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Ainmea.~1n giving in aegaunt (if Uw wmlwr of lfl«(npblc linm. 
It will b» profMr *o pUce the Unhad Blalea u finl on the from 
(he nunher umI extent of ilio lin>'x, nnJ from tliL> pxi«n?iiv>! use made 
of them in «wy (Jepnrltiu nl, both for business and pleasure. Still, it 
will lio but nn npprD.xiinaiioii tu tlii> ntirntior, fur llicr nri> like itic xpi- 
dvr'i wfl), fnnninn * <'«i'<|Ji^'« network over tin; li-tiglh and brciinlh 
ofili ' 'ill'!, fruin ilin pjitrrmo northeaitern ptilnllo ilm woMem biiund- 
»r_v ' r Mi'o <url, atljointng tha Indinn lernlnry. A ronlinurniH lino of 
ielvL'rii|ili i ii.v- pxti-nds from tlio vcrcr; of civilization on iho western 
fpi»n i. T r i-t of till* Kocky MoiinUiirix) to Iho iHirlhcaslern extrpinity 
of the L'niinl Hlalos ; and ihii Uinc 1« not fur distant when wti ithaU 
knm tk teleyiaph fimt tfae llitiiMippi Kivrr to Sm FiuciMO. TMt 

no ftocf •hctdi, u Hm iwM h lircady itcloetMi lor tin CbWbnh 
linr, and a moiit inieiflaiing Sepon wu MCMiriied M the 8en«e of ibe 
Onitnl Sutes in tho MMkm of IMl, bjT tb* Cammittae on PoatOIBecs 
and foftt-Roada. 

" The route Boloclcd by t];i- rnrrirriirti c i-, iiti- rtllnc to tlio sunfy 
of Captain W. W. Chapuinn, U. S. Anny, one of tho ln'sl tliiil could 
bo aduplpd, ptaKejKirij; iia it does gKM local advantages. It will r»in- 
mcncc at iImj city <if Natclipz, in the Stalo of Sli«»i»«ip|»i, running 
llirou)(li a well'seltlod poniou of Northern Texas, to the tou ii of Kl 
I'ttiie, on ibe Rio Gramlo, in klilude 3-1^ ; ibenco to the juDctiou of 
the fiila mmi CMoredo rircr?!, uvadBf at tha iMad of ifaa Galf af 
Olfifoniia, w Sm Diego, on lha Fkcifie ; dttnea alo«g iIm eoaat 
lo Monlvrcy and Sia Fmodaco. By \UU route, iFio wlmle line 
between the Mintwdpfl River aad I'nclfic 0«an will be »oiith <if 
latilndv 33° ; con»equent!y, almostt rntir«>ly ffi--' fmm llw preut dilli- 
euliiex to be em miiU' ri li, owint; lo the »nf>u an l ii' ' on iho nurtliern 
roin", by thf «,iy nl 'he South Pasa, crowing tlie Sierra Nevada 
M(:i.tiiniii> I'l l.i'itiiil" -I'y'. Tho whole diitianoe fnom lha lliiaiadp|ri 

lo Kan i'raiKn.ca ttiil be about -HOI) inilen." 

T)io grcm bciielitK 10 be derived, llie Report fully and aUy acta 
forth, wli|thar in a military, commercial, or iiocial |KtiiH or view. 

In IIm Congmotonal OMm; of April li, 185:!, Mr. l)ougla» pre- 
•ettlad dia naimnal of llonry O'Rielly, pro)>oiing a nyitom of inler- 
coamonicalion by mail ami lelcgrapli, ^twacn the Atkiuic and i'acilic 
State*. All bo aiks u permiiKlon to eaiaUish a talOffnipliic line 
from the Vnlloy, where the wires now termiiiaie. In the 

I'acilic Oo. ai). i 1 i l i- pmiected by a line of mililary posis, so that 
h" enn ln-'i p -i[i ih" rnniiiuini' atton for ihn hi*!!"?!! (Hilb of the Govern- 
M l 'M a-n! 'if ill ! ii ili'ii-. Mr. ' )'l! i ■ll'.^r-ii:^ in t l,is mcmoriiil. tluit 
within iwu year* troiirthi* time, with thi* line comptcied, lie wouhl bo 
able to dvUver tiw Snogmi nava m the abena af lha PmHOt vitMa 



ISLEORAFHIC ItlNES Or TBB WOR&V.* 

^t'or .^piiIctuDi* Mechnnlun' ^iLs^mish^^ i 



ana week fttwi the linn it laft tha Earopcaii ConiinanL Tha HUdM 
waa w l i w w d the Cotnmltleo on Territories. 
TiwM are but a part of tho odvnnlasex »et forth in the Ut, with a 

Btmnjf nyrommeiMlation from the Commiltec for itJi pa»^al{e. 

The a«th'>ritie» of NewfiiuiMlland have granted to .Mr. II. B. Tib- 
baits and a««<K'inte'«, <?f New York, tlic exi"lniive rijrht lo construct and 
M«e ilie majftieiir n li i;iapih aemws that i>l.ind, for llio period of thirty 
yiUT*. TIk- grant w tlc-.ijB;nod to facilitate Mr. Tibiialli in tils scheme 
l<ir th'^ e>tnbllr>hment of steam nixl ti lesmphic eominnnica^inn Ix'lwei ii 
N*w York and Liverpiwl or Luiidun, in Jii<- rffiyj. The tcU'atapJi is W 
tnicnd fnini New Vork to Su JahM, fram u henm a line of i 
i« lo run to Oalway, where anathar line of leli-gmpli ia to 

• I'limiiilnl )<.lretfal:s rnm i leric of aHklM bf Ik, 1. ToiiArilt nvMj pullHlhlfl 
In It* Jhmnai at On FtaaUta IbmUsMl 
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extending lo London. TliU Utter Jioa will, it i« nid, be completed 
ilimiig the current year. TliQ dii«tanee tnm St. JoJittt to Galway is 
1047 niilo.", or about ti^e dayit' «ail. 

There are numernus Une^i in actual and »l3ec<mftll OfMmtiofl under 
t)>e title of Moriic, Ilousie, and Bain, each giving every facility lo the 
business man. 

The liPit AiiU'ricaTi l.-lfirTiinliif lire rs.ittHt«biT« j,; Miy, I"?!!, 
between Wtt»liincl<<ii mikI U:iliiiM;.rf. mvitu I:'ii„'i!i ■ T in i.iil '-<. 

The Sine from \Va.'.itinii;U>ii lu ISiiliitiiuji! ajivo j>ri«avil- lo l'liil;i'l'.'lpliia 
anJ N' w >'iiik, over an e.xtent of 250 milen. It rem li' il 1! l^llm in 
1815, and became tlw great line of tlie North, from which branrJied 
twoMlMni ( tmapllM ingili «f UHW Muhtmm PUIadalakk to Ha>. 
rbbvrf , LueaMer, PitUMrg, CAlombm, Onelnnail, Leuiaville (Kan. 

lucky), and 8t. }ji>nU (Mi.iwuri) ; the other, the Icnglb uf ISOO 
miles froni New Vnrk to Allany, Troy, (,'tiea, RochpHter, KuHiilo, Brie« 
Cleveland (Ohio), Chicago (Illinois), and Milwaukic (Wi^coiuiin). 

A fourth line rnen from BolTnlo lo Lockport, Queeiwlown, the 
Lake^ Ontario uid Erie, the Caiaract of Niania, Toranto, Kingoion, 
Mnnireal, Quefaae, Uaiifluc, taA dia Ailamle Oeeaa, ovar an aslant at 
13;t0 niih-K. 

Tivo lines Siiuth: one from (\il«imbu» to New Orleans, by Ciiieiii- 
nati ; the other from VVasbinglon lo New Orleans, by Frederick*- 
bw|^. Charlaaton, Uavannah, and Uabilek Tho int la IMO milea 
long, die aecood 1139 milea. Tiiia line has been ezianded Wcei to 

Independence, Missouri. 
Tlie Ilou»c Priiuinjr Telesraph lias only been in opernlioii xinc<» 
'ill* ill rl.iii ^l!llrt I'liif liai "pri'iii! iiii lf < ver n liir[;e |X)riion 
of ih ' rmlri] SUilr-. iiLAili^' lii ill.! I'lllirr ^:ii:-.riirii-. .n of our busineK* 
coinmuniiy, and wherever found, exciting the admiration of ibe curious, 
being able to print, in Roman eapiiali^ooiiimiinietiiana laalanatcnry 

hui>!uu;;e. 

Thi* line oonaisiH of the Ro!<t»n and New York TeUfraph C(iin|Mny, 
xuAng the Hoaoe Printing Telegraph ; abont 600 milea of wire, two 
wire^ ; staiion-< at Bost<>n, Ma>ia,, Pfoiridanee, R. I., SpKngficlJ, Mai>B., 
Hartford and New ilavvn, Conn., and New York. 

A line Ix-ing constructed lo connect with lhi» Bmlon line, ronning 
from 8|>riiigfM-Id. .Maivi., to .Mbany, N. Y., tlieni.to iiuersect the New 
Vti'l! snd OulTnlo line, using ihe »aine ini<iruinent!i, cxiending 4r<>m 
\i -.!, York lo Bufialo, a di<iiance of 570 miles. One wire is now in 
oporat ion, connecting with I'ouglikce|>iiie. Troy, Albany, I'lica, Hyra- 
CUHC, Lyon^, Rochester, Albion, I<ockpiirt, nri l Buflalo; and another 
wiro nearly completed, llio same dialance. Tlii« lioo is to coutinue lo 
St. Lauhv eenMlii« wldiaavahu^^CiMiMml, Lnd«*tilabaad 
SL Lnoi«, wbieb will be eempleled tlie enttit diMaiiea In INS, fann- 
ing Iho b ingest line in the world under the Aactieil oC OOe company, 
•he whole length being 15(H) miles. 

The New JcrBcy Magnetic Telegraph Company, nsing the House 
instruments, and ll»o first lino of this kind ever put in ojieruliou, cx- 
lend!« from I'liiUdelpiiia tu Now York ; one wire 132 miles, and 
annilier now being put np. 

Tlie .Atlaiitif and I'acilic Tele'gnph range, nmler the arrangrm-T.t 
of Henry (VRicllv, Km^., Oiling a modilication of Rnin'>i Chrmieul IVI- 
ejfiaph and M<>r>i-'?i in>-lraiiicnl. I'rom Now Y'ork lo Wai-tungtou, ainl 
(lam New Vork to U.»ion. Abo^ the firat diviMda, coMtrncicd «a«t- 
ward of tho Missis>ip|>i, kmvwn ea tlie *■ Allantle, hm, and MiaalxHipiii 
TelegTDTi' ," • luT l' tn tli - AUmUIc, and f Omwding nearly all pnn- 
ei|nl ciiM ^ 111 I ' .<.ii- i!< I'M I n lha Canadian fceoiiar and tlio Mexican 
Onlf— «mbra>:iiig iJ)c Ohio aiwl Miaiiiiitippi valiayB,aB well aa (he l^ke 
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countrv : about 8000 oflw eoMtnctod, «wl 9000 Brilw OHMlMted 

for coastrucuirn. 

The «t^ond division, wcstwird of llio Jlississippi, to inelode the 
" Mbabaippi sud I'acilic T«l«gnpb," of whidi about uOO milM of rinr 
HMmot, taHtttelat Un piiac^ temmt •ioof die Miwoari, bnwMo 
St. Loma ud Port Leave nwonh, ia cwlnolM for const rneUoo, ad* 

ifilional to other exteoMons in diffurenl quarters, west of the MiMta^Mji* 
10 be extsnded from Fort Leavenworth to San Fmnciiico, wlieil Con> 
gre«« autborizoH ihi* cxieiixinn tliri i ^fi (!»» public HmrmiT). 

Tlie Ihiiu Line, now a Mnr-.' I,ui: , M- lli nn, J. (liirnnl 
Supfiriniendw, )min N»« Vnrk lu V\ «i»hinjloiv, haa lately roxstructetl, 
Bt uiv exp-'ii-/< i l xiii.iHxi. >iiiirH 310 toct lilgli, at the i'all!>ade« and 
Fori Wttslil[iL't '11, u u [uilis aiiovB ths ciljf of New York, for iho pur- 
|Mae »i sii-ii»tiine 'hrir wini» onr tba nmr, iiMlnid of the nMUod 
tbraieily ciapIoyoiT, liy puMng iheenrroBttbroHcii (ha waier, by wiMft 
laid arrosa iJie Nnrili River, lie coniiiders liuii mcihodi by ncBM Sf 
sU!i{K'n'«ian on i>parH, as being more permanent and dunhta> 

Tlio Ikiii Iaocs in ilic United Stales an a« followa : 

One froin New Yorli (o ikwton, ti wiraa. 

One from Boston to i'onland. Mo. 

And on>! fn>m New York to Hutlitio, '2 wires. 

The protiu to the stockholders aoiounl Ui from three to six per 
cent, per Bnnnn]. Th" \t-n:\'. rxpeiu* of COratnKtHllg Ihsw lioea 
vanua from $100 to per mitc. 

Ths following atatiniie*, coocemlnf a \u§» aumber of ihn principal 
liiWDi have beao dori<?od from varioaa eoineaa : 

Waahin^um and New Orleans Tetefi^reph, organiied nndar Korae'a 
patont ; tanlTof cluirgcs, From Waabin^on to New Orieana, 

1716 milcx, wilh III staiions. No char;^ ihr a«Mres«. aignatare, or 

Ail:iriiii' ai^ii iJiiio Ti'iegnipli Line, Ironi i'hiiad&tpjiia to Piltxburg, 
Mor»i'"n (i^ir.MU. 

Troy and Canada Telegraph, fro«i Troy to MoolreaJ, 14 stations. 

Th* Hfm York, Albany, and OudaJo Telegn|ih «aim* from Now 
Yeric to BttflUo, via Albany and Troy, 513 tiiilea. Hmm Of charges, 
65 conta. There am eighloon utations between BlAlo and New 
York ; connecting &i Troy wilh " Troy and Caaada Jmelioa Tel. 
Co. at Caiiaiidaigoa, with a line thence to Jefferson, N. Y. ; at Ro- 
chexter, with a line thence to Oayxville, N. Y. ; at BuH'alo, with " Buf- 
falo and Canada Junction Tel. Co. : nnd vrnh Rrie and Michigan Tel. 
Co., (ho iiiucr •-x'indini; from Ijiiiiluj tu M 1 1 .vauUBr TW Clmlandi 
Dtitroit, and Cliicni^, HOD miles; Morso'it patunt. 

New Y'ork and Iio»ton Maj;i)eiic Telegraph Company, from New 
York to BoaJon, about 260 milca ; three wires, oue utiMiti); ihruugh 
Pro? hjeay, R. L, the oilnr ttaiongb SfnngfkUt lMw>t iniaf im 

AlmsliHita'Tal 
9B0 milfla, two 

patent. 

House's Printing TM"<^'-u|ili, froa New Voik to 1 
one wire, uses ll>>iiii '> nii. i;t. 

Rootnii and pr'niuhd 'i'r!rL;rn{iii ('> 'iiipru'sv, Aon BeMn loPortlmdt 
lOU milt's ; ouo wiio. Using Mur^ s palenL 

The Merchants' Telegraph Compoiqr Im* (MM wire fiqni BoMOn IQ 
Portland, ItJtf wi\«i ; Knin't |«t«nt. 

Maine Tetegraph Company, fioiu I'onlaikd to Cabit, Maine, about 
tSO nilea; one wire, MurseV patent. 

m. Johns and Ilaliinx line, Irom Calais to Halifax, about 400 milea; 
one wue, Jlor^o's piieni. 

TtHtro i< II line of U«ia l»«^|iii from BoaMii, UinMab New Uanp* 
8li r. I > H iriiiigtoo, Vt.,«]HiiMli>0flidiaMlHUCtNewxwk,aliayi8W 



blemph ComfUj, ten Nav York to 



iiul''-* ; mil' w ire. 

.New V.-rk Siaf 'rfl-?j.'rn|jfi C 'lr.iMnv. Ir'i:ii N''vv ^'^!r)l In HiilTiiln, 
via Altxiny, two wires, bou miles long, wiili a branch from Syncusc 
to Ogadenaborg, via Oswego^ about liW milea, one win ; aleo a 
branch fraoi Troy to Saralogn, 36 mitn, one wire ; nae Bkln'a pat- 
ent. There is also a M- rsn Hue from Syracuse to Oswego, aboat 40 
miles. 

House Telegraph Companv, from New York to UulTaln, via Albany, 
bUO miles, iwu wires ; iiso llousc's patent. 

New York and Erie Telegmph, froot New \oA to Dunkirk, tria 
Newburgb, Brnghamtom ano IilneBi 440 nilaa^ naa wiiiei Mane^ 

patent 

New York iind Erie lUiilrood T. 1. ^T ijilj. for nilnnd nw, along the 
line of New York and Kne lluilroad, too milea ; Monte's patent. 

Hagnetio Telcigia|li Coei|iaiv. fram Now York to WaMla|Ma, via 
PhUaoDlpbla, se*m wind MO nillaa: MoiaeV patent. Raiea of 
4baifaa» M aenw ; ftvm Nmr York to Jicw OilcaMt 1^00. 



Hoiise'H Line tmm New York to niMalpMa, IM ailca, 1 wha; 

Hoii!.e's (latent. 

Troy and Canada Junction Talegmpb Cooipany, from Tiny to 
Montreal, through Burlington, Yt. 900 milea, one wtn; kloiw'a 

patent. 

Erie and Michigan Tdegraph Company, from Buffalo toUHwaufcto, 

via Cleveland, Detroit, and Chicago; one wire all the way; aecood 
wire from Buffalo to Cleveland ; 800 milea long ; Morse's patent. 

Erie and Allegliany Tel, Co , ir. m Duiikirk. \. Y., to Pittsburg, 
Pa., via Newcn»lle ait:: Warn ri. I'.i. 

Cleveland an<l Cinciniwiu 'Iclfjiniji i ("r mpany, tnnri ( li vcfan'd to 
Cincinnati, 'Ibi) miles long; two wires*. M< r-i '.' (niti ai- 

CincininUi to Sl Louis, via Indiauapcilia, )U'^ uiile>.'< long ; one wire, 
Mtna^jiaianti 

ClofelHid and Pittsburg Telegraph Company, from ChMhad to 
PiHebafg, 150 milc^ ; one wii»^ M«ne'a paieu. 
Cleveland aiui Zanesville line, fiwB Cleveland to Zneanllet 160 

miles; one wire, Morse's paient. 

Lake Ene Telegraph Company, from Buffalo to Detroit, via Clcve- 
IhikI. '!'<" tniti's ; one wire, UorMi'a inainiment, built under (/Kielly'a 
I I ii-ai I null Moiw, wMh tniwh from, CkvtilaDd to ntiibuy, 100 

milea, one wire. 

Ciocianaii and Sudaaky dtj Knai akont MO milea; em wiok 
Harae'a patont. * 

Toledo to Tern Haato, via Port Wayne,alioat aOO uOaa; SM wlia, 
Morae'a paieni, 

Chicago to Baytoih «M wire ; Blofte'e Una. 

OiieagD to Bt. Loai^i via ftoria, abenl 400 nlica : one win, Menace 
patent 

Milwaukii- IJr.'rri B.iy. JOm milos ; one wire, Mur-.j's picai. 
Milwatilii'' I I (iiili.iia, via .Hadiaon, about 260 liules; oqb wire, 
Mor»c ■• p.iii'iit. 
Chicago tu JiuiesviUe; one wire, Morste's pnlcnt. 
Buffalo and Canada Junction Telegiajtb Coopaay. fnm BvAloto 
Lowision ; one wire, connecting with a win in Canada tlwt raw to 
Toronto, alwul 'JOO miles. 

Montreal Telegraph l^Umpuif, fiom Niagan U Qaotiae, via Ifeflp 
trcal ; one wire, jdcrse's pienL 

Montreal to By Town ; one wire, Morse's line. 
There dtp tJirce companies, if not four, ownin;? th? !in(> from Boo. 
ton to Hnlil ix ; 1' in Boston to Portland iheri .in iwn Iiii ^.uin lining 
the Mor»e iiiituuiiiinil, and one the Bain inslriim(>m ; iroiii i'ortiuiid to 
Calais, .Maine, one cum|aany, ui^ing ibe Motm; iii»lrumeni ; Iruni Calais 
to llalifa.Y, the Morse iusiruweiil is u*od ; tite hue m each pruviucu is 
owned byaofont 
napeoilve h^alaimea. 

[Dr. TnrabttU, having suited in the July number of llic FranUla 
Joumat, tliatdiioet comuiunicalioii hod been held between New York 
and New Orleans, the wiMile dislunce having bwn worked in one 
l ii. iii:. milk.'- ihf •Slowing correction ina siilM-iiiicnt numU-r:] 

" 'I II - .'iKiri' !• n_n!; .^f ^hr line fruni .New York to Nuw Orleans, via 
Clmrli ■^■i II, ."^imiiin;.:!, s:iJ .''I iljile, is 1S)GC miles; and this dioiance 
was not workeii in one circuit, nor can it be with eilht-r of the eusliug 
MMema, wUh beat mode ot insulaiing in iMe. The iuninnca «f 
direct oommunicaiion was secared by dividing the line inde atrial 
clrcuiLi, probably tive or six, and Ciiniicciiug tliose circuits tlirongh the 
agency ol on instrument termed a connector, the ed'ect of which is to 
cause ono circuit to work ihe other through the entire series, thus 
ptoduciiig a result similar to working through liie entire line in one 
rireiiii. Th" rrmncftnr ii 'in insipninenl Hr»l invt-niiH) and a|>plied by 
1., ( • rniH, K...|.. Ill' Ni n' Vnrk, n!) tin- NfW Vcrk, .\liany, and Buffalo 
uu!\ UI .Xiiburn, .Nev* \ uik. Ui wurk ;i l.runr). li:ic (nnii .'\ijtMirn to llbaca, 
Jur lih^ purpu"':' ul takm.; tirw-^ r-'iy^rli ill iiiiiii a. iir tin' miijh- tjiii*j Un: 
Wire being iroiisimttod Irom New i ork to Buttaloon tbo main line ; tliia 
mfl { il waa f o— d to wadt e dm ha l i ly , aad Iw 
it aa «■ to naka it apalleaMe to wwking haih 
ways in a main HlWi OCln other uords, to make it capable of working 
a number of seriea Of diciiiis itl a main line ; tlie inatniinent was 
adopted for this purpofteomhe New Y'ork and Erie, and Erie and .Micbi- 

fan lines, in the year 1849, and has been In constant use ever since ; 
y it they have fn^qiiently worked direct from New Yftrk it? Milwaiikie, 
1300 mile^. 'I'liL- jmnrnmenl us<-d on ihe New l.irli nn - nc, uhicli 
was described lu u>y Lectures on the Tvlegtaph, wits adapted by Mr. 
Chos. Bulklcy, the then siiperiniendent m m llae. Wb» daliw>it«» 
lus iiivctuiou, nude in 180U or 18^1, 

" The gnateatdwiancothai Mr» Cocaell faae kaowa any linaa to wotk 
in oneainntt, mtt liomBaiMB w Moniraal. vtaNaw Ycrii, Buflakik aad 
TcfoaUik n diatanoa of about IMO milea; iliia,howtveri«aa dona i ~ 
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the earth waa fiMtn. And Um lint* tliu.« insulated by thn fnM much 
better than injin cnnM in.«ul«(c iIm th ui'liout iti jid. T(ifi» ure no 
liiict wurLinjf Mj£^''-'-''i:ii;iy in "'i'-' I'iri^iiit murp thiiu ijO nult^; liiu-s 
Uiny tie ho iiuulHted as tu ->vor.< in i n" ciRuii mnii r sInICK of lite at- 
mosphere from 800 to KXJU iniir s "' 

The leading tolc(fr»i>b lilHht in Iho We»t. ami S»>ulh, and NonhwoM 
hire laiciv bcun uniti^d in buainea* iiM«r««l». The New Orleuu aad 
Ohio tiMi'extMdios from New Ortcaiw to Piiubarg:, the Prapl«'« Nne 
fnMa New OHmm lo LouiwriJla, tba two wifos, LouiBVilto, Cincinnnti, 
•ml Pitntwrg iim, and the Wmtam Hoe htm Wheeliuf; nnd i'itts- 
twre; to ttiltjmoro and Wastiioglon City — aro nil dii^ct {lertios tn ifie 
conlmct, securing lhi*90 «rraD;;cmeni». 

Thi nn'mii hfir.^-' slm Mnr-.i> smi O'Rielly offi?"'''^ in ("'inrini-iii, mi l 
all i/'IpT i;ili:'i on 'lii^ liiM-. riuiiiiii, lopcther. In ( '.nriuriiii '.l.i- Mnr-(i 
litiP* itro ri'iiiuveii u> Liii' < ) ICi-'lly oliiro, %vhif h wiU Imrmituii U; kiiu*n 
n lh(> XtUi/ynai 'thegraph (Iji)cc. 

Tim Jint» cannecled directly by tijis uiitoii, cocmecl aUo indirectly 
with wiiM wtmuliaf vircr tliuii«ands of iiiil«a. Mri emlunang wiiUn 
thdr boa anna •ImoM every city and lnrg« (owo Ib iho Unitel Btataei 
PtiffiMp* ilierp arc no line* n( »)<ial extent in th* Wnrld, or working 
tOf^lber with c<)>ial harmony, as those miUbBg from tho Nationiil 
TelecrapJt Ollire in Cincinnati Tbny aro scrontoon in number, and 
cmbnicP in all len Ihoumiul eigM hundred anJ iioenltt-four miles nf wirf . 

Th'S Report ihp Cincinnati and Loulxvillo 'I\.-lt»j»raph Company 
for 1850 urid 1M51. f.vliilni>i great cnierprlne, and the value of the 
telograpu »» « iiiuriMiuiilc inventinent in Amerifa. It appears that 
during; the preceding year, three dividends of three per cent, each had 
been paid, and one quatter'a dividend reiained for rebuilding (iio line. 
The wlwle Mm wncwi t d fir npajn up to Jww, 1861, numtxA. !» 
tlO,405.M. Witt tim aon, 83 odtea of polM iitn bnn ICMI, liS 
milcn put in repair, and 15S miles ntncweiL 

The total recaipU lur 1S50 were - . . |7t,S10 72 
. FaidtoeamMCtiiv KiM« • • S4,1«» 4S 

Bi^iiitiina, .... M,»l>« (MM M 

Total BmmIm^ .... f t|^7« 7S 

or (he exptnditiim, only $734.25 were for cost »f liatteriea, 
91 ,SS3.6l for atalionei^, and 8 i,4°2ft.64 for mincellaneoas, a larg» pro- 
portion boing ncceMarily chareod to aolaricn and repain. 

Slaii»tic!i of tho year 1850; Number of word* iransmlllod, 3,602,760: 
numbi?r of dispntches rocw W, 35* '>5'>. Tliene areexclumvc of ffuo 
matter, necessarily larar r ill i.in Av< ri^o lioiirs of Inlm-, iniir. 
loen per day. Thu reconi ol di»pttiche« for 1850, on the p.iper of the 
nglMminc'iiiMrament, cawera a lenglfa «f tW4| nrilM. Nunber of 
Iiand« employed, 98. 

The liaw of Telegraph in the United States enjoins, under penally 
of ■• a line of not lc»» than one hundred dollars, or impri.sonroent not 
exceeding six month?, or both," inviolable secrecy on tho port of all 
agent*, opcralory, supcriiilondenw, &c., of Telegraph lintix, with rc- 
gnr! to th^* rrm'i'nH Tf'liv**"pln^ Dftpnlrli i.vsrf^pr rf. f!ir» penjon 

or p"r?t*Mls 111 u/l'lll >ii rr T ; '.I, I 'T' : V i'i .:iJ is Inilllr. fi:j'i\ f, rr. fc»r the 

publicaliun U any point ol any getu^rai iietv:> which may be hcqI with 
• *ii>w w ganwal pnhlicity. 

(T» b* «riilm«t<l.) 



UMoiy of MmUims fw woridac la Metal, Wood, and 

IT w». wiLLi^ iL A., r.K.e.t ne. 

"nil eljeol of aooli nfehlnea ia to work nngh nateiwl into alwpe, 

which ina^' be done in three dilTerent ways: (I.) Bjr abrading or 
eutting oH the luperlluouv portiona in the form of ehipD or large 
pieces: (i.) If it po»«>!wi dnclilili'. wp knejid it, or preM it into form 
111 various ways, as by hamm> n il", r lling, drawin;?, iVc. ; (3.) If it 
lie fu»ible, »v melt it, .ithI pmir il inl'i i! mn'flH. I forhfiir to in- 
clude the produeiug a ^mm.-h iV.nu liy jniuiiir; t.iLVllu-r- Jiirc.'S, 
becua^u each piece iiiUHi lie Mliaped in one u; uilier of the uIhivi; 
way-L The mmt interesting aeriM of nuehines is that which be- 
lougs to tlie lir»t group ; an<f to tfaia 1 mnal, for the Mesent, conAne 
ay attonlfcm. It owy lie intaiaatii^ to ekeicb iba MalMy af lhair 
introdnetimi. Hackinaa of dib Und ate either genecal, like Iba laihe 
l>r the plnninp-tunchliK;", which are U'wd for a great variety of pnr- 
poovis or are vtp<-cliillv iidapttil to the production of a Hint^le object 
.)f inaiiufariuri' ; in tvhich ea-i^ they are "ftfii inntriM-! in n sprite. 
.I-' the block-inncliinery, the mnchinc*< fui iiiukln;' l ir pi iii il-, n:ia 
ibe Uke, and tiie inirodiielion of auch especial nuiclunea ii> of grisut 

•ftoMatetf taloi»lhl<Min» 9 ti i i g efAite, M — f mamb aad CawmCK 



importance, and hiio certainly not yet reached its limil«. Aa the 
miichineK nf thji Inttfr kiml are commonly moditicniioni of one or 
other ol ih ' fir-', liu' liislury «f tho two must be considered togelli(r. 

The origin of the ttiriiiiijf-hilhe is lout s.'i thf ^•ltii(1>"« t->f nnliqis'U-: 
and the wiw-raill, ivitii a eoMi|'li-tc M-lt-actinn, t:irni il liy n u iii-r- 
wliocl, is represented in a JriS, of the tfiirte«:nlli luittury at I'aris, aiij 
ia, probably, of maeh earMw eoatilfnee. The lathe wtm, in praaaa 
of tit»«, adapted to tite prodnetion of wA figures, twiited and awaah* 
work, ua li ia called, and, lastly, of ro;e-cngine work, Tlic swash, 
or raking mouldings, were employed in the balusters of stairciisus 
.'ind other oniHmenlM at tlie period of the " Keiuiianaitee " in archilec- 
ums about the end of the wxteenth century, and, therefore, tho 
i«wa»h-lathe tuisuinea somewhat of the cburacter of a maniifaclnrin" 
machine. But the simple lathe was much employed in ^. ru n .ind 
Htill-work durin:? the middle ngea. The fir»t real treatise on turning 
is Jloxcn'- li ^11), which civcs us a valuable picturo of the state of 
the art at that period, and he has prtncrvcd to us the luime of the 
eimine-aaiittraetiMrar of that daj, Mr. Hioaiae OI(IB«id,M Uie lifH 
«r the FlowiuHle toee^ near the wToy in the Btrnnd, aa an exceltont 
iiluker of oval-engiiien. *iwa.sh-engiiies, and nil other engines, which 
ithowa that such machines were in demniul. A few drawings nf 
oueli machines occur in earlier works, beginning with Bcsson, in 
l.^t>9. From the treatise of Pluiuier, puhliidicd at Lyons in 1701, wo 
learn that turning had long been a favorite piirHiiit in Franre with 
amateurs of all ranks who spared no expense in the perfection and 
contrivance of i-hiborate machinery for the prodnction of complex 
flguren. This taste continued It Ir i-r up to the French Revolution, 
and contributed in aveo' higii tiegrce to (he advancement of the 
elaea ef madiinciy tMt ibma Uw auUeet of oar pnaetit evening 
In onr own conntty the litoratore of the aatijcct ia ao defective that 
II is very difficult to dixciiver what progress we were makin"; during 
the scvenleenlh ami eighteenth centuries. A few sc.-ittered hints 
only can be colleeled, whereas in France the great " Encyclopedia" 
find other works, ulmiidantly illustrated, givu llie most pn-ciMc and 
accurate kriiAvliMl 't- iil'l^'ic wfi^li* of MiFt nnd other int's'hiinM'jd st1«<„ 

Smeti'i.n li; s ri-e.>rtle:i 1'i.nl. iit 174J. HIihJI.-v. thr rlm-kniaker of 
York, shuwcd iiini a wer\»-i-utting i.iihe, with cliange-whwls, by 
which he could, from the one aerew of the laibok e*! ■to*a ■fwienr 
ncccasary de|^« of fineneaa, and either right Ot left hattdsL H 
aeeoia lo be implied that this was a novelty, and that Ilindley had 
invented it ; ana it was soon imit4iled by linmsden, and is now uni. 
vers.ll. At events, surh a miicbiiie is 'not iUluded to in tlw French 
works already mentioned, and serve* to show the advance We WeT« 
then makintr in the pradiniil improvement of the lathe. 

But flu . i.Kl.m.il.i rs, til which body Ilindley belonged, were the 
fir>.t whii I ni|i'.i',i il SI. r I ,,' CI f^ifn"* for their roiinuficlures. Their 
•rArri-CTi''i .I.' " ^M.ji li:.i bf-i II :i-.r.i <<i ti> Dr. Hooke, about 1655, and 
it« uiic miiidiv spread over tno ContinenL Tho gradual improve, 
meat eftMaBaidilM^ aad the anceaaalve lianaa whfch It aaranad aa 
the art of eonatmetion waa matoited, ftmn a veiy inatnictiTe Teaaon. 
nut herein our own countrynien have iaisely eontribated to its per. 
fcetion. Henry Holly, an Kngliidi dodbnaker, tvho removed to 
Varis atKoit 1718, carried with him, amongst other excellent tools, 
a cutting-engine, which excited great admiration there. The form of 
the pre(vi>nt French engine is, however, derivt-d frnm Ifnluf'n machine 
about (I7fi3). But our English enj,'iii'-s, m vi,hii li \\w .in nlinif-plale 
is Bupersecli d by a train of elmnge-wheels, **> toiitiiicd a» lu ntijuire 
an entire turn of a latch-handle for each nliin.and thus iiecure aguinat 
error, ia derived from Ilindley '» en^e, which lie ahowed to Sueaton 
in mi, and wUeh llDalljr ptaied into Um haMb of Mr. Rod o( 
Bdbilnirffb. 

Tiie fiiAM«winfi wUgh la anatlier ^fat ehtekniika'a inciiiiia, 
roust have grenOjrooBiliihntod to the iwrfeetloa of muhlaea ll»r wwfc* 

ing in metal. 

But the next great step towards the perfection of mai l in.' ii nla 
was the ^'i.?--!''**' The »1ow and gradual «fly in whif'h 'Ins niviilu- 
able de-il l- ..rui:iri-il :lv ili-iiiict and indiviiir.n ! p-rrn in " ■lirii i( now 
exbils, \* it \vt\ curious example of the history of niacliinery, Uic de- 
velopment of whieli, at length, would occupy too much apace on the 

Ett oceaaiuD, even If It could be made intelligible witbont drair. 
Snfliee il to my, lint •Ithongh ae early u 1648 Maignan pub. 
at ItoilM^ engnivinga of two eniions lathes for turning the 
surfaces of metallic iiiirrom for oplic.il purposes, in which the tool is 
T'binped to frnme.s, »o di^-poKed that when pi'< in motion It is com- 
pi !!eH Ti m ivi' 111 to form true hypi'rbollc .l, «|ihiTii"ril, nr j I-ine 

-'.irt;:ri s. M .J .irirn; 1.1 I ilC ndjuslmcUt, lUld th»' ll.:ll :lll-il tilt' filsi I - 

engines, bcrcw-cutliii;; lathee, uiul other coHlrivaiicea alreudy alluded 
• « HwipMMta N toili.' ' r- IM. 
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Id, unploycd tool* gMt4 by raofii uii^m. \ i t t'n- real fJidcrert does 
DOtnikv iu apprarftDCf! until 177:1, wbcn in the ptatea of ibe FreDch 
•*BM]|idopMn'**w« find complet* tawnp mui dilrfh tl tan- 
eellent •lue-r«il« nearly as pualU* timMl wUk that tnnalljr 
supplied by Mc««i. Halttappfel and odMr Ullttn of lattif* for nma- 
tpurs. It inual iMtM bMII rontrirod n lillltwhfit iM-forc ihiii publics- 
lion; but tin.- ini-i)i^r iIcivriiHionit that ai'company llie plates leave 

roinpb'tely in tlio dark with rc:<prft lo itn history. Oramah's idido- 
r<>Rl of I794f i.i M) different and *o inferior in convenience, that lbs 
two could not have had a common ori^n : and uc must iiupp<»-<' 
thjit the French Blide-re»t was unknown to that in^fcniooa mediMiiiit, 
nllhou;;h it ii« warvcly po«M)>lc ttint copies uf iini " Eilie/daipWtto" 
■bould not haw found thvir A'ay iotu our UUrurion. 

Bat lb* inprovtncntoof th* rtwiiH-tn g taeikKypHetttwi togirinK 
notion to tno wheeU of nOU umI ether uiMbiaoi, the nicreaain]g 
onptoymcnt of irao, ud olher advances in the construction of nio- 
ehannm, wluch trara now dcValoiiiiij; ibcmscUxs, gave men (oum|;u 
lo di'vim; ati<l carry out lnrt>* and extensive scbcmex for the upplica- 
tinn of mavhincn tf. tn uniraelnrc*. In onr c><|>e«ia] dt-portiiicnt wc 
may record, as mi l urK i \amp!i>. Bramah. who. in !7»<1. oV.^.iined 
the patent for hi-> ;iiiiiiir;il...' Iii k. .imI :[ni:ii ili.^'.c h ■■,■1 :ilr.iiit tl.i- ^ an- 
otruction of a setst* ot original inaciiuK* toots, for shaping uitli the 
required precision the barrelis keys, and otHer parts of the contri- 
vance, which, iiiilc«<l, wonid hJivc utterly £iuJe«t unless Iliey had been 
ronn«4 wiih the iwcuracy that luadifaiMj oloiio em give. In Bia> 
nab'a woricaliop was educated tl»» cetebnitod Hanry Naadxky, who, 
as I am informed, worked with him (h>B 1780 to 1796, and was tm- 
ploved in mnkine the prini-lpal tOola fcr the IocIm 

foremost anionir the incr<'i>ion» persons who carrit'd on ?!n< I'lo.it 
inoveiuont mu«t be recurrlo; llri/.i'li T. genera! SirS iunii, J!i :itj aui I 

From hit own ari-nuiil It ujnnarx, (hst in 17J>1 -'r ic:i i iis;uief ill 
tliis country were exten«ivi-ly employed for piimi'^rii,- mn . and for 
gitiog notion lo mackinerf fur woikini; cotton, and to rollin'^-milla, 
mui Mne other work* in ntlid; hat tliat in regard to wonting in 
vaod, *lMm-eii(;ines had Hot been applied, for no inechini>ry, other 
tiMB tQmil>(,'-latlHii. luui In-en intrudiioHi, eieeptini; that nomc circu- 
lar and Teriprocatini; sawit and workinf tOOia had been applied to 
the f urpoiiu of blockniaking by the contractor* who then anbpliad 
block* to the navy; even fuiw-niillN for Hlilliii); limber, thooghln all' 
Ipn'ivp nse nbrond, were not lo be found in this coiintrv. 

m n i Benilmin luid at this time made great proirrrjui in conlriv- 
iiig mai-liim-ry for shapinf; wood, as is sulbciently siiown by his r««- 
niarkable specifications of 1791 and 1703; and he informs us that, 
rejecting the eommoa eiauiificatiou of works according to the tradet 
or ibnAcrWh for iiMeh theif aio iiaedk be «(iimm/ l*« «MM< 
Oof htne pfaw la At woMng tf mmiriaU tf nery ilmHftim teetti- 
ing to the Hitturt i4 the operalKina thrmtettf*. aihl. In regard to WOOd 
partical.irly, contrived nuichlnen for perfurniine inoi<t of thoM opeiB- 
tions whf>r,>hv thi- n. (-.1 (if -hill and dexterity in the workman was 
diliicD- .l "11*1, ;in.| ihi ni.i :iiin s were also cjipablv of bi'liig- worked 
bvu ^h ;un-viK'iii./ nr ..fii r lii-siJc, the general operations of 

planiiiL'. r, li;nii nn-i li-iir'. -.'lu ii l' m i iim . d, wlmllnff, and trniisversc 
direcltons, he couiplcled, Ijy way ol ejcriiiiple. nKu JiiiicM for prepnrinff 
ait the pari* of a aa*h-window and of a c:ir.-ia(;e-n heel, and ariually 
allowed thaaa and other madiines in :i working xtate in I7!i4 in 
London. 

Thia led to his appointment as Iitipcctor-general of Naval W«k% 
for the parpose of introducin<r these and varions othi r in-u'hiaM bilo 
the royal dockyards, whitdi ho iinmediateijr act „l" ui eflVelhllf. 
Fr^»n ibis time (1797) the ieitrodurtinn of msrhirerv 1 >r the prw^pam- 
tl'Mi (if tiln U and other works in uiMul .■! I'm- s'liMiith. I'lyinouth, 
and other Government cslablishmeuiA, i it,, s d-i i.rLin. Jo vm>'2 ili,. 
Geomd rccetveda tuosl powerful and t tin ii nt ir, in ihi [n r-nr. 

of Mr. Brunei, uho in that year presented his plans for the block- 
naltiiw naohinerr. His mrIcm M^g nnMMUaleijr aceunid, and 
Mr. aeaif Hoodslay eai;ag«d ftv tboeomlnHiloii afthe meebanlam, 
the admi ruble aeriaa of naaUna^oola wtn flalifaad and wt to work 
In 1807. by wUch oreiy purl of (ho bloek and ito ahwitraa are 
prepared. 

The completeness and iii;;ei]uity of this system, the b<-aMty of its 
ni li'-ii. i.'ij the rj>n r-Ify of dip fi>rm« -inH c>n«i!nu':!iijn of ihe whole 
I I ■ ' I' ' ■ I'M il./.l tiMj. Ii lli:it 111,- ulj.ile of the 

tijaclm.Lry in i'orlsmonth dorkyani has usually been popularly as- 
cribed to Mr. Bninel, aiooo- h aaat net ho forfotico, howewr. 

• T.jm. I. jil<. 37, *», i'4, h3, W. 

t W.«W*, Million of " B«ti,nan'. Mill-worl," 

1 tivutliBm'. p<il(i!iU. '■ Hrfunm) tS Art*," wL t. p. -sa, aaa lel. X ok iSI. 1JU3. 
M>t alH tlswlt, kr Mik fcMtan, la Waah's ■•Qaarutfr «a Tm^Mmat," 

•4^ H, 



that much msrhinery for the perfomtanec of isolaUil opcralinns had 
bevo previouitly einployvd, a» w«ll by ikt. Taylor of HouUiaaiptun, 
the coKtoaetar fat iha Uoolwor lha na*y piovienaljte 1901. aa hy 
Geneial Bentham bimaelf ni the doeknidtL 

At this distance of thna it wonU be impossible to diM~o«tr tlie 
exact shares of merit and invanlloil that belong to Brunei, UewthaD, 
and Maudslny, in this (rn»t Work. To the hrst we may, however, 
ae«ij;n the merit of completing and organizing a system of machine- 
toois, rrir?n,i'!f'*i in 'i^^rV*, t?tnl e^tfh in inm s^ltnulvl t.'-ike up the 
U (>rl< I'rniji :i |iri-'. Lnii-> cr.i- ;iinl ,':irri i; i,ri .-,i;iiilirr Iw.i urds cOflK 
pU-titiii, M ilul ttic aiieiidant should mrrely carry uway the work 
delivered from one machine and |ii|aca itk tlw ncxl* fiaoHjr ROCirilif 
it complete from the last. 

.Some uf the inditridiial machines In Ho aciiea had, H k tnu, been 
previously eentiived and cmplovcd. Thna, tlie adfaetfai; norliiragh, 
niachiiie is distiiK-tly described in Benthnm's npecification of 17!*3, 
*a compl«tely as lo entitle him to ihe full credit of the invention of 
ni< It! nil iir.miichines, whether by the process of borin;r a hole first and 
tli.Mi I liiii^raling it by a chisel travelling up and down vertically, or 
by the process of causiKSf the bole to fv,i e!nn.:»iied by the rolntion 
of Ihe boring- bil dnririi; 'In' lr;\v( iliii_; i,l tijf Mmk. The same spe- 
cifieatioii describes burin^r-iuaeliinc!,, suui« ut wliich are similar in 
their arrangements lo those uf the block series: «Ko the tubular 
gouge, which is employed in tbu sJiaping-mncbine, and the funnutioa 
of rtem i e i , Iqr a roTolving and travdUog tool for tbo iabying of 
the eoakf. 

One of the most useful machine-louU that niaile its appoiwanee at 
Ihe end of the ci^htoenth century was the circular »oir. Thin had 
1.1 i n ;i[ |.!:ri! t<! cuttinir melr.l mi a small wale, as in tlie cnttirig- 
,•1 L'in>.- . V. r ^il le the time i I D.- H..oke; if. indeed, these early e\- 
atiipic" \\i-i<- 11. .1 mure lit,.' i iri "h:ir tiles than saws. Where or hy 
whom the \ . ..ii nil, :< iu \\ :is |. i; into the form of a revolviifg 
disk has unt been n>corded. it fouod ito n^iy into tliiteounlrv about 
ITiMVaOM M^ihnp iiolt*ad,and wa» etnployed al Houtltampton and 
elaatwhera In Weod-milla. Bieiitli.-im greatly Vtintribiited lo the pntc. 
ticiil urningetnenis neccssnry to give it a convenient form. JHUf de- 
iH'ribei and claims the befich now univeriollv used, with Um aiit, 

Inirallel guide, :tnd sliding bet cl-giiide, and other COUUivailMK* 
Irunel introduced a variety of ingenious and novel ananfnBCntlk 
as Well as tiie nuMle of innkin-; large circular aawa of many pictca. f 
31 r. .Smu t also contrived a seriea oT ia«ln|^nuMhinea for nuking 
canteens, eutlint' tenons, &c. 

AOer the completion of the block mnehinery, it Ixronies ven- dif- 
ftcull to travv the subsei{uciil improteiueuta. Tile art of miit'hiiio- 
nwkiog for working in nMtal taaa gradaally adrancing, bat U not 
rceorded in patenia, and veiy little deaerlbcd m boofca. The elide- 
rest principle was extended, larjre self-iteliiig lathea caoatfwsted, and 
boring-machines of great pris'ji>inn nnd ImprOTing stmcture were 
called into existence by the iii-cessity for cutrrmc accumcv in the 
cyiiixlcrs of steam-engines. The best engraviiigx of the mac]iines of 
llil* pi^riod are in " Kits' rvf ^op.TdiA," aiid in the volumes of the 
"Transactions" of the Si.. i, l> ■ l Ar s. 

.\o greater proof of llie uhscunly which bangs over the history of 
machine-tool making, in the fin>t half of this century, can be given, 
thai) the unknown origin of tile phuiiug-iouchine lor metal. The 
maeliine wliii h Nieholaa Foef eootrifM in 1761, which baa been 
called a phming-maehina, haa no title to die name, or any reaem- 
Uaaee to the tnodcm engine. It Is nothing but a heavy scraping- 
tool, which is dragged along the bar upon whu-h it is to o)K'rale, and 
re«ts npon it.p.r. -h. ,| into hard contact with it by strong springs, U 
Mill, tri, r>'i..r.'. -uin.jtli the surface, and remove small irregulariliea, 
ii , iiin ir.i 1 \ iiiuiii' (!n<<a with a boanl, but it will nut produce a 

»-..rr.H l [il.-.rr ^t|ii', , i.r i^veo make smvessive cuts. It is a mere 

piaiie, anti iiol « ;.,iji4t-i i-tiHin^' tnackitie. Neither could the machines 
patented by B4-nth.tin in 1791. and Bramali in l^'i, for phtning wood, 
although real planing-engiiics,have suggested the engine in question, 
fur their proj>ertieM and arrangemenla ore wholly different. The 
engineer's iilaiiing-macidae ma(to its Way into the tmgineering wnrid 
•iiently and unnoticed; and aome yeara afterwards, when its utility 
bccjime recognized and nten began to inq«dre inlo ils history, v.irioua 
claimariN fn On' hunnr of its invention were put forward. We can 
only i. .irn Ui:il, -niiii.'.x li..r,. :i!Hjnt l820or|SJl,a machine of this 
kind Wit-1 uiiwJe Ijv '•< v< r.il i iiL'inwr*. Mi>«.«r-. Kn« of Derbv. ami 
Rolvrls of Manchester, ii[ij.i-.'ir -ii.j.,; ilic i;..iriili, r. and the form» 
wbidi th«y gave to the engine ha>e rerojiimd perma.ieiil. Mr, 
Otmmt haa alio fafcn iscntioncd, aa woU as others. It is dear that 
Iha iawentont ww not at all aware of the iiomcnso iuipurtaocc uf 

* im Wi fn i mf , *A M. tn f rwnii, ms 
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tlii'ir work, but c]ip«rienc<! hlua provod Ihe lUnity of tliU mneliin<' tn be 
i«i £rtMl, (hat it may be proiioatici'tl tlic grvau-jit bi>oii to ron-nruitive 
mii'liHtiUai MiK-e tlio iiiYciition of the lalbo. Xi"vprtl>eli;»*«, no draw, 
ini; ur (It-orripliua of lliv jjliuiiQg'Ciimoc u to b« found in any Kua- 
lifli book iiiiiU isaa,wbim tiMBoGMtjrar Art-i published bMUti^l 
eiiKniviii^M of Mr. Clcmtntla nacMntt; tbo complexity of thia^and 
ilio uafortMtuite iirrai)^!ini.-nl of Itiv bed, wliii;!) bi; tiiimiiled on 
wheels, h:i4 prevented it from hvin^' nddiited. Thi- Prrnrli luid vdwr 
C»ntiiiontal metrhanieiil joarnuta, much c>nrlii-r hef^m to giv<> en. 
Ifravin;^ iiiul diiicriptionB of tlio ICngtiib pbmin^'-mactune. In 18^9 
tlie " InduiflrieJ" has one of the tiiniple-iU and tiie Bulletin of ibo 
*■ Socit'.te d'Kin >iinL'! incni," tbe cullevtions of I* Bliine, Aniit-n- 
(f.'uid, and otlirrs, coiituiu cn^p-iivinjf*, not only of tlin pUninK'-inii* 
i'liini.-is but of Uieotlier rnacliine-tuol* of all our be»t Kn;;li>li uiiiker:*, 
gciieruUy aucompMied by odinirublv d«M:ri^tjuiu and utinulu dvtiiiU, 
tint nwjr w«ll aerw bmmcIc to cur own wntcnoa^MHb Ml^jcotoi and 
■t tlw wtuu time ahow how modi mod wrriw ia rendafwl bjr Ihe 
aolMfior lualhcninticjl and thcoreticiu educ;ition of Frr-ncli cn^'invcrK. 
Be it rfmctubFrod, loo, that, not content with dewribiii); nnd unalyx- 
\ng our machine-tools, w hiih tht-y dn In i moM liberal and ndiuiring 
apirit, they aluo enipbiy tlieir t'. n. r:.. /iiiir tK>»cr» in the ciidi-avor to 
cor.Htf!ict improvi-f f-jriii!*, and witii xUcli great proinii^o of succeiw, 
ili.it. uiili^*^ :i>ri \r ipn lo apply aeieno? to thin -luhjeet, ive run 
con-^iderablc ri>>k ut lulling; behind our ingenious nelgliborn. 

The nonisin);.cnKiav of the bloek m.ichincry wag applied by Mr. 
RobarU^of Mauchestvr, (u the furmuliun of Uio key-way a ofva&uirvn 
wbaala, and atao lo tiia paring, or plaidng by abort alrokoa, of tha iddea 
of ainaU onrriUnaar pieeea of uelal ] aoen m canu. «boTt levara, and 
other piece* that do not adlHt of being finl«hed in tl>e lathe. Thn;4, 
under the name of fJuHingmii panttf^-marhufi; a new and geiier.illy 
OfS'Ail nnehine-lool nprin^ up ; and !lubM^<juent!y another, derived 
fr <i:i li, li.i^ been produced, and apparently with equal Huecerts. under 
111.- till. ..f u ahaiinj^-muirhiitf. It is, in fuel, n plaiiinjr.amicSiiiit'. in 
Skill. Ii t ir iHHil is utiutlu'd to the end of a bori/.ont»l b.:r. vsnu h is 
moved to and fro, now to plane-, with sliurt tnutoverw Mnikes A 
fiew af work tood on a eonplex ai^uatlii|4»od, air on n nvolviiy 
mandril, «d aa to leeciva the action of the tool. 

The esistanee of aaeh priiu'ipl<»< leadit uh to hope that nuaeluiiea 
much more COUprebniMve, and yet simpler in form, will be denied 
for the Mioje pur|>o»i'!i, by maans of witieh the construction of ma> 
ehlnorv in ^fncrnl will mltalD lo ^e.ttor {n'riectiun ; and o>iu:liiiic 
t«ol» be intn>duft4] into workshop* of n ?<^nnll{T i-lmmi'tfr ihun at 
present, in the .saiue manner ax the irla-. 

In America, a variety of contrivance arc vinplnyoi in worExhofM 
In f4ieililale and give pn<ci:<ion to ordiuury operations: aa, f'.r i v- 
ttOiple, Uie foot-mortisin'' inn> 'tine- for wood. The «Arlic!>t eontriv- 
aneoof thiatiaafol tool > ii i-g of nemlianr'anantiiiiiMiigiiio)) 
appennto bebiaPenn^. ih. ii ]<ntent by JabBirC!Gnl!c,m 1837,'* 
ainee which the maehlne Imii i;<it into genenl Use in America, and 
baa eonBei|uendy \>vvn the xubjecl of nuUMroOe p<itcnla for minor 
nrriii'T-iirnt'i, One of tlie»e, by I'affc, wiw engrnvcd in the ■' Me- 
rl;,iiii. M;ij»nzine'" (ISJfi, vol. \xvi. p. 385). and thus intriHlut-ol lo 
Kii.'li-li Workmen : .md in tin- la->t year M- ^',lrIl^•^«. uf I.iverpoul, 
li I'ntcntcd some irnproveinenti< in Kn^l. ml, u il . -i;i. .;>..n i to ir\- 
tr<Hiui'c the machine. It I'lirmnI a verj iiUirt ■.ting l in the 
Kxhibition, together with other American contriv.incca for boring, 
tenoning, and AUcb like aperutiuiio, vvlucb tJic pe4.'uliur cuiuiitiuoa of 
tbal.eoanlir hoiro called Into exialeneok by eftiati«g a aaukat tm 
Ibem. 

In revicwinj^ tha aampantively alow progrr.'-a of nuieliine-tool 
makin;;, it will appear that in thh, la in other branches, atepH in in. 
vcntioii timt. when once mjide. appear excceiiini/ly simple and oli- 
vioua, are oflen Uie moxt ditlicult to take. The chiince Ih.il Hueh 
steps will b« m«He in i!icn>;nsi.i) In- lirinnin^ to bear njion them the 
greatest nuuili.'i uf : t. i ilic |.. nili ir li.cniliex or JK''Hiir«'nienlB 

of one m.in, or t««t ol men, may ^ertt; to t.trry on an iiiienlloii to a 
ecrtain point which it i* prepared for, and re(|Uire» those of nii- 
oUver ael of men who may curry it further. Ii> tbu old time, the «\- 
oeedlnf aecMcy and JealMU ean with which eweijr new eontrivmco 
waa gnaided and watcltad, relaided Ihe advance or maelnaery to an 
extent that we can hardly believe. Each man wjia working in ipno- 
taoce of hui neinhbor'K improvemetitw, and every Art was indeed a 
Mystery. And not only did thene diHicuitlc* obHiruct (he pr0(iT<'^» 
of machinery, but the enormoun eJcpeiiM; of con^trnctirt}; new tna. 
rhioe*. We know the art of coHMniciion ha.* undergone a ronipletc 
revitliitioH xincc the Uor^ i:i:u hir.. i'. wan m:ide. but we can scarrely 
i:atiitiu(e tlu- prodigious lonuunt ul labor and thought that waa n»- 
^nircd to give exlHlenee to that machinery, wliieli, indeed, oouM 
* " JiMirital of Ffi^AUin li^litBl?," vL \^^. IS uid IIO. 



nt\i-v \.i\v been elTevted without the ro*..iii. . > . t i l i.: i . i in the 
then iiiiin riect stjito of the art. To these ri'ir<(diii{f v-ihm.-)( must bo 
ad<led the jealou>>ien of workmen and their dislike of new inclhodis 

1 lutve ulroady uUudvd lu ibc advuuloffc uf promolin;; a more uj)i> 
veraal k»owlodj|B of caeh otbd^ uetbooa amengit the mechaoie* of 
difierent branenea and eoonlrtea A very tntereating part of iho 
Great Ejihibiiion was the collection of Ktran!>e.looking toola flwD 
France, Germany, nnd el<tewhen% dilfering in their IbmaMid bandloa 
and mode of o|K'rn(ion from those employed for the wimc porp"«e«, 
by our own workmen. Without doubt some of iheni migtil afford 
nm'ful iiint*; fur example, Ihn Miiiv<"nil employment of the narrow 
fr.inie-naw on the (' .niii . nl i .r \( that we jierform with broiid- 
bladed xawit, Ktilfened with bra-iit or Iron back»i lui^bt lettd our work* 
men to ron<<ider wfaetfaeTi after «H, OUT jnaliM M Dot oairied (0* 
fiir in tliili i««.pect. 

But the fiMHlilka for WOddnf In inalal,and ita general introd uclion 
into all kinda of OniiM'Woifc, where wood waa e«elu»iv«ly r mployed, 
HI Well us the aubatltotlmi ofcast-hon for bnHs, has mode it impera. 
live upon iKfaona of all trades whieb are affvcleil by these changeit, 
to le.irn the nianagemenl of the-se new materials, if they desire to 
liv : lie advantages con!ie<)uent upon their enipbiynieiiL TllU^s 
till |. iil^^i.) t ii'ji! inMrument makers formerly employed bnum for 
Hi. iri i. i .l sM.ik. urni constructed their machines, even (li.. l:]iL->'>t 
u>.iroiiuitiicai mstrunienls, in a ;;reat nnmber of piecra M.-rewed to- 
gether. Wo have now learnt that stability is best insnied by eD|> 
ployinj; fewer pieces, and tliat Ciuit-lron is,' on all grounds, a better 
maicrial than biaM. Bat Ihe toola and metbuda of workkig in caatr 
iron are wholly diflerent, and therefore the philosophieal Inntraroenl 
makers must turn engineers, and employ planing-machines and the 
like. The making of large clocks, and varions other articles of com- 
mon use, miiM undf rTO the same change. It is useless to say that 
these iiii n 1 ;iii ^'.1 111 nil cn;;inecr'a shop to (;ot jobs done for them 
as re<|uired. S<uch a nicih"') cii'i only 'rtifl in !» jwrliti! and imperfect 
employment of the ik*w n sLum ' aiid ;^l^.lll•.;l!,•^•^ iviii. 'i are lo be 
duvelupod. Vw instead of » full and complete adoption of these 
novelties the mo of them will be neoeeaariiy evaded in every eaee 
where they can be diapenaed with, nnleie the nuMtei^workman can 
employ them freely as his own. 

In liuiehiner}- we hnvo to deal with every kind of material, and to 
avail ourselves of the peculiar properties of all, in their appropriato 
places; and thus n skilful eiiguicor sliould be familiar with ever,' 
Kind of inechojiical nmiiipulnli'm Rn.i miiferial. from -i sln-, t i.f n r ! 
paper to an iron tnr, nn.l miL'tit ti. Umi.\s :ii "."t il Ihas' \^^ !ii-in a 
(»nf ket-hcridkerclv^ri tn rivi-t-u ln/ilrr. It i-. ol' mi iHr I'.ir him tu 
i,TniiV \\ i.rRiiit'r. .if iiiu' trii.ir iii .-.irrviii^' ""ml ru'\\' <-<.iiihiiL;iri.in.* u:i. 
ies« ho himseii know how tn instruct them. A masician who is 
nboni to coniiioao a aymfiliony aoerf not be able to nfaqr on llw ejoiin 
like PaganinC or on the piano like Thelfaerpr, but ne unvt bo wnll 
arquiiiuled with the powers and manipulations of these and ovetjf 
other instrumeni iH'fore he can write (lossam's that will brhlpont 
their effects and be adapted to perforniancoi. And, in the tame way, 
u man who intends to devise and e4irry out a now machino inust be 
conversant with the pccnli;ir properliee and mode of muiupulnling 
every kind of material, that thna ho nay lelect and tMiD hiuaalf M' 
tjiem to the best advantage. 

And I am |>ersuadcd lliiit one of the most important and instriK'l^ 
ivc leii!u>iu which the Great EAhiblliou bmughl before as, consiated 
in tiie dieplay and conlnat of Ihe appUention of dUfarent inaleridla 
and diflerent netbodo lo Uenileal Mrpoaeo by the vaAmt nuions 
of Iho nKvatae, Uigr we be enabM to read Iho teaaon aright 



On Oblique or Twiated Driving Bauda.* 

I'w. application of bnnd», or Ih'ITi, to convey motion between nun- 
pniiilli'l .i\. !<, is one of tl.i' inn i . tm il. ri> improvements in mill-work. 
i*ho problem is by no means sell-evident, and frequently gives con- 
■idenible trouble to tho<« who onlv know tli.it it is possible, but h.ive 
not gut Crui ur full hold uf tite principle. Tlie ntioiude is, howuver, 
cwdly coMp r a h a n dad, and adiniu of a very brief e.\plaMUofl. 

Let naeomider, in the lint pbwe. the print iple »f the dktet nnd 
open beltk In this ca.se the axes an. |,ir.illel, and the pnlley^ or 
drana, are eommonly cylindricjil. l ih' It has mi tendency lo 
change its position laterally, for there is no re.tson why ii siionld 
shift to one side rather tluin the other. But if one of the cylindrical 
pulleys is r»'pl?i'i"l fiy one sUjfhlly Inpered — which sometimes happens 
unintentionaSI'. iln- i .-lt is observed to advance grvidiially tow.irds 
tlte basv, and not lo^v.irds the upi-x of the conical drum, iw Uiight at 
lirat a(ght lie expected. The re^ison is, Kimply, ih.it ihcedstof Iho 

* I'roiR Un CJiffiow l*n(-. M^vIms*^' J4«rrtul- 
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bell ncirest the bas? ia ti^lihni, snd ia wnnnd up more rapidly than 
tho other iNlfTi-. un nccouiil of (hi- f^rvatrr diumetiT of tliat end of the 
conr — exactly iw in windhi^; a luiiil of pa|>er, or thf like, on n roller 
which ix •"iir.i^n li.tt !!ir!,*<'r :it fi!ii> piid thn!' it is n'. the rvihcr : iJtc puper 
adviin> c_-, di- rjVi.ii, .-. tiiajinl-" tliv [;irL'>T i ml. Sii ii is u itii tho bwU : 
it fldTiiiiccn iuvukrdu the ut' ilni i^ieaicr tlUuKHer, ^neviscly an if 
it u-er» U'uuiid, or lapped vontinuon^y round the drum, and uilh 
prupuniutwUy greater rapidily la ihv taper of Ibe coae is (greater. 

M*AB»»gt u flwqiMollj) IMMO of thb tondtnc; of the b^^^lt to 
now npm th« larger HmoMit of a palley, to Ibrm the pulley* ■kmim> 
libit CDllfWC ■! the middle of their width — <lh if eomposod each of 
two ]iOrliM>aof coDe.4 joined at their ba&i-^. In consequence of tiua 
*eonvcx5ly — nsunlly very slijiht — iImj Ik .t k. i : -i its place much more 
eertainly tlum when the pullcyH tirr y.xin > ) IiihIotb. It has then, as 
we see, a decidi-d tendency to renniiin «a liie puliey*. iirwl ll <-!ifi !mvi' 
none whatever to ran off. With thiw Himple pr* •iM'ni. I.i It-, ar.- 
foaiid, indeed, to keep their places on ibe pulleys even wtieii i»ul»> 
jectud lo very conaidanble vibratory owillationii on account of ine< 
qualities of the bell ilMlf— «» irreuularily of otrclcli, uod iiaperfect 
^ingM. Advuitiago it alto eMMcially htkeo of tU> euriona fnptnj 
in the cane of guidisfiiillejrai which aro eaamoiilf very mueb nwrnW 
on thi« breadth; and aliw, when the axes are in different [^neit and 
not parallel, which is the only ciitie we propose meantime to consider. 

The eireumstniive, however, which makes (Ml iiu' i>r twisic.l Ih-Iih 
pofwible, is the following; — When a bull is ;ii Ih' ^llitu^^ diin;i[: mo- 
lion to a new position osi ttn' drum f>r pullty it ia driNtrig, uc trom 
one to another of lui' < (ual .u.d i 'iii:i^(iMi;K pulley»— fust and Ioom 
usually' — it i-i necc>:iiiuirv to apply Uit* Uu-mi pr«»aur« od the admncinfi 
aule ul the belt ; that ia tp ai|f| on the aide ot tlw belt wtiivh U ap- 
jiroachiii!; or ruiinin;; lotmnla the pulley, and not on the miring tiJr, 
or that side wliit h i* tnivcllin"' fruiu, or is running off (he puJley. If 
applied on the advunein<f »ide, a Very small amount of preesorB ia 
Bntlicieiit to shift the belt ; but an e<iual, or much ifreater cunuuut of 
pressure applied on the retiring Bide produces no change on lis posi- 
tiiin. Nr, fifivi is, indued, produced by disjibieing the iiifii- rif t!ie belt 
i i'^-nL rilily out of the plane of rotation of thi' ) iilli v /tobi 
wiiiuii It i» travellin^r; but tlio effect of a very small ii"; la. t-^i. n! 
from the plane of the pulley to which it is appr»achin|{ i^ i:iiii'.<'ili.,t.-. 

From thi;i it ia not aifficu'U to infur, that in order tiiui a N it ni.>y 
waintaia ito paaiiioiik it ia nnlf ne e gaga ty tbat i(a »dv u i ii<;' ^ide 
ahoBld Kb In the Jilaoe of iwMien of that aeelioD of the ]< i U > upon 
wbleli it is reauired to remaii^ wjthont regard to the retiring mdoi 
tvhieii may be deviated from thttttilaiw witfaout in any way aHectiof 
the work i UK of the belt Tbo corrcctncas of this inference isi cor^ 
rottoruted by atnple experience; and, as already intimated, it is that 
on whioh tbr pontrivance of twi«t<sd belt* ftinflnmf in;i11r lippcnds. 

Lei u:. nuii|)ii>,i' ! I J. it A and B denote tli.' ixi^iriii-i- ul' !«-> ►Iiafts situ- 
ated at n^'ht angles to each other — a, vertUrul, nud it, umifjiiiai — so tlint 
a line m n, pcrpendimilar to the direction of one axis nhall ali>o b« por> 
pcadieiifair lo the diraetion of the otiier ; and let it be ret^uirtd tu con. 
met lliciii by andr of pnllaya and an aiidlfaa band in anab« wajr, 
that tbdr diraolwm of motion ahall ba theaa hidbatod b^ tho airowa 
in Figs. I and 2, itlid their velocities, 3 of a, to 3 of B. On A, as cen- 
tre, let UH de>cribe the circle of Uio pulley wo propose to employ on 
that abaft; then a tangent « b, drawn to' tbo ottcaofeioiica of that 

f "ao^ J 



p!illi-v, .Hill i>erp. 1 iln ular In ll>p avis n, ami thercfnn.^ parullel tn the 
liai III ;ii'-< ii;iiii\'- Un- I'lain/ in which the side of the hiilt retiring 
from A tow.inls a must travel. For the pbiae of rolalirui of the 
piUiy aa Si ia Mcenaiilr perpendicnlar to ita axi'4 of inoilon ; and 
Ibe bell Btiat be delivered by Uie pnllejr on A, hito that pbine, namely, 
the pbme of rotation of that pnllaf. Tbe posiUul] of Ihia laat la 
»ce<»riiili(!ly indicated (in plun) by tha dolled outline In FIsT- 1 1 bl»ected 
in breiidth, of course, by the lati^nt plane « K and limited in diame- 
ter by the relative veloi'itics of the two i\.xv>.. 

In ihiH way t'le piisitioti f tlw pulley on the axis D in determined; 
but it still reman), tn >ii li rniin,. the jxiriilion of the pulley oti the 
axis A. This is done, lixwi m r, in pTi'ci-it lv Vir vme manner. Thus, 
let FijJ. a be iinollier view « 1 I n- .n r m.ri na ;il Iakr;i ;it rij-ht nnples 
lo Fij;. 1 above ; ntul let the nxi« n tMi\e llic direction of mutiuli iik- 



dicated by tbe arrow : than the drele of tlio pulley being deaoibad. 
and m tamaats'^ man to it, perpendicaiar to the uiai^aa !»• 




fore, we have determined, IDbaWlaa, Ihc niluation of tlie pulley on 
■ he nxb A. 

Tbe poAiiniM of Ibe two pntlaya are tfaua Used io aiwh a way, 
llait lb» belt ia alwajra dett*«M by tlw pollaj it ia faecdiiif IhMi Into 




the viam of mtaliaiii of liw mDcy towwda which it la anmacfafar, 
which ia tlie one ■■mmry ana Anneient condition indleated al>ov«. 

It ia eany to pertaivo, Wat if. in this arrangement, tho motion be 
reverted, the b<-lt wUI inineduilcly fall off the pulleys ; for the rc- 
ijuirod essentially necessiiry condition, that llic bell idiidl always* be 
in the plane of rotation of the pulley uhieli it is appro.iehing, U then 
!m InuL'i-r ftilfilled; the belt approaches the pulley oblicjuely, in a 
paih n rii ll inal,ps an angle, more or lesh cousiderabfe, with the phine 
ol rvUUuii ; uud lending to run straight, it neeetnarily fiillt off. The 
dlreetion of motion cannot, therefore, be overlooked; bnl mii»t prc- 
vioaaly be settled and taltcn into ovcouiit in fixing tho positions of tlie 
palleya on their aiialto. TMa ia abandantly plain Ron what jwe- 
eedea,.aad ia flirther illiuliattd by the eirt. Fig. 3, whieih ahowa dw 
change of position of the pulley on a, when the din ction of nation 
of the axis A is reversed — the full Un^ of the figure iftrreffpond, of 
c"nr>!i', t<> Af direction of motion denoted by tMe full-line arrow; 
anil l(u' iln'l. il position of the pulley on B,to t/ie direction of motion 
ii.ili. at '.l liv th,. i!f tted arrow. The same eluingo lakes yhrf m the 
|i.i.i:i( -1 ,,i [hi j.iilli V on 1, when the direction of the umiii.ti i f tho 
axis B U ehuii)^iti ; but the single vien- ia mifficient for illustrating 
bolh aaaaa, \Ve need not, therefove, repeat the fignre. 

Ib what precedes, we have, for the nka of aimplieity of illualni* 
tion, assumed the direction of lha aua to iia pcfpendfenlar to onrb 
other; but this ia by no meana an eoiMiliaMy new a uary eondltion. 
The axes may be Mtimted at any angle whatever to vm-h other, from 
0^ to 9<)°, if only by turning them through the given angle, till th«»r 
planes of direction roincide, the shaAa are then parallel. In oih<T 
words, the pt-rpernlirnlur drawn to one axis must necoss.r.ly In- aUn 
a p«!r|>endicular to '.lie n:lnT, If othenviw — if the pcrfU'iHlicnlar 
not common to tnr •. .vn aM-~, pa ■mr-.i- :rmsi U tan! tn tjuiilc-piilK'V^, 
to conduct the belt. tu^\, iiicie«i, n-gard the axes as prtm.intv 
Mallei, attaalad in parallel pfanea, and that one of them i» motad in 
lit ^fanc,t|1t It forms any angle of dirvetion with the other np to Mf*. 
The Hituatinnit -if fl»p pulleys will obviously be determined, as al- 
ready indicutt li, Ijv tangents to their circumferences, perpendicular 
to the shaft towardn which the belt is on that side n?quirod to tr.ivel ; 
and both tangents will be |iaiallel lo the common |>erpei)diculMr m IL 

It is by some, objecti>d to this mode of driving, that it tend* to 
wear out the belts very ijiiii kl , . on account of the twist thrown upon 
Uicm. Thix evil is. however, seiuiblv felt, ooly wlien tins dinliinca 
between liie pulleys is not aaiiieieat^ groat; wbmi tlio bdt ia wiy 
long the objection vanishes. 

The Diagonal Piiuclple lii Bblp-batkHug. 
The /iV I'rimrrii and llie Stiruniln are Iwna of five !.le.nmer< mii. 
siriicied on the diagonal principle by .Mr. J<»lin Tuomp^on of K»il>i r- 
liithe, lor ihe service of the Spaniidi Gonroiuent ill the West Indiai: 
•caa. TheiH! " diagonal" veweis, saya Ibe Loitdvti Mcchaaica' Maga- 
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r.inc, ID a nmico or dn knncli of tho latu^r, have Malizvd iiRw triumphs 
lor UiM highly logenitm* »nd eminently i>ucoe4»rul prineiplo of eon- 
siruclion. Arrtiiged a.i the timbers of thow vetiscU tiro, ihcy I'nrm a 
diiimin»!h'-«riif«><l frsmf in rvcry direcli'jii, ijio Btrt-nuth v( which !■< 
1-11. il', uii J' r^ti>Kl : in It jirouicrf". n lnui--ir,i-ajoil uiiil <JI-slril>uii<m of 
uiiy undue atimm, whUa tho taitiy ot tJie Mruclurc U intmeiuely 



111 Ait boIb of cnminiedniiWetlaiK of dwTCHd are ttkm tt mAp 
■Uo fttaXM of her length, at an average distance apart of allaal Bbw 

AMi lad lomporarily fanng up in their proper positions wllh ivtmioee 

t.i thu wtiya. Along the^o Hoc'inns, the plauku of the Inner" shell" of 
ilie vouel, as il is termed, am l:ii<l, itu lining at an aiiglo of 4A° to the 
line of miflships. Those phnkt cnriiiiiuc irn-n p-timvn'p tn gunwale, and 
havi- ifitir i-dgBH aMurafcly in i-ntiiai't. ( )ut-.!i[i ili-'-c are placed the 
planks ol ibo mi^ldic shell, aioo iucliitetl at mt atij/lr ot 1.5^. but in a 
contrary «eni(« to ihoso of the inner fthetl, and theretur.' inii'r-->:'cting 
lliem at right angles. At the iniGraeution of each pur ui i>u;im», tho 
' llo wv iraiiy aniiad l)y eopiier iliWivtnd oouido all OMueaihe 
rabaU, Out pnttks of which oto lidd in the naml inaoae'r, t>ut 
I the precaution of covering tlie line* in which the intersections of 
libo bmer cores lie, and termmaiinp; in a nbbel in the stem and the 
Ktern. Tlir< kfo: is Ir.Itni] ■.^riiiij'lv tlir-' rni'-< to the floors nnd 

fultockri. uiiith un: ■-itni'.a-ly -ii-riiri\t. H.-.'.i ton cutli p;i,r nrslji llr". n 
layer of patt!,i t iVli cln:li, Mihirulf>il vv[i!i tar, p'uceii. \v).ii-li 
further to aus;iiR-:ii ilic- "/■fun'.', •>( Uii> wlio'.n ru^si. Umli tlp^ /'riwni 
and the vessel laanchwt mi Salunlay, liie Seg^indo, are divided into 
three non-coinmunicatin>r aegmenls by biilklieMi* of dtwlw oomtniB* 
tioru Each abell is tna& of inch-and-A-half platiks of fina nmliogafty, 
worked op witb the accuracy of a piece of joinery, and all the inirn':tl 
LuauoLlloill tiO aitfamaly porfoct From the nature of tho eoib>;ruc- 
Ika h i> evJdmt tfaitt, m mm m one iGirjaiaB of ibetMMriio fceoof 

' ktagallitr,lhanl*M(i9Av dn 



crew, nod in the last cxtreinily a large shattered fragment of the nidcM 
of ihti vo8M'l mint form an atlmiraHii-' raft. With these stir rrs^fiil 
oxainplos of Ihc application of the 'li i^oTial principle before <iu: cvi-- — 
reniemboriiig loo the excellent uuiiiug of some of tho Woulvvicij and 
Brinhcoii lK»at!i, whirh were built by Mr. Thompiion on ihe ««IIM 
eeuoral rules aH the boata built b; him for the navy— it w to bo hoped 
Aat Btili further etforta will be imdo IB pthtt K kj iRlmdiv i( to 
evenr aerviee in idiich its pecnW fottmee otn be Mranl^ 
SuMer». J. R. White, Hlnp-buildem, of Cotvea, have irop 
IhiA flytiiem by McrtBcinjt llio stn-ngth of this ro«tinuou<i shell, to i 
inin pytem, in fsvf-r r,f ihf Vi-cl ?ff ^srs. W.. finding thai the keel of 
hli:)>T ijuili '.Mill i:iaL"-!ii.il ;iliiiiiiin<,' wn.-s vr'v imich « Diikencd by the 
diagonal planks tK ini; I'.uT.Pii im r :i:ui lu rnss il, conceived tlw; idcw 
of making tho ding 'nul [iJiink-> toriiLiiiaii- ni raU>ew cnlon eoch »i<li! of 
tho keel. By lhi« arrangcineni, the keel i» capable of being of the 
same depth and thickness from stem to stern, and the diagtmal planksi 
serve to supjiort it. The whole ithip is neceioarily much atrengtb^ 
ened. We ander»iand ihnt two large ««— "-Mp ate baitur hid down 
on this phn hf Hessr«. While, one of wMchU tut tliellOMl Weat 
India Mail Steam Packet Company. The invention, in tlaenqgnin 
of the specification, consists in forming a iiolid keel fren atm w 
stem, of tho Mm"? I'liekn''** Rn<l drpih tnrmiijlinut, u iih gpnoves or 
rabbet* cut t!ii'n'i[i f')r rhr rrr'_'pin:n ol tli.j i;i.iL'':iwl {ilnnks, which do 
not rroasi the kri l. hut ii-nniti iic i.n rMicli side ot n in the grooves or 
rabbetH. Tlif> l<« I ti. liiij [-.ud m n ni;itiiiuous lengih, the fk»r timbars 
croaiwd, and ttie keelsmt Uial iiikI k^lietl llierolo at tho commencement 
of baiUinfi «o obtain a permaiieni and aolkl foundation on which lo 
ooMtract (lie ^ip ; the phinking of the bottom is facilitated, and one 
length of planking cxieitds from the keel to the gnntraleai the •hipia 
innch Hlmng«r than if (Ite koel were cot to allow of tlw diafonal 
planfca being canied acraee il, and wo are alae endiMI to haiid aM|ia 
' aidaa or eaeta of aagf liia of fleer. 




Vf§> t h |Mrt of a midahip aeetion of a vesapl conMrocied nccordlnj 
10 Ae pnaeiM nMhed of ofagonal eliip^Hiildiiig. a ie the hangimr 
tbe diiyoiMl jihnliiig; cc fbe oaur and knghdoiM 



heel: ■« 



ptankinjjr by which, together with bolts, the hinging keel ie ail| 
voemllieiloortiaibneiaBdBis tbolteelaon. 




Fig. a i» paii of .1 iiiiil-iliip srTtion of r\ vr«<ol coiisUucled ftccnniiti!; 
lo our improvi'in'.'n!'-. a i^ tho k-'c!, >^Ai\ iliT-iitirrlinut, having rnbbets 
on eacb aide for tlio reception of tho cnd« of the diagonal pUnka a a, 



and tJje outer planks cc; DD iiro th.-' t1<«r tiinlHirs, nini e is the keel- 
son. The keel is here snppor.' d !iy t>)ifi t\iv iIkut n.il ciiid longitudinal 
planka, and the altip ia thereby conscqaentJy much strengthened. 
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KtgiHint/ar'iiR. C. Cabs, Slockpori. 

Oxm en|jT«vinp ri'pifscnls ihU motJi- 
ficatioa of thv sjumile rail, collar, and 
fcot<(cp, in i-ml i li>vation. The apindle 
A has s lonj; fuoupicce, which is paused 
ihroueh a collar b in the upper flange 
of the nil, tboB noaMaf iMenU ituj<- 
port, wUlat it mts ra ths fiwtatep c in 
ibe lower flnnj^, th1« foolalep being suyed 
by a bacl(-!iel xcrew n. This arrangr- 
ment evidently nfTords an cxctDpnl 
alMdjring oupi^ rt (nr tho npindk', pri'- 
venting tho wc-nr nnd li-iir nf llie finit, 
where failure uinally fin«t »how« It^df. 
It also permits of eaxv oiling. U is now 
baiiif inlradnced by HeaarB, Bm it Co., 
iha neehiae mUien oftbe PIhhU WotIm, 
r.Eaff. 



niingworth'a ActjaaUbto floowMa 
It ftiqnently happena that it is reqnlnd to iter lb* {MmMim «f hi 
eeenitrie or cam on ii« ahnft, eitlier to vary the rate ef exfiaiiaoii. nr 
liir any of the MHilcaa pifpeeea to which cam^ are eniploycd. Fit 
tUa purpoae, MMm illingwflfth ud Sonm cnpnticrs of Sliipi. y, 
Yorfiriiln, ham d e e l gi w d «4 n^nknd ■ eoaveukat maibod, ri-|>rc' 
Btnled in the aceonpaByinf eogmviqg. 




Fig. 1 b a aide elevation, aikd Fig. 2 a trantiveriic atetion, of the 
eeeentrie. 

The worm- wheel « {■ keyed on the enink'Stiafl ef the marine and 
the bo** H prolnp^rmj to form ii wat f^ir the ecconlric li, iln- lutter 
licitijf free tn ri'v..h i., and Mac; lii-ld in i-nntnct with lluf ttorm-vvlii-i-l 
liy ilii- fnur liulix c c c '-. Molinn u pivi-n to thi- ccivntric l>r tliR 
«• rm •■. '.vlj^-t till' riliitivtt pohitlun of llu' wi-i-ntric and whi-i 1 is in- 
dicaled by a pointer d fixed to the Utter, which remains atationaiy. 



Steam-Eugliiea aud BoUera.* 

W. Bw JoDtaom Baginm Mmcimtttr.—EnniUei, Jam IS, 1851. 

Mr. JorawMV iw f wweroenta in etMnn-mgiiM telaic to variona awd- 
illearieiw of th* nMehanleal arranfwment* S( the debilU— such ea Iha 
phein!; a cond'Ti'M-r lyneath th»^ rvl-iider of a horiTinniiil cninni', ns 
to fnrni Ji p:irl ol tlip I^t^' -;i;;ur' ; v.irii li- iniiinr inciiiifii-iui i.^ .: i | t mi- 
le! moliiins nir-pniiip-^. itnl rn'i i.'n^.ri ; un.l !i |>i^tiiri . '11111 viil^f-jiiii kiiiL'. 
with tho Bpt^nj nrtinj,' in tli" /m nl ii d.Mr.l to ihf rirrli> iif llio ;i:"liiii 
or valvo. Under llio second Itead lio gives us several novel furnia of 

•Am tWOtaynr rMMinl Mnhsais. 



His firnl iMiiirr dosii>ii appears to be llie same as that already 
p.Hontcd bv Mr. lioiirry* — the transverse section brini; mi le iip of 
lAii nf' S III circli-s, or ollipies, placed one slxiiV'' itu- hIIht. Our 
tijjiin-s, 1 and 2, represent tianiTerse and lungiludiital sections of 



FU.1. 



Fit. ft 




another arrangement of* nlipdiiaal hnilgr, widl am imawl taa, Vtm- 
ning directly through the abell. The fnmaera, two in nnmber, are 

placed, one at each end of this flue, and the gasoouH ciirrcnlM ihercfroai 
Iraven^! — as shown by the arrows — meeting and tniiiBling with eodl 
other in the central sjiace U-lween thf> two bri<lgiv«. TIktc the pB«e« 
aie well mixed and. ignited, prinr to the rnmljined current |iei'<!>in|;f iilT 
tLxongh ibe ouuide bottom flnea, Figa. 3 and4ejibibit ajmiiai' iteo- 



Fl(. X 




liiiiii <if a lutiulsr hoilt-r uiOi a sincle furnace. Tho c""'" Ii'Ti- pi>H 
from ihr fiirii.acf into lltr rhiunV'rnt tho Iwick of tin* liriilpi*, ami ilu'iiri* 
thrmiL'li the flm- tiilH-s iiiln in 11, il •innrkc-lm.x, in riniiiniinication nilh 
the chimney lliic. Tho ."iiiiiki'-box Im* an end dinir for cleaning, and 
is well Hiirronnde<l with water. 

Mr. Johnson also shows Mimo other modificationa of boilers, 
ydally eoMtitred {brt)wp>«feniiaiiflranHka,diii^i9,ai 



Tbe Iron Trade in Scotland. 

Ik Ola<>|rnw and its saboiha there ate no Icaa ilian thirty-eight fam 

foundries, all in full o|M>ratio>n, beside* two now building, and thiw 
old ones not at work. The extensive malleable iron wi rks of the 
West of Scotland Iron Company, at Mothrrwrll, near GInogow, wre 
lately exposed In aaU- at the upi>ei price of X'J3,000, and S'dd, after 
a keen compeiitinti, for i;4'J,iJ6<l, lo ihf (Jlimyow Jmn Coinfiaiiy. 
These work-< wen' on i-Ii il a fruv M nr^ hini-i' at a rii>t ef iiji« ;jnl> nf 
£10(;,I.I00. T/H'V' arc to be »H tu wcrk imni4<i.liatviy, wiili lu Itnst 'iM 
workmen, to produce malleable imn. It is said (by llio /'(.'■'.ir'. Hi-r- 
aid), that the iron trade about that town lias all at once resumed a 
dMnoefMiifiqr Mwreeedented laraoateyaan»ai)d iliat the price of 
coda baa riaen. Shonld prieea contlatie aa u present, the IkraU 
deelarea that the Messrs. fiaird (of OartahinieL we pre«aine'> "ui'l 
realize nearly X'lOO.uOO a year of addilienal iKoOt m the imidiii •> of 
their ow^n furnaces." If the Enelinh masters ever had reason to drrad 
the over-production of the Scottii-h lurnacrs, they would now appear 
to liav-c iu The North Bri'ish Mat!, in refcrein e to lli" prc«<'nt and 
proHpecliveiMoafairairK, says: IXnii. tlie incn'asf m >.lii|>-biiildin)r, 
which may wamot a rise in plalet and lnr<, jnsiiiy ilic advance in 
pig-iron of lixty-five per cent. ; or will khip-bnildini;, alilmagh earriod 
on to three tijnea the extent it im«w is, take away Uie yearly anrpliM of 
iiim that b now made t WotUnknot. If the nilway nania aCiflM 
•ad IMS eniM elear away the Block that the new fnmacea then tn 
existence conid produce, how cnn it for a mrxnent be thought Ihnt 
eren a great iticreaso in sliip-building and the same railway mania 
again can Inlti- nwtty what llic Inli ly ili-.foverHd nrt's of the rnuniifHi.f 
Ayr, Durham. Noriliaiiip ' ii ami ( unilH r'iiiid are adilini; to tlir prf>- 
diiciion ? In t;ia'.;;oH- nml nr'ijIiCinilioiHl iilnne wi' liiiv.' ■.iirplii" of 
•tifli.nOO toni, which sp"cnl.-itnrH are liu^y I'lillin? int" t.'ir - iin" stnrr^, 
wlicre, in ItMti, many of tlieiu left their fortunes bi'huid ihein." Tho 
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TUB ALBANY IRON WOBKS. 
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U't n piiri nf (lie Gl»»i»ow markci conveys an intiniAtion which iii»y 

■ ;ii:ul' r- III lu ell '. Il - n - . ■■ ( ii.r iHL'-if-'n miji1.> i ■ p 'ii. il li iIiit 
work at (j^-i., bul liiia oiiice ^iittiualiy liocum'd tu 476., ea!>li Ixr uur- 
nmbi, at which iialos were made to-d.iy for procnpt jxiyinenl. The 
hie ajsanrv has roateriaUy inb-rtcntd tviib boUi «<bij>meau and local 
oonauniption, awl ihe wf Urg» qaanuty of iron hamg dellvorod into 
■lure liad qniM alanumi iba tnde ber«, who now owriia with gnat 
ctBtkin. Iteatodiiadacldkdy «idwiaei«Bae^Oii9v»jiiqMr. 



9tt A^fbuw^ Mwha^lai^ MaiiaiMr 

Tlic Alhauy Iiou Works. 

'I'nr. Alli^tu Iruu \V«.-k», wluated at Trov, \. V., >h« jwoperiy of 
Mr. Kra>tu» Corning, of Albany, aiid Mr. Jobs f, WiwIaWt of the 
formrr piru-e, were rntirt-ly deslroycd hy fire in (lie nwiuh of June 
la<it, and are yet only parti.illy rcbniU ; tLTn|>oriiry » o<xii'n fhuds on tiie 
Wntrr privllc;rc'a havin;» for the liiiii- «ii(>pllMi Ihi- wjinli wliicli wjil 
ultiinntoly Uf met hy tiic ert'ctiim i>( .nuitluT wiiliTiiliii Iirii 5% unil ireii 
huildin;^. »iniil»r in iii gt^ncral feature-) to tho one iilmnly in .)[;,th- 
ti'iH, and whieh it in the oliject of lhi.<i arlielt' to (i<'?-> rii>i>. 'I'lu- dc- 
»igu and (;t ner;il iirrangenicnt of lliit mill, ^ liioh i-- jii«lly oornideml 
one of the fini-!it in coimlry, h due tu Mr. \Vin»hMv, (itic nf the 
pmprietont, who ha< al<o iiitrmlueed a ntimlu-r of iiiipnivenu iiU in 
diflurrnt brtiuclies of the wurk, and tu who^i j>rai-lit.'al uiid M'ii-iitilic 
iafomuitimi, a«ii«wl bf the cxpcrieoMa sod akiil nf the forrmon of 
ihtt different departncnla, •ovonl of whom have served in (bat eapa< 
eity t'roni fificen to twenty year*, l» duo In n ;fre:it dejfrce to the 
jineccM of tiiii widely known and eilemjre coneern. 

The mill ii drivi-n enlirely liv iit4'nnt, gener.itiJ hy the »prnt heat 
from the fnrnaci'*. Tlie ULiin'Luildinsj ix 3a0 by 115 fee), with two 
wiu|j«, an- 'jd hy 75, the otlicr J"J by JG iVi-l. The will Is are en- 
tirtly ot lir.i k. ;ln> doors and fr.iino« of iron, -md thu r . T nl matched 
pint- bo.irrfs, covered with tin. The ro«f ts mpportinl by trnsscs of 
cast mnd wronght iron, reatlDff at thetr Cikh «n oaabimi ^llara, m 
shown In Fig. i, wbieh is • akelcli of a vertical orosa-scction of the 
bttlMinc, aicludiog the wiofi. 

Fl«. 1. 




Tl>e pillars are of a cruciform seilion, nn-jwuriny 1 J iiu liL<( in eneh 
direclioii. Very ntvirly pari'H throughout, and wei^'hiii'/ one ton eaeli. 
I hcrc sr*; in the ii. iin h iiMin^iG of the Urge lru5s».'«, and !)2 pilLr». 
Tho brick vnall* tu« rj luclws, wiUi ontei U') iiiehex Ui ihieknecu, 
anplf lulled faf Ihreo tim of wimfew. ii end*, and a la^ie 
window ofor fan door sonnonnted by an i [t.^iii-..! urvh. The doors 
Kre of &heeUlron, No. IS wire ((age. They uru S feet wide, 9 hii;h, 
■nd itrnin^d ti fitet apart between llie centre;!, with Ihe eveeptioo 
of one 20 fei't dijuarp at the noulli end. A br»'uk U tiuwle in the roof 
near the apcv, leaving an o|H>ning un ciieh xide IH inches liiiii, and 
eicfi itdif-' thtf 'Tfiii»(> lisnjith of the buildin-;. The.ie o|H;iiin^ nrc lor 
\rir.i\ it. III. II I! ni i;. -i- partially closed by lattie»>.wdrk, ahould il be 
louiiii nei:e»»aiy in Winter. The vertical rise of C fei^l o\er the row» 
of pillar* U cnlircly of iron and ;;lans, and the cfTecl of the whole 
•triKilur«, ao light, durable, oitd libcFal iit it* prujMrttuiis, ioclobiug in 
CM roMD 1} aomof hrkk paved lU>or,i» deeidad Mid plaaslitg in 
the eztrane. 

l^ierc arc 14 Puddlinf, 1 Boiiiu', 1 Scralipuig, and C Heating or 
Re-heaiin'T Funiacen, all of lha orduaiy conalriwtioa. Ten Uoiier.% 
receiving tlift heat froui a* many furnaces, ^■ncrutc -ittcaiu for Ihe 6 
ennine.-* employed in Ihe buildin;;. Of the Uiiler», 8 are pljiin cylin- 
der*, 10 feet lonij and 3 feel diameter; the rem:iiniii!» two iik r. . 
s(K.ctively 3iJ and 20 by 4 feet, and p»o\iiI«l each wit li two I.V 
rvlura due^s. Tiie builcr» are each wei<.'htrd at about 76 Ib^., Utc 
workinsnretanra ranging flrom that point ai^ low- -.>6 ibt. per wiosfe 
{ndi, Tne boilers are eonncvtod togvihcr by one general sieam- 
pipe of 8 inches iat«naldi4nuler>pf0viil»a hoilM made lor excluding 
any rart when deshnUfkand ar« IM hf two Wor!liin|;ivn pumfw, 



Ko*. 2 niid 4. The.V! arc the niily puiiip» alhout the eHtabIi»liaicnl, 
and takinj; Ihe water from .i >ouree ((oiiiewhiU hiuher than thrin- 
hi U. -, Iheir duty i* <iiiii|'l. i.-i g the water inl-j iin boilera uud 
tank;,. The iirrjo^'emenl of the cylinder boiler* willi riference lo the 
furnaeeti h very ^iiiiplt). Kach boiler is connected witii a itjn^rle fur. 
oaco nnd atack, being wt at « conteuieiil clevalioii, tlie heal limcndiug 
from the niraace tbrough m ineilMd paaauge of Uule mm Hum ibo 
oidinary area. 

The en<;ines arc nil non-condenoinji;. One hoiimtai CMiriMiA 
feel stroke, 'Ml iiH'lic dlatneler, w ilh poppet valves, eiMlinf Off nt { 
firoke frotn the conitneiuvinent, and making 21 revoliiiion* per 
liiiutite, drives the patent s<|»ee/er, Ihe ball rollers, and l<>.in. Mer- 
rliaiit mill. The ^jeerinj; cnii«i?.lji of Iti-feet »piir-wheel on erunk 
hhafi wurkin;; inlo a .Vfeel pinion on fly-w heel -•liall — the (Iv-w heel 
U 'ik> feel diumcler, with solid ring and aium {2 piecvit only) wei^h- 
ine JV toiMi and ntk«« 7A toma per miNiito. Urn tha oppo»it« end 
of the fly-wheel shaft are two tqtnr-whcels, from which motion to 
eomiuunieuled to the lOin. Mi n t.; • it nr'!, -i nlv iiij; t>5 turns per 
mi.iiiie. 

'i'lie eii;,'iMC iie.M in vij^e i» worthy of atlelilion. It is alw horizon- 
t il — sinike -Jil iiK-lieK. •liauieUr inehe», »hort f lide.vuive, works 
w i'.litiiit e.vpan^ioii, and <lrive» two 4;uide-niillt li inches nnd 9 inche* 
caili. 'J'hi' Clank ^ha^ rcvolve.t l.'iU to IM) turoft jiej- iiiinute, and 
turns llic St-inch mill without any iniermediale ^e.'irin<f or oilier con- 
iieelion«, approxicnalinf; the condition'^ of a locomotive at hi<,'li vclo- 
<:ilic» ; il« full onlinary »[Miv4 beinj; equivolent to thai of au «xptv»s 
kioQOiolivc with '.feet driving wheeht. traveliiiig 4b miles par lMNir« 
This is pre^uniod to be the only iintance uf dir««t appliiatioB of m 
BtemiMiDfiiiij to drive a roiiimMaill in this oounirjr ; ila advaatmeat 
nad<n- the GinjamstaiMea. «r« obvioiMk and may h« leadiiy apprcdaiod 
oil exaniinaiion. 

Ono horiioiit il v:\'s.:u'. ?, U c: -iioke. 12 in. diamei< r, ri;;i-;in r ;iIj.mjI 
10 reviiluttoiiH, luus iw^ iiaiuinerj^. 'J'he-»e liainnter't wetyti . ri 'tio 
lbs., atid are driven cnlircly by b: llB. One iipriKht m^iiu-, .i lr< l iiy 
!)-iiich eylmdvr, uiaLitii; ubont is revoluiiuu&, diiveii llie blower fur 
the boating furiMCesi and on.- l ^ hy l>» liMch ewgiae, uuUiiqg Sft to 
90 revolutHHH, drives tbn wachincry of iite t«th»>ri>OBi bi the amaller 
wins of Uie Iniilding. The bwiiera beinj; at) in connatdoiii and iho 
lieavier dppartmenUi of the work b«inj' rarelv in opention «)l nl the 
(Mitue lime, tend* in »oiiic measure lo e<(uahze the con.sutnption of 
Htealii ; Vel xo variable is Ihe load nccen^rily thrown upon the en- 
gine*, ilut ilie pre^ure ii xoiiieliinei ,ii-rioii»iy rolnced in a »h<irt 
bjiace of time. Tiie faeilitie» for increasing the iiiiantity r.f iitejuii 
{{<9UerBt«4 We BO biinple, however, thai addiiioiial hoileri will doubt- 
iew bo employed in connevtion with Ihe reuiainiiij; furiuices, in pro- 
f«r«nee lo cundenaing, working exprnuavely, or own ciolhtug liie 
boltem or vipen 

The colli uaed ]a of oonrse principally bilumlneiu. The heatnig 

furtuaei u^e the s.<inie, mixed with anthracite, wiihotit itcriously aK 
iVetnij; llic xlejui-^ieneratiiiir 'iiuilities of the flame. It l«, nevcrtho 
le<*. pretty j;enerdly conceded, tluU those boilers coii'ii ,i \, ilh 
the puddlin-; fiiriiaies are MriLsihly Ihe mo.sl ellieicnt, iitc; -..ujii 
of w;isl<' lie;it from funiaeeu under different circunisitaiiccs and with 
dill'ervnt fneliciiijhl l)e worthy of tcsiinjf on a large scale by a xcrics 
of Imi^'-eonlinucd and cireful observatioaa, Uie enliru absence of coat 
either fur fuel or liremcn in oblaininf Mme fion tUaaoOlOe oflhl^ 
in^ a most iiivilin^; held for vntcrpriMin iMs direcllvn. 

I'rotoiiiei^ ewtiiig ilie improVementM tvliieh .Mr. Winsluw has iif 
Iroduced in the variou.'i de|urliueiil:t of his liu«ine!<^i »land« the ma- 
chine for compressing the balls from the puddlinj; furn.tces alncidy 
alluded to as Ihe i'ateni >>quccZer. Thi.s machine is illu>lrated in 
.\ppletonV Uit lirirury, vol. ii , (>. 4Lil, nnd in Ilyrne'ii I'laetieal .Metal 
Worker, pabliithed by H. C. Haird, |). iJ. The practie;4l advanta{>es 
of this iniiehine ure briefly ftuiuuioi up by alliriniii^ lluil one mne4iine 
will do all the shinirlin;^ for '2:} puddling l'urnacv<( with but u trillu of 
cjipeiuwi fur ulletidauou. Utile or no expense for repairs, a amall con- 
atuaption of powai^M waata of iron, and intniiw oat tlie bloom* 
very hot it very imieh fteiiflatea the rollbig. This |neaer*aiion of 
the heat, coapiod with the fact Ihat ihv bloom is very thoroughly 
upset while aodergoing it* rapid w]ueei:iiig. i* eoutidc'rcd by many 
to sensibly improve the ijuali'.y of the iron. The car axles from 
thiseslablisfinieiiU r.):ide from churcoai iron several liinen worked over, 
and liiully iiie!oS''d in scrap, are sinuotlily fiiiii,lietl under a .slrrJitll 
I '.1 ill I 111.. I. I 'il- h I i.imer, every .~\le heili;,' earetully e\aiuiiied and 
niarkeil with the maker's name, or rejccled if in the least digie« 

imperfect. 

we «annot well concitide tiiis tdielcb without alladiog to the es> 

So pteiMOleii bjr ihe pcoprieten of tliet* worke io nbillea lo 
ompilo]re«i» after the oajamitjrilf the IRtli Jmo. Th» mleof 
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10 ALLBN AND WELLS' C 

tlieir dwelling were imcnediatety RuopcndiMl, and employment wh 

oflvrt'd 10 all aa awlnUinti in ivbiiilding. In addition m tlii<i, (em- 
punury cnpijjcnienl fur many was procured abroad. so iIkU tin- sud li ;i 
ami unex}H"««Hj utoppas^p of wurku involving' \hp whul" »ri|ijii,rl nf 
bewti i-ll 411') Jlld « Inch llljiliT ill.' ll:-U,'ll i:ir','i;l;l-I;i:ii'i"t 

would be a moiit scrioun disaster, was in ttiia cit»c Hcurvi-I)' li'lu — U. 



Alton and Wella- Adjuat«lato Ont^ 

Tan imfrnvMiknl is valve gecring for pnppel wlm, Invmied by 
Horatio Allan mai 0* 6. Walla, of iba Novelty Iron WorlfA, is the 

simplificatliHi af Ihe amnfemnit of valve g«ering pnienicd by Horaiiu 
Allen in 1B49, and the inuoductiun of a new and excaedinfly iaifaai- 
0U8 method of worbinj; tlie loose toes, the invention of Mr. Wella, In 
iho i'orm piitrtitml in IHAif, tlio cul-oS* Itan hern in nso on buard tli*> 
NurlhtriRt. Citerokc*, Tennpssw, Kranklin. li«rinanii, HuinboUtl, 
Oregon, Califarnil^ Alabama, Florida, Ai]ii:iiii:. Arctic.nnd nihcr ocean 
sieamcr*, 10 the entire nalisfaclion of all jiatuc* iiiterc.nwl. In tlio 
hirrn |irt".>'ntcd, it is in use n;i iIk? ferry-boats Cnlilornm, Martha, 
Kliumpisliui), City of Williamsbu^h, and ocaau alcauier State of 
Georgia, and h 
the mechanical u i)rl<J. 

Fig^ 1. 2, 3. nnd -4, aro viewK of the improvement, a a are tlie 
siilc pipe* placed in the iisiual posilionK; b i<f the rock ahaft, placed 
to the same plane with the valve-rods, and worked by an ordinary 
excentric attached to the pin y; cd arc tlto atoam vnlvo-mds; ej 
are the exbauat valve-rods ; o' o" are the exbauxt valve-toes wluch, 
ihrough the lifters i k, operate the exhaiiat valvea in the bhhI «mj ; 
fjl are loose toes supported on the rock shaA, woi whieh «pent« iIm 
oieaiii valve* thraufh the liOara gk; tT W m mk |iamaiMiitiy ■!• 
taelMd totha nek ahoik, and catitea the mlicn mf, wMeh nllen will 
of aiMim tam iha aaao Ballon a» tha rack shaft. 

In Fig. S «ill be aan two caned piece* or faih qq', cuoneiMd lo 
iIm omor anda c( the laaao toaa bf plaa, on wfakh liMy ata ftaa to 
vibniak Uhe bwar anda of Ihe palla net at tfaa coaimcmenMnt of 
their upwavl igadan againai ihe nllen xa/, a« aboarn in the pall 9', 
Ki|;. 3 ; bat the amftco b)r wbieli it reata against the roller j;', is an 
inclined oikc, and unleaa kc'pt from sliding in towards th? rock sbalt, 
the toe j>' would not bo raised when motion was piven to the ann <>"'. 

'J'i> [iriu id- I'nr ilii' (■•. ii'.r.'l nl >1ti< pal]»,tbcr>.' ^ ^ I'l'ictvl |.;»>^i- ' ii tli-' rock 
»tiali Ihd a,-m ^, cirriaa the two roller..! tc u>' by itit«ii)» of the 

right and left h.i.ni i- ■rc'.v j; this arm has a motion nearly coinci«lem 
with that of t]ii> pi/([(Mi, i-ammnnicali>d by Rtiitsblp mpsns through 
tlio pin Tlv.' puMiidii ,1 ih.L' rullrr^ u' ^ci-li il.at at tho 

begintiin^r "'■ il'-' ..iruki', w\v\\ ih ■ iiicliiK'4 fi»ti ol llia pall 1/ reata 
against tin- rn iv r r , tli<- iippt r - irfuce of the pall will rest aj^ninst 
the roller w', and as long as inc rxtllcr ir' is in contact wilb ilie 
appor surface uf (he pall, tho pall must have tlie sanio moUoa aalhe 
arm a ". Tha npper aurbee of tbe pall ia rireuhur, and in iia aittnme 
outward poaition, dm oantia of lie cirailer aiirbM b the eenin of tha 
rock sJiaA. 

Tbe parte described bving adjusted as reprcaenled in Pig. 3, and 
pat in motion, the arm tT eurjing ihe lotler k ariJl cany up ike pall 
and net tlie toe f', end thaa, bjr amna of tko lifter kand Ihe aiemd; 
ndw Ihe alaam vaivs natinff on it. Tha piU f* amald continue to 
laaatM Ma natfaiB ftaat tho nllarai'Ba loof aa tbe nllcr w kocps it 
to ita^'iaiitnawoalwBid paailkM} bat aa aaoa aa the roller iCIn lie 
UMtlondoanwaid, paaaea lha kiwar and of die palt f'.tke tower and 
aflka pall wili allde in loweida the nek abaft, and will soon be only 
hald by Ike ratter and aa tho awUon of thia roller ia downward, 
the pall will no longer be raised, bat wil) ba towand with wftrtanwr 
velocity tbe roller may iiave. 

Tho point a; ivlnch iIji- pull will Lio di-.rng^^'r:l from the upward 
oelion of ll>e rolkr j ,wUl depeud oa the poiiiinti nf the roU<>r «'". 
'I'hi.. -•idju-irni'nl of tho two rollers irw' forms the ;idjii?iiibli- I' tiUiI'.' n! 
tbe cni-o£^ and ia oflTecied by placing each roUer on an arm t f, which 
•MaomMMadwitkihaBnnrby thaiigbt and left aenw; bytiirnlnt 
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the screw in one direciion lha anna aanyiaf lha Hdlan lew* will ba 
aepaiated, and by toning i» to iha other dinetian Ihey will ho bmight 
towaida each olhor, ibos nigttlating the dme whan the valve, deacaad- 
ing by Ike modan ofiha ann r, will anive at iu s«au 

To provide tbomMnecf working the en^ne by Itand, tiicrc is placed 
en lha rack shaft the piece m, whicli is fn^ lo move roBnd the rock 
ahaA; on this |iiece an- »lw>rt proj'-cling toes, one under each of the 
tillers of the valve atems, ahio a aiMkei fur the starling b@r. Thr pii i e 
m, when worki'd in one direction, «ill raise the uteani aiu'. •■xhiui',: 
for ilio up stroke, by mrans of the proji.-ciiiiiw n n on t'.'' lifi. r-, mui 
when workfd in the oilier dirrclion wdl raise them U't iliu <loMri 
stroke. 

This arr3(Iij^'.'ij;i-':it id tii-? rul-filVi'. rxceediitgly ajiiijilr iind <-(nriptict, 
yet perfectly adj i-ihj:.' to pur! 1,1 tlie stroke of the rniririf while 
in moiimi. It dii'prns** \\ r,h ih*' ordinary Ultin<.'-rcds, thus leaving 
inr rr re la in ifont of the t ii^' n-, ;um] all the parts being supported on 
itu' riirk shall are nn<irr the iinnMlate eye of the engineer. The aide 
pipes form the bearings for the nick slwift, by having a pipe caatlhioii^ 
Ibrai, which ie bond to the apprapriale aise^ 



Patent Caeaa.— Woodwortb m-<«i~j-— fa^o^jo 

Statt v«. Patum. SlotU va. ITiiMlbn. firibea va. SwMt^ WU- 
am va. AalMi.— JUKtou Jfar apaeU ti^iaelmm. 

Bifim Ilea. Jam K. Kaa% baldlBf CSnaltOvurt fcr Biatam nmiei 
at FtBU/Ivaiili. 

Tkesk were foor caaea to aifui^ b^^rd during the AjHfl Beadbw 
of ilm Conri. on bills and affioavila up<in application mr apeebd In- 

janctions. The i-oniplainaiits in the several bills were the a»siifiiLi's 
of the exclu>Tive right lo uw Ihe planing-iuaehine of William Wond- 
wortlr, f I r (lie extended term of the nuteiit, within the County of 

Phil.d.l|i:in, 

T'li- mfT.iiLS'inent couipljiined of in the first of Idr aUovv suits 
S .ijt I S I'l.iion, wnsi nllf^'iHi to consist in the Us* of a pl;iniii;». 
whi-el ol a nearly diak furiu, iJi<»litly inclined in its plane of revolu- 
tion ta tho pkino of the booiri to l>e openited upon. The phming- 
linhoa Wara ao placed in tlua witeel, that wlien ii revulvwl the edge 
of ikoea ludvies geiiemied the aadkco of an obtnaa een^ It wao 
mated by thecotnpluinant, th.it the board to be pbined waeeontrdled 
by im'juiiirR npon its snrfaee by means enuivnl«-nt lo Ihoce dciH-ritK-d 
in NVoodwortli's I'atenI ; that ibis ilcfundiinl thus employed s conibi. 
nation of pressure r<>lli'r.i with r«f il'ny kiiivus, subslitnti.illv the 
same lis dcM'riiK'd in tho WoodW' ilh I'lh- ii ]: u ; - I iriHcr aflt-god 
lli.il Ihe mitthinery employed by li.n linl.Mid.mt to umyue and smiovi; 
the l>o<ir<ls wits an inl'raclion nf nnothor claim of the oniin p. 'i 1 - 
This machint-ry consisted uf vlli|»liud luiws or plalus, |iluci d on ver- 
tical axlea in an imdined potiiion 10 aweh Olka, aO that lha MMlk of 
tkeae elliptical »awa or platea wooM dcacflbe the convex aarftea of A 
cylinder when the phitvs were rt-rolved. It waa fttrlher laid that 
the means of controlling the board, w hile under ike action of tke 
tongning and jfronviit_' « , U, »voro nnalogous to tho*e pali-nttd. 

Tlie (-'ourt dreliiii'd i'n jiri urgumcnt t'rom the defendant on the 
vnlidilv of thf \Vo'-;i1»m iI, I'alent iil this sta^'r, rrffrnni' ii. prrvinH-s 
tri:;^ ii.vii'^tii'iikur.^ in that (.'oiirt as hiiviiiL' <'.i r.'rniik-il iri il 
qiicxlion. The defundnnl denied that the inocliiiics uwd l<y tiiiii ii(- 
fringcd npon any claim of tbe complainant's p itrnt. lie a^Mcrted 
and read affidavit* lo establish lltc I'lwt, that the pUning-whet'l enu 
ployed by him was a simple disk, and dcaeribed ui lie ravolotion n 
idanc parallel w-ith the I'lice of the boud, and not Ihe aurfaee of m 
cone. He B.-ud that in his machine pressure to voiitrvil the bcoid 
WHS neither used, nor required to be used. Hi* tonj^iiing and grouviag 
tools, he Insixlcd, were entirely unlike in form and piii i i)>!i> of opera- 
tion to tlic cutters of Woiidworlh. Jlany ..»(lidavii< < 1 ;■. eontrndic- 
torv rlianicler Wfrw rcJul ou both iMdwi,BlMl fiwfessor Bynw «vuea> 

nm.rh'd priiiiy on i^half of tite dcfendaM, and Harvey WalaiB en 
bi'hali of the complainants. 

The Biaekinaa mad by Winalow and by Aibton. the defendania in 
the eacood and fimttk of tbe above anila,it was alleged by the eODt- 
pluinants, bore a atlll cloaer rewtiiblunce to those piilented by Wood, 
worth. It was contended that Ihe tonguing and grooving npiumtus 
in these machines was identical with timt uf Woodwortli, and that 
the planing-wbeels employed by the-ie defendanis were so placed us 
to deacilbe a more daariy perceptible cone ibau in i'atton'a machine. 

• Am IW jMani af «• f laoUla iaahaM^ 
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On behalf of these drrendanui, it wan admitted tluit the tonpfiiiiig and 
prooving tmtl* were similar to those of Woodworlh; but it wa.i in- 
iii.'itpd lim: i'uv )<i:inin^-whecl did not debcribe a cooical surfiicv, and 
tiint prMsun' « ts neither recjoired nor used h'IuIi> !h» }j->jird was 
hting I'lanrd. 

Two bill* iiad bt-en filed n|i;»ini<.t Snowdcn, hie <.ltli tni:4nt in t4te 
third suit<— <Mi« waa filed by J. P. Wilaon, aa a>wign«<> nt' Wood- 
worth patent, and the other by J. P. Wili«on, -m nwignw of the 
Banium pluning-macliine patent. It waR complained that Snovden 
inlrin{[ed on the Barnum patent, by u<iing lht> preciiw machine ile> 
scribed and patented by Barnum for planiuj;; niid that he intnnj^d 
on the Wood worth putriil by ii»in|; tJie snmu tOuU and combiiuilioii 
in lonifuin^ and grooving »•< were dfwriSM'd I'lcrpin Tin' l:irt<>r in. 
frinjjeinent was not dimif l liy tin' drS'iiila]:* Jnnr:,' '.li" :irL,iir:h nt, 
but it was contt»ndi>d tk.it tl.r il iLmiant had ac<)uired a right to u«o 
the Burniitii iinohnu . by Mrim i.t a license from Ikimum, the lorrocr 
owner of the patent, and subeeijueully it waa contended that he bod 
iieqnirtd iMa ngfa( Ite pvnhtuw of » atehinc from fijirnom. TIm 
conplaiiuntt denied that any valid Dtio wn 4M!(tuir«d by Snowden in 
either manner a« allej^ed. 

Daring the eonrse of the evidence, affidavitH stating that the coci' 
pLuinants had be«n unable tu obtain oceesa to examine the respective 
ilefundanla' machines were read, and application wilb made to the 
Court for sfi onjcr uf tnxp*c?l'm. Wheretipon the fullmvini' ordrr 
Was tnadr : 

"That the ri!>|.i-i't,..' «!ef«ii(dsiiit»i do jiormil »n jn»peclion and 
tlwroagh esamin aiim liy Harvey Waters, on behalf of the romplain- 
ante in the abuvu c^-^i, of the planing, tenoning, and grooving ma> 
cliinrs in controversy, in each case rafeatwly, ead Uut the said 
•Xpert be permitted to iHinff any specynann of IM work done by tin 
aaid lUMlilJMtt; nnd that tEe Mid macMnM ahnll bo worked fay the 
Mmnta of the rctpeetiw defendnato as the aaid Harvey Watam may 
rwinent," 

Mr. Water* afterwards waa examined in Court as :ui .'.vi.i ri, ai il 
exhibited specimen^! nt' Hrarils pl.ined at the several iii.'n'tiim In 
the course of Itiv trinl, a v. rv iiifi rii'niH working modvl d :i |i;;u.in"- 
mnchino was introduc4.'d iutu Court by tlie lasUnamed cxiwrt. lu 
eKivnttnl feature Wna a Woodworth planing cylinder, so constructed 
and arninged tltiil wliile llie operation of pbining w«i< going on, tliis 
cylinder cu«ild be altered to a cone or to a disk, and vieo veraa. 

The four cases were argued at the same time. Mr. Oaaiplieli, 
Vr. Keller, and Mr. Harding appeared for all the complainant^ and 
Mr. Cnrler appeared for all the defendants. Mr. Hnnfaeli alao ap- 
peared fr>r Pullon, and Mr. Taylor for \Vtii«l«w. 

Th': ( oriri, lijuiiig lukon lime to cisii^ii!. r, tjclivcred the following 
opiaiou on the iS*h «f Utat, (pratitiiig iitjuuclions in all the vaaes 
•apngwdfbr. 

ormto!!. , 

The effort to amooth boards and reduce litem to a tiuiform th'tek- 
mm by tin Mtauy action of cuttvr bnlvwael in Iba fiwa of « dhdc, 
and niiile to revolve in the plane of the Iniendad anTlhec^ It of an- 

aiantdalo. But from the lime of Bramah, half a century ago, until 
now, It haa never lict'ii nuceeAsful. 

If it w<>ri' pr:,L-tiv iiMf to rowtriipt a nmi'hine. mathema'.k'.'i'ly .'n-- 
curate in .lil Jtt* party, flin.l i t iiitk\iLi[L niiit-jnn'. ho .ts tu pr»'\,'jjf. .'■.]i 
po«i'«ihl© vibraliui^ : .-^inl il', lu.'si^lim tttt.' wi.ml ii» W' fip*'r:if4'<l r^uld 
III' lirnt deprived of \'f c^^i-lirity, i:irn i-;n'li .,'iiM.'r us it jiii-.'y.'d on 
i:s way, reinovin» a certaiti portion of the board, would leave the 
aorfiu'c ni»oluiely rini^ltod behind il— and tbo other entlera and tho 
■amo «utler returning in its rwololion, all followini; in ahaolntely 
the aame plane with the firht, would pas.<« over the hnishrtl vurf.joc 
aeilher abrading it norcompre^ung il, yet in contact with i'. 

Bat these cu»dition<i involve mechanical imposifibililics. The 
•Irungest engine llutt crcr came from the sliopx, vibrates .<«ensibly 
when it encountor* an intermitting rc>'i»t.-r.( r-, and thert- Lh no mu-U 
iliiii'^t n't a tion-el.i»tic. The practical con»>"|iiiTii-i- i>, tlm; tin- ciiltLr'i 
jitti t tiii!-hir>i» their worit, still rontinuip"; tu levulve over the smooth. 
I'll "[irf .ii , wili ■.oiiu'iiiiii 'A i r ii;ip<'il il for the instant below the 
plane of their normal action ; and, on the other liiind, the iHMrd twir- 
llally rimapnimril wbaa mder Ibe actios of each eniter in aneewMoa. 
tiM ilabiit *C*'" loitnadialely aftt^wards by It* own etaatie fome, wOt 
pnaaota new surfaci- to hv nrit-d on Iiy thi^ r.fxt cntter — that aur- 
Ihee varying in height •wsirduii' to the v_x3i»g dtnaity and cimm- 
qnent vla'<ticiiy of the boanL Tliia •• iiiiiatoted inr the baekJath, 
an irregular trace made on Iho fahhod anriuo hf flw cnt HW thst 
cunliniie to paso oyer it. 

\\ 'jii i'V urtli WHS the first to propone n n-intdy fur thi*, by placing 
his cullers on the periphery of a rotating cylinder, while be preaenlcd 



the fjice of tho board in the tangfenl plane of their revolution. Ho 
thus pri Vi'rif»'d the cutters, while the board waa moving, from tradog 
its ^■'LHh<l -ime, and gavo lUo Hip and lift cut which han been 00 
often n«cot'inzed aa the characteristic of hU patented machine. 

Il is obvious that to nviku ihiH rut, it Ik not necessary to place the 
cutters on a true cylinder. A cone, or even a dialii'd wheel, scarcely 
devbting in HMi^mncc from a true diidc, will prodiM-« the same 
offset, proTided the board ppproocbca and ieavea the euttcra lu tbo 
tangent plane of their rcvuluiion. I bad no diCaolly, IbofofoKi 
when the caaes of Plympton and XmiMT tud Mhom wwo bebn me, 
some years ago, ui holding tluit ■ OOM ordflM Whonl ao arranged, 
was oimply u meclmnical C4)ui*ahnt for the eyIlBdtr Of Woodworth ; 
and the niiidjj* then mmiv have, on more than one ocejwi'm since, 
H'iI' iv.'lI till' C.I' bol)i l.n' ;uili;t'< of this ("onrt, 

Strange to wiy, iit tlir< I' Ihc i.isei ii w 1>pf<>re iin', thf principal 

dispute has beun as to t'n- I'.'.i't, u l,. ;l,.jr 'Ij..' injclii'io u^v-i l»y the 
dulendunts is or in not a ditk, or, a» it haa been spoken of in tlio ar- 
gnmeot, a Biamah wheeL Nnaiennn wHnaaaei, aono of them highly 
re«])ee1able, have tcaliSed that H ia nothing elatn— and thai its cutteni 
move of counte in the same pbitie, and piiraliel with the lower fac« of 
the l>oard — in other words, timl the cutting disk coincides in iU) rev- 
olutions with the fini-Hlied surface. But it is as certain ns any truth 
in the philosophy of mechauics, that in this they aro mistaken — fur 
tlii- iii'ichinc in its ordinary working leave.t no bick-lash, and Iho 
i (i;-.rils that were parsed through it by the gentlt-nien who in- 

Kpvctcd it under the Court's order, show unrquivocal mark* of tho 
dip and lift cut. 

Neither witness nor couns«l luui expkincd Itow a di^k, which all 
deneribe to be like Bmnudi'a w1moI| and worked no Ma waa, can pra- 
dnea MMilts BO dlflbrant from hb; nor how it happona that the ra- 

snlts produced by il arc so precisely those which would b« prtMim-cd 
by cutters revolving on a lliltcned cone. On ihe contrary, all admit 
lltr.t lhi> iniu hine does vibrate, and that the boards which it commonly 
w..rki un .ir« damp, if not wet, arul of course e«.tily compro'-si-d 
■.indt-T the cnt1«in». It is to exact nifri- than n nT'if.ning I'jilh in 
tiiii]'.;ui ti -:iiiiiiriy. to assure us tluit -ui li :. iii;u nm: iiciin^ on snrh a • 
lutttciuil, will, in the hauda of the defendants, renounce the mechani- 
cal law which K haa baou oanDpHiying ovaiywbaiw alas far tin hat 
fiftv |ean». 

ft la true, that npon framtmng the diak with tha bcd-plata,ln oidei 
to teat their parallelism, the defendant'a witneiaea obanved n« davk 
ation from tlie dii»k form. But though this wer»? .so, yet in Ju»t sneh 
a disk Ihe culttis mtgiil. hf itrranged in such a manner as to dniwrilw 
a cone when revolving; ainl Mr, RiKyi.'s ciittrr* v, c-r lU't, .'iri'l prob- 
ably could not be tramiJiL'.l. ttci-il''-i uhii'li. iIil' ;i.\i-. i.l' \'-iv lii-k 
wa« s"> adjl!»lii'd at its uppr-r ir\1njiiuty,:i< tii^^i.i' il lU plc.i-Mrc llir uli- 
liijiii- iii't:iiii sv liii-h is .-i(lnpli,-il til <1m' ri'Milviiij,' rijiu', jitid m-'. tu rp- 
atore it again in a few minutes, with the disk parallel to tlic bcd- 

When we conrider that the oiaebhw wUla at nat ean have ita 

ehorocter thus easily modified, po as to (.nvc proof fur tho time uf the 
parallelism of its parts, if such pruul' l^i- deoiruble, and that while in 
motion, il defies all scrutiny, rruilsin/. i: may l>e, Nonie 30<M) timejt 
in a minute, and its tliree culter:> th( n lurt^ t' Hawing each other with 
.in intfrvr-l b'-twi-fn thpm of lull lIu' I.'>i.il'i p.irl nf awcond; and 
t;i;it an ulp;jjui:v in Ihc di>k. not f Actcdin^' the |-'|,lh uf in inch on 
ils eulliiig dkiuiut.jr, would l>f sulliL-itiil U» tbAiage lis t:tiective action J 
wo can apprehend u ;tlj'>ut di:Vii'ully thai the defendant's witness may 
haw (iillcB, very hoiH-stly, into error. But it is cnouj^ fur us tu 
know, that aeaotdiag to tfan fanm of Matter and moiiMt wUeh an 
the eoadenaMl eapwaiion of all iiodiaiiHial experience, tbo maiibinet 
as they dewribe it, cannot produce the eifecta, which we see that tha 
machine produces in fact The footprint on the sand indicates with 
less certainly Ihe form and prosn^tre of tbo fool that made lt| tbait* 
curved cut on tho face of ;i '.'m board piovaa a OmfMpaodiog OUmu 
ture in the |i«lh of the pr.tm ;.f luul. 

it is in vain I:. r« t'l.-r u-^ t'ur un cupl iij.itii.ri tu the abnormal inllu- 
encea of vibr.tiory ur wini-elosliu forces, without showing na what 
thoae inHuences arc, ami how ttiey resolve — they resolve for the limo 
a disk into a cone, or enable Ute mocfaioist to traco a regulated curvi> 
linear aufiaw by tbo netUinear movanant of a pbme. TUa k only 
toMaaaert the pundox In mofo gvnetal laaga^go, to prove tho «o» 
IroverUKl fact by rvfercnce to an unknown tMMKT- 

I must hold, therefore, that the planingHOaaUno of Messrti. PattOOi 
Afdltmi A \^'ill^lu^v. iinii .^«l>!oi! Sl Beer, are essentially the aamo 
with tin- phiii'iiy uppiiralu.', uf liii- \Vo.u1w..m tli |i;Hi'iit 

ThemacliKir •'nipl'.iV'. d liv ."ilr. I'altuii. ;i» it id said, invented 
by him, for cut"in^' lIu- lunijut' ami lt i- •.y-ul.iTi of as an ellipti- 
cal saw. Il consists of a revolving saw-plate of lozciigd ahape, aet 
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at Mich M obHquc nnglo lu to mnke nil the teeth nn it» periphery 
cqnUfBlMit from its sclion of niotkm. Id revolving, it de!>cribini, of 
eoutw, n cylinder, and its netinn in that of a nisp. It doi>» not di- 
viile (lie board as .1 saw doi-s ; hut pi rlnrms the ofhte of Woodworth's 
dui'k-hiU cutl.T, Mi:iii ',\ I !i[ [K'rfi'<:tly, and .T(i]Mironlly nt pri-iitt-r 
io«!, 'l'hi> only pointt ol' tiilV. rt'in-p nro, th;il what wmilil he llif one 
ciiltiM- of W'oiniwortli is, ill -Mr, pjltunV iD4iohiiu-, efTn'tivi-ly ditlded 
_into several, so us to form u neric^ <>f t'utiiiig dixit* or «>«'i», ihe teeth 
of which Ami* in »ureeK>ion th>> portions of the board to be 
inovod, iMtving tin cd{,'e« rough in consiequenee, inateod of ^vingf 
them the eoapintiKly unooib Biufuce of the Woodwurth mnehlne; 
aitd that while a bndcen cutter can be removed from the Woodworlli 
disk, and a now one Rub<iti(n1(-d, n tuoth broken from Mr. I'littmrH 
OBW destroys it Whatever, Uierefore, may be the Kupiwi^'d iiitiTi-st 
or novelty of the elliplii'.il icnv, il must in \t» aihiplalitm to llii., piir- 
tieuliir UM\ !"■ rr j-.-iWd iih i-mluKlvintr tlm prineijili'. iiiui ••oii^litutin?, 
but for it* inleriority, tliu mi-cluiDieiil f>}uivali!Ut of Woodworth's 
eutting.whetl. 

The ton^ing and gToovinsappanilus of tho Aahton and Window, 
and Aiiiton and Ben memfina^ urn eonfeiMdljp Ihoae of Woedp 
treHh'apmaaL 

The aame it trae of SiMwdeii^; and bit phntoMioeliiiie ie an 
cqtially diraet pinejr of the Burram poteat, now held bjr the turn- 

pbinnnt. 

I l::LVf u'il. y.i . [i.riiiin, tii'CDUed the qui-liuli uf llie viilidily or 
ti l.' i nt I 1 Wt.n iv, nrlir^ |i!vUMit. TIlPnehiiM- been cCleii bi-fiin- kI- 
ni<'«l nil the t ■.iiir'..< .if il . Ui'.ilfd State", u.* (<> Iniiki- thi-iii iii.-i]'|iro|ifi;ili> 
topikM for iiiterlofutury argument. There iiui»l in-iit mnnv Uuk or utin r 
anwd of cnntmwiirM to Mm eharaetcr of a patentee'H pmiwrty 
n hie invention; am now that twentv-three' yean have |.'ui>c by 
rfnee the Woodworth patent was tMUcd and passed into liiignliun, I 
an disposed lo reco^rnizc its parting claim to repo«e : snire senet- 
eentem, I therefore limited the diacusKion at its outlet to tlic oitigle 
quention of infrinjrvnient. 

I luivc one niori- n iiiark !■> iiiukc. it in pronipti'd l>v a review of 
tlie desiees enjpl"', nl 1.. tin-,' di liniiiiit'. ;iiid tli')-<e who imw v;iiiie 
before theiu in siinil;ir e'inirfn.'i~i,'>. I <';ir.n(it but tliink that the 
time hai eomo, when, in thii I'lHiriet, nt le.'i.<l, ll.e alteiiipl to mn>-k 
nn infrmi^emcnt of tiiis pahieular patent tihould be jdnioul regarded 
as a waste of injtvnuitjr. Il ia a Iruth of iaige aceeplalian, both in 
policy umi moralft, that it i» better in lh« long rtin to etrive fiatiently 
for a legal property of one'a own, tluin to per-ii^t in tr«*pemiing on 
tlie property of others. The invention wtdeh i> .s<'t forth in letteru 
palent btlongf to the inventor — ax rightfully a» the honso he has 
boilt or the cn.il he Wvars. It cannot detr.iet from the dipnity of 
his li^le, llial |lie Mdijecl of it i» of his uwn ereation, his thought 
cnneeivi-d iitid developed .mil tiinliire<l in the recews of his mind, 
that it haai eust lui man eliu; any thinr;, and axkn nothinj; in return 
for the contrihiitinn it make* to the general wealth and happincsn, 
but that aecutity of enjoyment, darine a limited period, which the 
laerecagace for all oUier profiHiy wnhoat linitMioN of line, and 
willioat aupulating a price. Il wonM be a repnaeb to tin jndieial 
qrelan, if an ownerahjp of tltiii aori eonld be violated profitably or 
trab iBponity. 

The eonpleinaafe couneel wili pramre Ihe draftof decrdai mden 
in the eveeni eaaee In aceordmoe wiUi thia epinhw. 
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Conihn«;ion. — flxysrcn.— Hydrogen.— Nitrogen.— Carbon. — Carbonic Acid 
Oaa — Corbonie Oxide — ComponttiTs heat ftaBTaiioaaflMl«<— ApnUattien 
of heat to produce Steun or fraporation^TlNmlM of Beat 

AiamiAere. — This important body which Kurronnda u*, and aniC 
nil^ Ihe oxygen, or life of our breath, be'.ide* ita other invaluable 

lea^ll^e^ is n niech.mie.Tl mixture of one-fifth prirt of oWL'eii nnd fnur- 
fifili jmrl:^ 'if iii:ri';.'eii. siiiii. ■limes calleil a/iiti'. TLi- Infer dihites 
tiiB furinur, ;iiid rendi-rs i) »idiipte<i tii thi- e'.n^iiliiliiiii cf iiiiui and the 
animal creation : .n.il Imt for this dilinii.n <.| ide (tvypen by the iiilr<>- 
gen, const ilu led us we arc, life would be un accelerated but ohort 

when 
I th«re> 
but tho 

poenliar neee of nilrogeo are only clearly undcnlood m indispcnm. 
dI« to vegetation. An ordinary iron famace ik eatiniated to re<|(iirc 
310 tons of air in 24 hoora, or as much aa 90,000 men. That it is 
till- ovyren \vli;< h eh.inces nr supports ordinary combustion mj be 
• Vr^n, ut~< „ ; i,.:.r.! ..,'j...iir. \v««i>. Lwha, aMtiM kadtaHamreal Ele- 

mnOArj Treallw an !^IH »aA l.«««MoOor.. 



gen, consiiiuieu us we arc, iiie nouia oe un accelerated but 
course, ainiler to the briliianea nblbited by a wax taper 
plonfed into a Jer'of oxygen on the lecture table. Oxvgen ia 1 
hue the principel enpportcr of both life and combustion ; bi 



ahnwn by eoreiing an ordtnaiy eandie with a bell j^lnm whose lower 
edj^ rests in water, to pnrvcnt a further xnpply of nir inside the gluaa. 
As the inclosed o.vycen is changied the name grows less and Ivaa 
until it is e\tin:,nii^hed, end tin eontente aie found to be nitroffiea 
.■ipiMn'niiy nualiered. hydfafoE and cBrboniB add, 100 cable i n d iita 

of air weijrh 31 grains.. 

Oxwen.— This ga« was diaeovund by Dr. Priestley iiv 1774, and is 
considered to be one of the fBOlt abtindanl budieo in nature, it is 
a pemnnenl colorteaa liawnircnt «• willwot 10011, and 1*11 thnea 
heavier thati air, and 100 eiibie inelwa w^gfc S4'tM gndne. It eoro- 
bines with many other bodies in a variety of ways, forming wr^ 
distinctive compounds. For ordinory combustinn and breathing it is 
supplied frnin the atniosphen', bnt fur the lecture-room it can be 
readily iditnined in .>eser:d ways, iine of which Is by heating the 
chlorate of potash, and collecling tlie gas wiven <.lT ni a bladder or 
j.ir. It' a taper with a single kpark of fire left i>ii Its u 1, ^ he placed 
in any jnr of oxvgen, il immediately bums forth with Hplcndor, and 
iron when introdeced is melted down in a ahoww of da) " 
Ijllatiams forming oxide of iron. 

Ordinary rust is aleo oxide of Iron formed from tho dow < 

(ion of atmospheric lemperatore, whilst the interne tempentan of 
carbon and pure oxygen produce rapid combustion, and Ihe smith'a 
for^e is oidy another degree of the saijie procees. Phnsphorus iiw 
troilui-eii ntnonjisl oxy;;en prm.l'.Krs a v.diime of paiiifiillv brilliant 
light foritiiiiL,' phci»phiirie aeid. 

The nx\-hyiir.>L'eii liijlil. as iinciiled by Mr. (inrney, improvwl by 
Mr. ih i-, liy. ti I xiiihilid by Mr. Abraham of Liverpo<d in the 
tircat Hxiiibition, consists in bringing equivalent quantities of oxvgen 
and hydrogen faaea^ into a burner and igniting them, when they 
CTolve vivid comhuation and intense heat, melting all common metaui 
with great ease. Lime, however, resiat.s its fusive power, hdt ovolvea 
the most brilliant light then known, which is employed in'tin PM/- 
technic hiHtitution for their inirmscopic viewh. itecently, however, a 
still roo»ie luminous lii;ht \* produced by the action of electricity on 
two pieces of charcoal, ami M l.e».el and Co. exhibit one of great 
illi:iiiiii. :inL' !>..ner at tlu- I', l.n-e, wlox-e liirht when triwl liv 

I'm- iiri^ni '■Iiou., [In- >.ul:ir sp.-ilriiiii rj\i iif Ihe lifjlit of the sun, viz., 
red, omti;;c, yelhiw, green. I'Inr. iiidi:.'>>, and violet. 

yUrwcn. — Thin body neitJier supports life nor eonihnstion. Il is 
lighter Inao air, has no taste or aneil, ii^ little ah-,i>rlM-d by water, and 
has no tUM npon Hne-tvater. fla sp«eitic gravity is -979 that of 
eur, or 100 cubic inches weigh 30-16 gTsiits. Although nitrogen hia 
some properties in common \\ith carbonic acid, one of the piodneta 
t f perfec t cnnibuslion. it hss also dissimilar onr^ besides bemf aa 
elenH'iil.iiy body, while carbonic acid is s compound of oxygen and 
earlion. Niirou'en is necessary to life, f'arbonie acid is poisonous. 
F'rotovide ot' nitropi n lonns the well-known laueiiint' gas, which 
producer such an exhilarnling Huw of spirits and muscular energy, 
by a few inhalation<i of it, and its specilio giavitJT ia IWI tliatof air, 
or 100 eubie inches = 47'37 mine. 

GMM^This is a finely-jvidcd yalvmlMit nliMni badv in to 
ordinary elate, forming tlio basis of moat flnia, and found n nanv 
difTerenl forms ; as it is obtained by varions proecMsrs — from on 
Umps. as binip.bl.-ick ; from coal, as coke ; and from wood, as eluir- 
cosl. It is the mineral |iartiel.-s of carbon in a state of rotnhustion 
which render dame luminous from either gas, oil. or eandles. Tal- 
low or wax candles are n compound of carbon, ox\ ;;i n. and '-ivdrooi-n. 
The diiinomd is pure carbon in .1 eryst.-illini- sl:L:r, p. •....•^sniL' tlia 
singuhir projirrly of rrllccling all the light whieh fjlls upon it ;it an 
angle of about 94^ whilst ariitii'ial gems only reflect half that llghu 
Hie diamond ia highly valued, and in much esteem as an article of 
draaa, or to adorn an imperial crowa Amonmt the many attnieiioBa 
of the National Exhibition, her eradooa lligea^'e tlueo epeetnem 
of pore carbon in the celebrated Koh-i^tMr and two other diamond*, 
are none of tlic least. 

To the general render the f.illowing particulars of the " Mountain 
of light," (Koh-i-noor I m iy |i --ess interest 

The Koh-i-notir has no ordinary history, h.iving fref|nenllv changeil 
owner*, i ilher l)y tlie f.irtures of war i r intrigue, and is now little 
tnoro than a third of its origiiuti ucigiit. being reduced by the unskiU 
flilnaae of Hottaneo BeiglieNka Venetian lapidary, from 800 to 379 
eanta. Its orlginel value waa eatimaled at 3 J millions; it is now 
estimated at on)y h df « million, for diamonds rapidly increaia in 
valne with si.'i It first received notice when belonging to Ihe Wo> 
gnl princes, aiol was obtained by Nadir Shsh when be plumiercd Delhi, 
to tlic extent, ii is s.iid, of 4il,0(Ki.On<)/. On his ossaHination it disap. 
peari-d I'or a linie, until .Mirned SIl-iI/s tin)e. and it pa»B<>d frf«m his 
sii.'. i --.or. Shah Soojni), 10 Itiriji et .'<ii:i^;li 00 lo «e death itreciained 
St Lahore until it was Lnkcn by the Hrilish during ibc last Sikh war. 
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IS6«.] SIBAM AND LOCOUOTIOK. IS 

and l» now ffxliiLi!i d in fir. .U Britain's Industrial Palace. It i< not air i^i nnly flmiltcd il.i (rc-^r.iic, mil ;i;'u r pvtsiny tlirougli llic 

now tlic l^raiMt di:iniftnd knoWn, altlioujjh originally il was so, a« tiru, ia cunacuarutly uiidlkti lu lutjilit LMin-tuitu- lh<> iivdro^f n gu-t 

thftt of tiM l^jali «f Uattoii inlndk wci[p8 38Icant%arS«aniM» cralnd, whicli iiwv thus lULs^MtlT a« lu'iit htni, :ind whai ponion may 

troy. A few «i]iar ccMbmtcd plrtM of cf]MnlKud cariion nte, the b* «Da>iiined «rill KaR«l> balaiicv Uie hcni iiiiva-iarv to it<> prodac- 

Binpre»9 of RuH>.ia'is wri^in^ 193 «iimL«, and valued at <)n,000/., tlir tiun. 

Emperor of AiixtriaV weighing 139 i-arat«s valued at Iuo.injoj'., and Il^al from CaiiAlMiaiL'—Tim is virimuiy ewimnted by ilt&fnaH 

tba Orleans or I'iU dlaiunnJ, weighing 13(i oamLs ami valued at aalhoriiiM, DmpNtI givw tha MkMWiaK vaJUM vn Ibn. of WHar 

HH.WOl. raiiMrf ISO* liy 1 Ik ofCMb f<Ml. 

Such nn> the values of small pieces of carbon, found in the L^itfuMrr 

aii.mo5d, bill n.;rin>iically, for nalio;..l -.^ , :.IiU. they will not Wjirun rt^3i^u,av> 

in«t:int'» comparison with tlial form of carbon wliK h con«j>oso» frciiu Hydrii;r»Mi nnt . . , , . 23(>'4 

GO to 90 per cent, of coiiI». Tin- form** 1« an abHorhcr of w. alth ^ 90 10 » 

othenvlso exia'-Uig ; llic latter is a prtjducci' of WeaWi throu|{hout htiiT M 

ihc world. Mid in (Ua Monlry fonm tb* hwda of our jiowor and I nn- chnrcoal n 

l»roh'r(M»s Without wlwli Uw <>yalnl Palace had not been called Into y, '' . 

viWtctm. AlflTl |- C7iS 

(.'arlwDalaomiileBirith imn to form Hlcrl, nud with hydrn^'H to ni 1' i j ,. 

f rin the common street c.illiil carbimrtifd hydro<»eii ga^. .An- UuUfil wood " 36 

.' li -1- (ell UK that the dininoivd and its< convflrse, lainp-iilaek, aro both Process of CombuiSion in a Furnace. — For rai^inu xleam, Ihs proce« 

ptiri' l irlmn: sjhI «!h'iri"'i il imd rnlic are other well-known form* of of conibuMion conM«>t* in evolving and complctelv roii!<nming tha 

cjirli' 11, iilit.iiiii ,i In Ijiiruii l; ;Ii :ii n a partial Hupply of air or combimiblo ••Icmcuv^ i I i ilier coal, coke, or oth'-r fuel employed, to 

oxigK-H, CujU ar« a coropouiwi of carbon, hydroj^en, niirogi.-ii, aud pruduce boat, which iimy be divided into four difleivnt alages o( tho 

oxygen. Carbon is considered as the next, iiiodI »bandAnt body bl pocCM : 

nature to axyi{en. In the furtmce the carbon of (lie fu«l uniteo with Ftnt ua^o. — Apulicouon of existing heal to evolve ihti coiyaituonl 

tbo oxyiren of the air to prodnco boat If the auppiy of air » con |uaa of tho faal. In oooU <Jii» it principally otibsictted bydragcn. 

lertly re);ulatcd thero will b« |icfftet combwation pivdarinff oorbonie Bocond part. — Apptlcalion or employmoal of enalilig JmM Io aepv 

acid, but If Uir mipply of air Ihi deficiant, combustion wilt be imper- tale (Ik- carbon from tho hydrogen. 

iiKt, and carbonic oxide produced. Third ptin. — F«rtli*r eiiiployifreni of exiMing beat 10 incHOae tho 

Cttriioitk Acid (Sas. — AVhen uir imkhps throuifh a fip', tbi<( gn* ii temperature of the two «••. nl , . ci.mhii-iil:lf><, rarbiui and hydr«>gpn, 

fnnned bv the comhu!(lion of Iti purls of oxygen and C j iti:- nT carbon. nnlil ihey reach the heat :n 1 1 -ivnrv r lombinaiion with ih*? o.\ygen 

ll» sp«x-ilir jmvily is !-M3 that of uir, and it forni* 4t per ecni. of of iJie air. If ihiK heat is luit oblaim iJ, t m cal union doi's n»l lake 

liim- Il i-. fit il In 111.- .i> < jcinpliliiMl in the black hi.lii of Caleutla, place, and combusliou in imperfect. 

wlit?u abuui i-i'j men dicil il) oitu oight by breathing llie loine air Fourth and la»l part. — Tbe union of the oxygen of lh<> air with the 

again and again until tbo oxygw i» it had betome thi-< ga-<. It aliio cwtHM «ad l^ydnigM of yn liimee in ibnr pro(ier M|aivalenis, when 

extinguUluM tirv, a» haa bMn ao ably BboWH Ihis year by .Mr. Gurney, inlMNO heat t> fenmlad by tfao exebango of the cleclriral hnt in 

fordlV It iato the burning Saucllie conl^faM, auiil puliiiig out a tire cachi and light il aho |^«iea off from ibe ivniied carbon. Sir H. Duvj 

of aliont 9S aeiM area and 30 year* diimtlun. ealiiaalpd Ihm heat aS gicatcr llian tho wbila^eat of m^taU. 

Caihonie Oxide. — Thin is a colorleiia, tnnwiarent, conil>u«tibla In the tirst three alages of eofflbaalioil haat ia afaaorbed by iha f<M>l. 

gaa, which burn!) with a pah^ blur flanic, an may be .->i-rn at time* on and only in the la^tt stage of tbo pnOOMS la thai abaOriNloa lt|ll * e«d 

openii'.^ 11 Iwoinotive lire-box door. Ita presence in a furiiao- in with gretitly iiirrrn«»(! fffwts. 

e'. i.i. iH'i- 111' iinjierfccl combuntion, from a deficient Mij'ply nl' :>.i-. a« When IJie irlirn^icnl uiorn, i:^!' hp;ii .ir.> tni nuiii-d m iln-ir- [i-njx.r 

it iiiUtcat^i) tluit only 8 paria of oxygen iiistaad of 16 parts have equivalenla, ih^-u (4irU>i)ic oxide, caTturr .u-il Ir, i:m^'i'ii, .uxl inlit r o <iii; 

united with 6 parts of eorhois laqainiv *■ undl Uiota to prodow baallble gBa«.'« estcapo invisibly, with u <- ^rn .^i'M'.itiiii; W^.t li .-a h um 

eonpletc eombii.<tion. ' the foal. When tJie propcsr uuion lakca piac4>, titcn only ^tcniii, cnr- 

l j|id r ^gai i— H ydrogen is thoaoona of all oomnen lIaine,ahboQ^ baoie a^ and aiiniipn ceoapo, wUch, beinf iha pradocis of pt 1 1 . 1 : 

It eitinguiafaoa a light plunged into Il.b«t indolaifao take* fin lta«f canboaika, an all OKanlbMliUOk *od aiao iaca|iiibla «( aupporitng 

and burns at Ihc < >>t' iho Vaaaelt wmilar to its inituing fnim a CdlBbOMiOB. 

gasbanier.wh. il il L iinViiie* with the oxygen of the air and give* Th> friucipil pTOJocta, thmfwn^ of peifact aartmlioil awt 

out a biilliant llamo, but doe« not enter into Uie tube or burner where Blaaill, lavMUo ai 

the air in not in ronioct to supply the neer»M,'<ly oxygen. Olttanie tCidt iBVitttdO and 1 

(1 i-i the li ''it<-'i! kno'vn H«dv in tulore, Hi-iii'_' 16 limes lighter, for j . »i « t 

e,| V :„;•.. ifan ovv.-... "and U |. t.mmiu.i.i, vet combustible Tte jirodMU rf Impwfeci combuMion are: 

gas. ^iviu^' ..ill uiutl. iu..!. it «aH diseovere<i i»y Cavendish in n«<3, CaAowe oxide, InvimUe but coinbuwiblc. 

and being Ul time* lighter than air, il i-> employed in halloon^i. In Smoke, porily mvistble ami partly ineombusuW.'. 

our gaa «»iad)tidiu)enLii >( U nuw distilled from coal in Urgu quan* Steam ia formed from the hydrogen gaa given out br Ihc coals 

titl*a and conbiwsd with carhon for itkMiinaliag atiada, aho|ia, and omnMnitig with its e(|uivai«ini of oDcygen fmm ilie air, in tka Mib> of 

dwetHofJioaaea. Il la not Haelf liinoxloaa to Bfo, but doco not two rolttflMs of hydrogen to one ol oxygen, or by waighi aa ona u 

•HPpoR it, and when ecmibwiid with sulphur, it become* cxptosive, eight, a« already explained. 

ana too frM)OeatIy prodDces the most lament;ible results in our coal Carbonic acid is fonocd from tbo carbon of the coals combining 

niinei. By poising a current of sU-am through a h.it iron tube |i«rlly willi iu equivalent of oiyfoa Ihun tin air, in tfao pRMMnthm of two 

filled with filings hydrogen ga« is given ol); and burns with a {nle rolumeaofonyfao tOOnafolllBa of oarbon,or by wa^hl,aa aiataen 

yellow flame. It also cnmbine* with oxvijen to form «ntPT .'ufopd. to mx. 

Ing to Watt's i-''.im|':,sri(jii III fi, it ':;iMiv. Ilul tl c h-cc-t ■ \|i-ir.in.Mili ( 'arbonic oxiil..-! is fornsri! frniii lli-"' <-^r!wiiiM- arnj lirsl [ircKiuced, 

of Payne aeom to indicate that water mav be decoui|iuwd iiy iiega- receiving another volume of carbon iii passing through the tire, 

ti«e afeetricity into hydrogen, and by positive electricity into oxygen ; which la»t volume of carbon ia unconsumed, and forins iho cooibnat- 

and by both polea being applied, boib bydrugcn nitd oxygen are ibie carbonic oxide, whllat carlmiic acid, kaviag had il* carbon coo* 

pfoduaad ftom tho water, aa ordinarily dcrompoaed. »ome<t, is inconbaalible. 

CaatMntfive Heal tf CorKm on/ /l|ptfriq;en.— Dotoni; eatimates i^mnke ts formed from ihe hydrogen and carbon which ha«o not 

that I Ibb of hydrogen will gtvo cut about 4'707 times a.-, much heat rfcoived their rpspeclivf^ equivalents <jf o.xygcn from the air, tud Ihoa 

aa I lb, of carbon. In ordinary eonbaation there is rarely found any pass olT uoconsnmed. The color of tho smolcc depends open tbo 

provision made to i ;Fci lu:illv con'inme tlu tryirni^.Tr. enilvn! in t'n- rurbon pBsMnff off i«i it» da-k p-tlviTiw;! «(alp, b>il th«> qiianiitv of 

furnace, so that it bin liccn nsu;il I ■ t.'ik.' ln' .;ii;iTitily rif inrbnji ir. iii-ni ciirri.'!! uAiiy i-i di'pi tkI' IH ii|Kin lb" i-itIkiji ulnric, bin n -..> 

anv eonls or roko a-. liiL' riiit' \ ''t' t)iL ir iu'-'il::iif eTH, IT li_\r;.'.i:.-,'n wy w thr mvislbtu biil ci'iiibiisiii.lr- L''isi't i ir.i^rn^rrn .n ti .■.irlx»ftic 

(.Mt cullio I'l 111.- rli>M-,'l',' rMiKi vi. or iKr i.i-'''^ nrr.vru.'ti In pjirllv iiMi.i ), m> ll;al wbiUt til*' I'^ inr llinv i:liiirilli' Lif uiii.iiir.l uf i-;irtlon in 

some what is evolved, the Llieor^ticai and practical duly of fuel would the tiinoke, it doea not indicate tiio amount ol beat li»t ; lience llto 

be propoftiooBlly iooatoaod. If • nnh of haat bo tah«n aa ilw qmiH ainalialeiia toeoamiiTn mar, aad doea nna»wmdty bwo mow btit in 

titywUchwonhlniaal Riorwatorl'Pah,,! ik.of aarboaiawwd tWa way tfaan ia loat mat thn wia l aiaiioii ofooala ia aialianaiy* 

aa c^aal lo 1190 angh nnlb^aiii 1 lb. of hydrofaa agnal to 4M70 eonne fanaeaa. 

luit^or 4^ to 1 of carbon. Id ordtoary eaal fitaa or onginaa iha laiidn lha dmiadik of Ihe carbon far tha oitygan adnUtad to tba 



Digitized by Google 



14 STEAM AND 

furnace, the hydro-^n ovolvml aUu rcqiiirpit itH (><)tiiv>lvnt, and could 
lliis b- fairly carru-d oul inilic l<icoinoiive furiiacc, iho oxy-liydri)gi>n 
lii.'lit U siilfli ivm evidcnte of lln^ intense heal which would bo ob- 
tiiiiM lI. llul wliern there ia no provi.iion for i\te proper supply of 
oxygon In tsiich ^tcs, ii is cvidoiit thai llic liydrogvD cvulvcd tniLst 
lunrly all pn^» off iinconiiumod. 

Tho "hydrogen rivjnin-^ une c<|aivalciil lo pnnloco ateain, and lha 
mrboB afl«Mh«r equivalent to praiHca carbonic acid. iUanif «ridi iInm 
twocqMinleiM* of fiKy<^. tha aireontninB righi cauivilRiMof nimigra 
(of po known mf in conibufiian), ilaii naaaing ibroajrli th« furnace, 
enmeqitenlly mjoiring ton lime'< a* draCD tit ibmv nr ■ giMOH in bo 
cotKuinfi). When Km ihin the pMpfir qimntiiy of air i» smpjilipj, 
hydnjj^eii, from it» grraler alTlnily lor oxygen iban carbon, will uAi' 
Up p<(iiiva!«"m for "•team. b«vinsr il>« (•jrl>'>n lo pass otT foril . 'in- 
rn!i(nisii'.'il, (M'Lmi.'ik' 'jm^Jt. A.i i'\r> -s nl iiir i -, l.i i '-v,' r, ii< inju- 
rious by itn ipiideiicy (o lower the lempcniluro of the etolved t""^ 
below tha imnt whitfe the chemical nnioo take* phice, and requirea to 
be Kanrded apiin»t In ihit well-armnged mmI well-managed llre>plsee. 

A pneiieal and fainilinr in.st.iiico of inpniect oiNnbiiBiion i^t exhlb- 
ilcd whan a lamp ttntoki-H, and the uneonaumed carbon i» deptHiied in 
" blacks" all round it. When tho evnlution of carbon i» Ipseciirtl by 
lowering the wick to meet the Mipply nf o.xy|^-n, tbs carbon \» all 
ron^iiDiud and the "im ki* cr-.ti^t. \\ bat take* place with a lamp 
ais > occur* in a fi rn u i-, >«> rhi- |intjKT .supply of air is a primary 
eoniiid^ra'imi. b rl: ns rcLrinis i|ii:i:iiiiy, anil it* mode of admiitsioo 
to a til;' ; liir -.JU^n :1m' ri'ftir'iriicat resulti*. 

lu locoroouvR iuriiace^t lor coke, the air is usually admiUcd Ihrougb 
tha l iw . g ta H S aaJbefaw kfaawnhwgh ■lldcll body nf nd-hot f«ai, 
the WJBM U «itber all akArbed er an dfterianud, tliM ii ia {niapiiblo 

«f eoaomini; wilh the hydrogen, which iIiuk |MMM dt UHeMWIHWd, 

and may be m ea^ioiiaOy olMt-rved ii) ifriiile at tlw lap of • kcomotiva 

chimney, when it obuiii-t it* c ijuivalcm of oxygan from (ho surrouml- 
jng atrausnh -re. Such ijrniiioii of cuuri« only lakoi place when (ho 
steam is shut off.aH its cuiMlon*!it"im sittiniU'^ nrccn'l" tln' btOow 
Ihi- temperature of cliemlcnl uiiu id. 

The Oronomical (p'lieratiuii n) itial (» liKrtlnro ;i (,iutf3.!i onlirely 
disiinci from the une made of thai heal aflerwardis ju»t aa the gene- 
raiioo of kt^m is an entirely difiorcot question fiutn iu employment 
iDwanginvp 

Cbnhmiikia may be porfcci, but ahnqiriMi of heal ly a beller ttKf 

he inferior, and can«eqiicntly emporation of water bears a low mlio t» 
iIhj fuel consumed. To arrange the conatruciion of a bofU-r with 

mp-rfiv ii'?-i.'rl>iiv;' mutomls i» tin' prinripli' n^rrxil ill I'j- onr 'n^sl Iwiler- 

'I'h? human biniy bui born fnr'iiiuMit.y compiiri^l to a furniiri?. mid 
Ihe proceiw of dig^tion tn cn:iibu^t:on, nnil ii j» ;i I'urn rt (lr«cn rr.inn. 
for oxygen in the active agt nt in both processes. In ptuciiig buiumiI 
food iu a red-hot platinum crucible, its carbon anltaa with o\yg«D to 
fonn cartnoic acid ; iia hydrogen with oxygen M form water ; ita ni- 
tngen rither eaeepea ftee, or unites with Bydragen to form amnwoia, 
leatinf baUnd enqr eone aalia partly aolem end partly inaolnUe in 

Now, is die liviof uioNl Ihuno (heee proeeaaea ere ia legvkr 

operatiorL 

The itMti is liuj tu' l, ''volviii^ c.irb;^n iind hvilr."^!;''!!. whu-h. c<'n:lii- 
ning viilh lln' <i\yj^n inhaled by trie ;ii:ics Irom tfir ivir, is biinii, ;inii 
th'' (.iriiiliii Is nf vmnbUKtion, Meant n:i-l carxinn: ik hI, nrf I'xii.ilivl Irntn 
tliR iungs. Aa in tbc cxpenineiil wiUt llici inciotied catutle-, so m the 
buoiaa bodft the ntoogen of the air appears to be inhaled and exhaled 
witbontainaiantalleimljoii. Hie nitrogen and aoluWe ininetnl portiofla 
of tlie mlpaaaoiraa aallaof amoMMNa in ibc urine, and the iosolnblo 
[lerliqiia or elinkm" of the food reoniiw, as in well known, ospecially 
lo lho«« saflcring from dy«pcp«ia, to lio as regalailjr cleared off as do 
the nwidiin from the firo-gralc. 

Sir H. l>-ivy f<>(ind that he required for respiration during 34 ho»r«. 
45,5U-l 1 iibii il l b. ■<, or 15,731 j^ins of oxyj^'ii, which prndumi 
.SI.fiMI 1 iiiii^ mkIk'-. iir 17,*?1I KTSitm of fjsrtninic neid, of which •18i3 

priiiii^ wiTi' , :.rl Siiui' i.v .^'i-ii ii n;il > iil'the Jilr, the voluuio 

of air inhuted would If i a d =: ■i'J7.S2U cubic iiicliea in 24 
iMMn. The aean Biin-nn issuing from the ienge of an wdinaiy- 
■m4 man ia about I3u gruin^ per hour. or ntlier more thmiTottDeea 
daily, bciddat what |iaaaea off by cutaneous perspiration. In a state 
of reiNMet howeVOTt Ssvaaer found llwl Ihe eiinsuinjitinn of oxygen 
was only that of a state of nciiuiy : lu-nre sleep is known to l>e 
"tired nature's sweel restorer," by its then allowing the human fur- 
nace a little rest ; (or it is A law, that r;ipid combustion ii tqimtly 
f;il:il to the iron and to the vil:tl furnace. 

The iiverage <)«uiiitity of air iohnkod at oiwe i>v n liun in about :iO 
cubic iiichea, and aa oiic-lifth of ii «0Rin Icana (he lunsa hi » poieoi^ 



LOCOMOTION (Jantwry, 

OUB 6tsto (cirbonie acid) it vitiates any cunfiocd »!m^ij>hi'rii unloia 
venlilation nieps ill lo prevent injurious coHsei|Uor.ri i muti' or Icoa 
rapM— ns Ihe siipiitv «>f iiir tmv h^- more or l«»s imjuTlV i i 

Till' .■miiri.-l Ii.m: ui .■i>riibii-l:.,ii 11 about 98' I'lib., sinl ii of 
course slow compared to an iron lurnace of 3479'* Fail. ; still both 
proeeaaea are eheQUcally alike, and pure nir is a* needful • anpply to 
the faanma liimica aa 'il ia an iiMliapeuwblo one to the locomotive 
famaca, 

- Thelbllewliiglahloof llieteaveralamofcoBihwitfeianlBaiiaBil 
other lieiaf afieetM nay be inetnieHvak 

TAin.li Na 1 . — nml if OomiitKiM ta the latiitg Pitrnaee. 
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Tiger . . 
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Cm . . 
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Ox . . 
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Hen 
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77 


Gooie 


78 
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73J 
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Drake 


7H 
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The temperature of the animal body appears to be regulated by 
its own internal combustion without returenco to the MirrontuKng 
iiieiiinin. For instance, man is fiiiin>l to |K»<sess ihe same beet 
der all climes and lenspenilitri"< M-]»p-.rtable by the !inms»i body. 

It is rstiinaled lli.il tin- bv .i _r[>i -t olT by Ihe !iiiii::iii binly i:i 34 
hours would raise 63 lbs. of wali-r Ironi llie freezing to liir bulling 
|K)int, yet the carbon thrown «lT from Ihe lungs is estimated as oiilr 
Ojoal tu heal ati^ Iba. of water, lliruugli the same rang,e. The dit 
fctenaa la eappeetd lo be4iM to Iho action of Ihe nwcleo sad th« 
ncree*. 

Appltfalim o/" Htal to imxluff Sleam nr Evaprntlinn. — TI>e compar- 
ative efleet of heat to produce steam in a boiler depends upon the 
ratio of the absorbing and transmitting power lo the velocity of the 
escaping products of combustion. For if the velocity be greater 
l!i;in tttf r>1v<!>r[ittrin jiikI trnrKinission of She ps»«tng beat lo the 
\Mitcr, tbi'ii ;biTi' ^wli In' II rurri's[">rnlitiL' l"ii "I' hr ii^ In the loco- 
oiuliic b,»ilcr wj'.li Ik rapjiilj t*wiping current only from ,\ to of 
the absorbing surface is by direct contact at ordinary speeds of the 
engine, and ilje remaii^er at right Miglt» lo the escaping cnnviit of 
heat. At high veloeities the aailiwo af Bontact will be loeieaaed to 
aboM J or whilst the velocity of die earaping gases will be alao 
Incrcjuted, over a decreased length of tubes. Tlierrfure ae the fnle« 
city is incrvfssvd the economy of fuel ia decreased, from the Itdlwa of 
the ii^mitb'n;' ;i(id transwilting power of the btiiler* to eonvev more 
lifiit ill U 11 •.iii'.i- to the water. 

Tbc cun irar.irive heal transmitted by conduction, riidbiiiur. und 
crinv> i;iKiri iiKiy h<- t>-lcd by iiitemately placing .'i I b.'rirMi:]! r,'r in 
contact with the (hune of a candle, next by its side, then over the 
top of Ihe Same, and tuning the tenperetnre at each of the thrae 
positioni!. Or if Ihe hand be eantionsly «nb«iituted where a ihci^ 
nionieter may not be coDfenient, the rr*pective diiferencea will be 
aensihly indicated, and give a clear idea of the heat loet by conTec- 
lion, when its velocity is considemblc, and the absorbing spiice 
limited. In this respect Hlcpbcnson's and England's long boilers 
h-ivp nn oviHiTit iidvrsiib-i;;!- mi/r iburifr Ii'MUts, svncrc the fii:\mi''fi'ri' of 
II I- IuIh" <i'i iiul "IV'T «r:i-:<>b' .:bilru<''iijii, t'nr ibc birt:.'il |ii>rii' n i f 
I'lwnrri'iitivv' bi':\ruii^^ ii:rl'.un ii (in t tr u.ir!*l nr r.ii-lial'ir)' JMi-ti<»ns, st 

i.ms^ \<-l*'i ilii'i, but »J>-t:.'i-;iiiiii,^ iii (lir iipi Ti'.iii- ot' \i']-K j:y extends 
tile ibimes tJirnugh the tiiiieB. The experiments made by Mr. G. 
8tepiieneon»«aii7nafji afOp alwwhiff tha eo«i|MKaliw ewtp o ia l l w 
lat^ between the Do-W and tabca of ad engute at Mat, aa J to 1. 
would scarcely' apply to an engine al very high speeds, since tlw ni* 
ativu conducting or radi^itlng «urfai-es are not unifonn, but vary wMl 
the vel«H.'ity of the engine and beating power of the tmL WiA a 
low velcH'ity these surnaeeniigfat besofe mMwoitif fhofianeaetcd 
unlv on the 

The eco:iiii.ii'-nl i'v.-|inr;)lion of water into -ti^ ;ii ib'ji.-nii tbcrc- 
forUflinil, upon jK-rfect cumbusliuii; and. wcundly, upon the absorb- 
ing and tHnuflniUillf power of the hoilFr. 
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Wkere tbeso powers are equal, the eSfeeU woulJ bo in lha ratio of 
thd sarfaces of conducted oiul rodUli J tic^t, but where aiieqoa) in 
this nitiu uf ihvir IrunamiUing powu: uniy. Carttful uiaiui^-iiicnl of 
Uie lire to prevent " aiflioica" burniog through in plaev^i, a diu' ri-' 
gard to thti uir-iidnuwiioii huuccb hviag aniform, and a steady rt^guliir 
supply of fuel, have conniclcrable vSl-ctii upon Iho wonomicul rohultd 
from any boiler. A t li':ir It rel lire, kept t'cd by rogiilar-si^vd pieces 
uf fuel, aod the fire-mte kept free front cliAk«n,aU eouUibuto to 
Moaoay, uA AmU to practiced. To aid the finam «r drim to 
ihdr dutiM^M w«n u for tlio h'mhet objeels of nMaidi, there ■hoald 
be in every locomotive boiler one giam piutc in the finwlimr, and one 
in the amokobox door, tliat both (he fire aiid Iho iitata uf the cKa|w 
iiig heat mis^ht be simti, withtiut ■ipcninj ci-h.'f ■rlonr. until i>Uiih was 
really neci-Hs-iry. Tti.' L-hilly ij&xi uf (-(I'-'i.iiii; tl.i' liri--i|iior in clieck- 
iag the (ir'Klm-Ii.m ul' f.[.j:ini is wi ll k:uiu n. ar.il iinjiil h»' ko I'lr 
avoitled wliiUl liin '.•vikt'.ltk'l-iI oyc wouM -uvm ii'''.irt v\ n iln-i c<ni\- 
buatiuu wan or wan not perfect, and iu;t accordingly. I'liere is iiu 
PmAmI dMieniqr mMagM,Ut botli in tliiei country and in .Vuter- 
IM it liH tieen done hf our iMMt esperiroeiii«M, and, of course, could 
In done in daily practice with good rei>atteL A feed iielf-acting feeder 
•f fuel ia desirable. 

Tkevnts uf Ileal. — However well known may be the cflecla of 
h<<at, or the it«n.tatioii it produce:) — whiUt cxliibiling it« c^^nlle docil- 
ity in -.tipphiivj the ninny warns of man, dc-»lruetivo powers in 
i.-iii.:l.]i;niiuiii^, .■\i>lM>ii.Li, cr LiitillLTy . its (jnti-nt. Hubliinily in the 
lliuiidt-'i-it^utiii ; ita awe-iii-'pinuu' li'iif m Ihi' lii';ivii>;;f sKhnii.ikt' ; !|» 
formidable ^and -ur when i^^^-.un/ Ifirii t.ir vIimhil- sjI, ty-v;nv,r, uf 
tiie peat KlobuJor builex on wliwh we live ; and the immenae magni- 
tude uf li« loraMW epentien ia JEtmli^ (to aiiell of tJiet boiler, M 
prtjviiig iu pomr end hiflveoee to emtieii— fti ml JietweMBieiM 
» BMtlcr ef dovlrt. far it» Hublilty md exlaoilv* rang* <f eeiion have 
M yet delteled definite analyaie. Thb ney e|i|ieer eingvler to thone 
wlio have only regarded heal aa a common-place ajrent, itinee it Li 
found ftlill determinable a( 480" below Fah. zero, whilst the aun 
and electricity utteat iln concentrateti vnerifiea Thia intenw heat 
»:id light are strikingly exeinjiUtiid in I'n- t-ri ut Exhibition, aa al- 
ready rrferred to. iluwevcr, a» correctly oboerved by a raceut ift- 
ve^ii^rator of its phenomena (llenijuith), " Every one kiiowt tto MH- 
aatiou of beat, though it may b« diliiciiit to deaeribti it" 

Tto fiiUowiiiff ia a brief outline of the pmaiHiif iheeriee «f He 
natnrs, foOowad by a few practlial remarks en tbem. 

There are Iwu thcoriet uf heat which inure parlicularlv cngaji^e 
Mtelltton, with a thinl, derived from tlic othero. The prevailing one 

that heat i* a fluid uf ho subtle a nature as to preclude an>' (tln^ t 
itiNcstigation of iia nature, which fluid M called caloric. 'Iiti' lu vi 
tlifdPV ia, that beat ia not tt material tia\4. hM U the pftVct of miiiinn. 
It- inteuaily regiiliiti'd Ky'.li.' ni (iiu'i.uiin nf'thv' utuiii.! in njulnui, 
'I'lie third Uieury in, (hut licnt is the niotiuu ui an elastic Uuid uiiiver- 
eelly diffused. 

Va/oriSe TVorjr qf /{eal. — Thia theory essaoMM tliat heat i« a mate- 
rial fluid ealiid calorie, whieh ie eoaiBraideaied from one body tn 
■aether by eeodtwrioa, rulieiiaa, end eeometien. 

TMe |]mO(7 is alMi accompanied bf (ha doctrine of hitent he»l, to 
•eeonnt for the heat conuiincd in aDyDodjrilOl measurable by the tlii-r- 
moraeter, aod thorofore ditBcuU tn analvse a» a jvrrtjMTiv nf a tn«l<-riiil 
body. 

Considering th(> pmm.tii'n.-i^ u liirlj tlif ilm-lrinn .A' Mi nl h'-'it h.vs 
(on£ borm? in rrf. r. nee [o u ia\A I)-' ncr c^-i^irv fo tally twpkuii u. 

Latent Ileal. — Latent or hidden heat is that heat which is not meaa- 
anUe by* thennamier. Vat aaMa|iiektlM teapttMunflfieaisM*, 
but it MMiBireB 140* of heat to eonvcn that lee tatto water e^aJn, 
which h called the blent beat of \v:it(<r, brrnuHa the 140° are not lodi- 
eaiad by the thermometer. 

At 412'^ naior !>;>icH in 1 1.13a off into ■toara.but it requires thc»atnp 
amount nf iu-ni to lx> c.iinnued nearly six times as long as rajsc l itn; 
wstcr 10 jrJ^ tn rnnvrrl it nil into Hi<»a!n, which i' thiw rallc<l its 
iHtt'til li''jtl Tiikni;^ Llif tf'uifH'nilurr r,r vv.irtT as tyl'^ h.-ivc 'JIJ^ — 
d;$-'=;it>U' ol hc«t added tn the water to raise il 10 liie bi<ili»^ pmiit, 
and 160X6^:^00° eaaally reckoned as 1000' for the Intent beat of 
■team ander the ureiMW! of the atmosfbera, but atriclly 066-7". 

Eegneielt fiNini»fieni at efaln earite of ezperinenU, from I up to 
atieeeahmM;, «ke KMl beet af Metrn iaemaae fion up to 
1330" Fahr.. while the difTtuod heat decreaaed fnn VU* 10 818°- The 
Kraitkliu Inatitute found the dilTused or latent baatofaleenef SIS* to 

21.^' ti'mppt^ttire from 996-3 to 1038 S''. 

M.lt 'ii '/'A nr;/ 0/ Ileal. — This theory Is, that iictil is nn ctT. ct 
nipa-uri'ii iiy tin- iiintion nf pnrlirW lmTin«r pnrriTin cntniuumcM'.i' ih.-it 
m<ilintl In nlfnT pet rll;- N'.-* nr \u c'tlitT It the lll^-ljon fjrfat.'r 

in one pan than in another pan of the same bcdy, ijie heat wiii be 



aneqnal, but with a tendeney to eqnaiize the (enpoimtare throajjliout 

(he iitasa. The power to bent would be as the temperature Jirecily 
and the number of particten in motion conjointly. By bringing a ther- 
inoiii*-ter in ccmtaft with a t«t!y, tin' ninti' tt svniiM '>:• rmnninii'rtiir.; 
In Ui'_' ;ii T'nJM ; un-l lltr' aliiii.inl n[ li)nl.n:i hn rt-^t] oil' in tljf >i .i.i- <_<\ 
paru iLt U-tual. -XI'Mii^ <ir ))urli. I.'^ i.f tnniu-^ irit:nn^r- lu.v.in;-' im ii 
other would unite, r-jriiiini^ 11 .nnallfir iiunibi'r of |«riu:ii:'> wjih i:i:<tv 
liiflU for each, but if lite luolioa iciiMied to neparate the atoms, the tern- 
ptraieie anmid deeiaaae with the decneeed mnnmiem. 
Whan water btMOue ice, the parlklea Mubine, and the i 




lemaine enitenver when t 
era 'divided with « leie lempentere for each, biitan 1 

temperature. 

There is, therefore, a growing disposition 10 regard tieat aa an ciTecl 
limiiiir Id light, heat, 8|)ace, or clectHcity, am! irat this ctTect arises 

Ifiiin mill. nil. 

Thetiru 1/ llrvit as a Fluid in iVu'iun. — '1 hi-i is roeiely a combina- 
tion of the leading leatures of the calorific and mniioo theories, evi- 
dently based on the idea so natural to all lioilc miods, that by some 
finite efenl Ito effiiet of haai might be aceen&pUahed. TUa thMur 
regaide heat aa a flgid in vibratory motion capable of (mdneing all 
the known rcMiilts or phenomena aticnding the evolution of ItCal. 

It diti'era from the motion theory by regarding Uie fluid an inaieria], 
but njrnr-i wit!! i' in nlf nth r [>nirii«> 3^ In tin' r-nect of motion indevi-U 
oi!iii,f ln--:n, Tlij rriu:irk-, th' r- l 'n-, on tin- itiotiou theory wUl apply 
10 iliis nil", i-M I'ptni;.' tlm mutr rmliiy ni' tin' ii^n-nt, which is the dith- 
cully re*inir.-ii in In' nn;inil — \\1i,.:I,it Iji iii i-. nr i^ not u iiijiWirial binly. 

Remarks on 'I'itcortts uf Hta:.—- I'u ziii ordinary observer (hero i< a 
difllenl^ tn nooneiliiig the doctrine of taunt iMBtintli tlwiinple 
hweof nat«i«,yet it ia no ordinary mutter to diflbr from ihenaniy 
able men who bavo suppurtitd this doctrine. A Conviction, liowever, 
that a» reganJx Meam it is untenable, leads to die fiiiluwinp; Mmarita, 
being subniiltcd with every deference to those who take an oppooitu 
view : 

Tb<> Hviml delinltion of" latent" is hidden, and tliat ttic heat in any 
i»>>ly sifiu li is !!■ I iiin;i«urablo by a thermometer is latent hint. Now 
It may b<3 "bscr^-cd that the iMsat-producing pr»|)eriic» of bodii's dillVr 
greatly, and are quite disitinct from their seU'iiUe beat 'I'lius stonrs 
from uie quarry nod coala from the mine, have little diiremnce of ilier* 
■HNnatiMi lieBt,bat on oanliniaiioa with oxygen (toir pover of Benen^ 
linf haal la very dlBbtenL If this property of bodlea avolvnif eitbor 
beat or other body ptxuliar to their atomic foniialiuii consMerud aa 
a latent or liidden power, it »l)ould follow by |<ariiy uf rca-Minlni; tfatt 
the flTv'ii nfsniinii, cr produced by ti r'nuo'i' .•irriimstnnees 
from uny ntl.rr l-f ly, wonM be the latent ■ r ..-l mi-Ii Ih^lIv. l-Vr 
rxiir.fu-, 11 jiinri' o! nrtilicry lirrd alm?^ 3 :i!irr'>«' strret, itioiiuceii a 
s:'iin<l «rcnni]vinii-ii Ijy 11 ri 'iii ii "I tin.' nir ^-n llii-'icnt to bn'SK the glnns 
In cioMtl windows, bui not in open ones, which leave a foantav fur 
that motion to exeit ita force on Mw ohr* iwriatiDf walU, Mloiitt 
eatcoladona are given tn inform na dial the iHniionioaa aonnda of nin« 
ideal in^tlruments are the etfectn of delinilc numbcnt ol vibrations in e 
second of time, that the range of these >ibraiionii fur vncul inusie era 
for a male voice from 384 to 12(j6, and for a female vi>ii'e from 1133 
to 3d4U ; tlint the hi^hnsl note in mu>ic (live octaves above the tiiiilille 
f" of till- ]!iiino> H diif (o81D-j vibrations in a second, th" nnvt 0 4(l9(i, 
tlip t'lirl (■ ■2ii\>*. iinJ so on to 16 vibrations, as th'- Ih.m note in 
muMc. Tile ai|jai|mes4 of the sound being duo to thi; iiumber of limes 
tho vibrations strike the air in a second. 

Now, if sound be the cQbct of muliuii, and the \ariatinn of sounds 
ntiille from the number, nomentHni» or ddicary of theae natioiMv 
keat may be equally the effi>rt of motion, and iin quantity dan to Ae 
Mime changes of that mntimi 3^ -,0 md. For the aitlmaiiiig tonea pn>> 
duccd by tho accompli.^lii J \u- iLnnner from a pianoforte, oinaii, or 
vin!in tirn ^itnlly htrjjfn or laietii, belbte bdngevoiwd by ibe iB|ifee> 
Hv.' i..iH;h of I'lr skiiiul artivt, ne ia the healini; power of fuel befoiie 

i^jnilir.ii i-ilU il fi.rili 

1[ s-ifiiiM. lliorfrViro, imir.- in iii'nrn!;iiii-o '.viiii rbf ■.iiiiTilf kvw- ft mtnr>, 
(o regard be£t and MjuniJ ab b>'ili iiliuiMitiuiu) edited tnrtli by motion, 
and amenable to the same general law. The p<i» er rei]oirc^ to nn>> 
duco the motion of sound, is fairly represented by (lie force of brat 
required to give n higher degroe of motion or lempentun, so ihat the 
power of much, or of meclunical agency in mn^d inainnieMa, bta 
ita eqaivalent in tlie quantity of heat requisite to prednge octiain 
elienfea of lenperatore in given bodies, and will be noaamed by the 
reHislanrs tn i^realer mntion of tlm fmrin; aljir !>ody. 

It H ii-inilly ii.l', .incoil ii> ri nroof uf :)■,.- fiiritt heat of steam that no 
in!i;illoiin; |i:-;il nri|virli-,l lo lli'' «icli r nii t-":o"'> ^t-s IciKIMTature bi'youd 
tinl iln.' In tho |irr-.-uro mi ii, ■'iirrm !■. u7iil-t tim.', liie heat added 
to boil it is required 10 make Uial v.aier into steam oi tho some teta* 
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pmtiiro n< it.'tolf. Tlii«, howpver, can racily b > «h'>«'n in 1>» n fnni 
CX»mjili> of lli<^ la .v < f ^lif^H^inll liy a very ■•impli' oxjwrimeni. 

lyft a gii*i vuil r.-ir. -t'nt a WMvr partly HIIinI with watpr, and 
plafi>d over ihe ttam^ oi a candle. Al Hr*! ibrrn i* no \-i»il>l(; circu- 
laiinn in the walcr, bul il w n h i'in-. n-i 1 c 1 1 :in •■ 1 ■ -hcmm! tnilil 
mrnall i^lobuio!) obwrvwl l<i tmm «l tin' Bodimi Inim «niiie of (be 
ii«iwcniJiii;; atom* of wwmr, ami ax mvin on fonnni dart oflTia an inog' 
nlar tiifzai; a»<-«nt uv ihe jturfarc. rMaiiiing their apbprical fom Tm 
cinnlMon iiirrNtM^a until ebiillilinn rnmineiiQM, ml lai^gwrtdid moM 
nrnierom globules are formod. crotuinii caeb Mhtn** pidM ID tMf 
aKi-nl to the lop, wlicre (hey cxpiiiid into ilfam n«-arly 1700 titne* 
more voluminous than the water inclnwni; ilio plobulp. 

Thp ijiittsiin'n tixm nri', wb-it nrc ttir^i' ^ffohuli"* ? and, why are they 
in .Hiii-li 1,1 rriiLi t'li- w.ii, r • T:!!' r. . !■, nliich n&turally 

ocean is, t i >t ^hi Nc ^Hohuie* ari> a«'<-iidin^ atotn<i of heat iii!>l.inlly 
csnght up l - irn iindcd by thoir equivalontfl of water, formiiifr »lr'un 
of a sp(<ct6c OTitvitv about 130U liue<« ligbtpr th.in Ihn waicr, and otbnut 
in tiniM Hlillcr 1^ tbo air fw ttiy oa Ut« »ntiT ; Iioho tiu-ir hur- 
ritd imgnliir tmuM fo dua to (iMTr l«m AiK-('ili<! {.'mviiy xtruc^'iin? 
■falmt Ihs Mellon of Ito ri)>i«tln!» uutir to tb«ir «-« A|w from con- 
fiuMMnL Th«M ligBif aorrnlii of thp littio ^ iobulft of <itoain bear 
Aomf nr»*>mbl;incp to Ih* path of Iho litrkod li)ihtiiin?d.irtinir throujfli 
th(- atraonplipre, and sinc-o tho friction of cimdonnin;; 6tiMin ii«uiii;j 
tlirou|;b Rnf.il* <iriHf p«t t* s'lrindjimlv proved l>y Artn>iln>ii:j'» l)ydr<>- 
flwlric luMiiT ill |ir.Mli:ii- v.i-i i|n s 111' .'K I tricily, !•« it i)iipin»ilile 

thui ihr frk-iis>ii I'i tl.i M' fflobuii-!! Uiroii<rh tlit5 water tiiiiy not 

nl>o ovolvr <'lH'lri<'ily .Arnwtrong** olet-trii- builcr nrlilicljlly dividra 
the euiidfiHing aicam la prodpise frieliun; boiling naturally dividca 
llw waiar. inio ila Moicalont atooi^ of acpaiBla aacaiM^ fntimaof % 
taut anowit of frietMiitl nablanee lo (faa eteapt of lha aloai of heal 
and Ha Mrrcnndin;; film of water, fn^leiid, Iherffor*, of the hc.il rc- 
Miihrinf in the w.itnr. It Ih <■( idcnC that a* somi th'> wntiT n'nrli«« 
tiic lemiHTiliire of eonibimili'Mi for »toani, the atom:* of heat which 
posii-trali; llio hoilvr art' M-|iaraI<-ly Mirroundcd :ii>d carried out of ihe 
Wilier aliO','i-tlic r, !><» dilluwd aiDoii;^C die Mcam, but are wMtHcr 
loit nor liiddiMi. I'l r il ii only rci|Hir»."« six a1oin« of licKl to •ii.ii: i i 
nil e^jual Ifiuipcrnlurv in I'UO Kiiaeu!! uf i>lca4n,a» uu«i utoiu of beat did 

over one apooe of water, wc have sS8S aa tlw reblive diffiiaioii 

.nnd activity of Ihp Itcal in its now field. 

iSi'ieu.euiHivnwiiiou recall* IxHh the he.it iiiid unlor to Uioir origin^il 
•piwM ag»lm, it prarea their dUniaion. for it could not bo eintcted liwt 
(be quantity of liettt wliiicll would nine th« teBiperatnro or tme rooro 
10", Would eqiiidly rala* tiM tonperntare of l~(>u t>qual-aind mom^ ; 
yet MK-li ap;t ■nta to be (ha infiuvoce drawn by tho^e wlio deDominnte 
lliL- dilfiiseii be lt of aleiim tiilent or hidden heat, uiid iUt concentration 
.IS m-iimMu heat, Il will be seen, llicrcfore, tluil it wa» a biidly w- 
lei-Ksl espn-wion to call diiriweti heal latent or bidden, a dewriplinti 
whii'h ii no: applirjible to the lunt of xteani. W'c do not uaimlly call 
lit ^ UeM of till- air lata-nt. Vet it i-i in the rjlio of the density of the iiir, 
lu ii f.iniiiiar to all who have had experience with :iir-|>UiupH. For 
inereaMiij; density raiic^ the heat, as when pkui^horus is ignited by 
the increjtaed heat of tho air eocupraaaed in • MUaU ajrriiUjOb On ex- 
piiiidiii<! cooiadairll rapidly ab^torb* b«at flrooi anrrouDdinfr objaeta 
until an eqidlHwlllMllor tuniperaturu in n-Moreil, t'rofeicor Sniitii, the 
A^lronoiiHir Kiqpal of ik-otlaiid, luu fully dL-euimed llie!<i; prniH-rlie.t 
in iin able paper on the cotdin^ of air in Indun houw.s and rrfern to 
the following; lahleaof Ihe heat of dilfn'ted juid conipresied air by Mr. 
IN irii-. Hi entitled lo confidence. Besides aiiowiu); the eflieeto of dif- 
I n .1 rniieenlrnled hejit in u <,'iron VldUM of Um tUaMf^bmn, 
they will Im uaeful fur rcf«reits«. 

Tabls Na tt^Oemeue ifAe MeaturMt Reat lit AW hg IKfndaiL. 
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\Smuuj, 

TaWc No. II. shows — 60^ =445^ below rero as the cxtrtige 

nwerbiiiieil < «»ld, and 457 2 — ti0 = 3S>7 ;J Ivr ltuv ?rrn n* tlie tempera- 
tore nl :i r i \|»4indcd without receiving' any iiii.ini iii 'i to lOOO 

tinicH ili, original volume. T«bl«i Htf. III. «how» 4iTJ'-' + <)0 = Miti^ 
aa the beat of air coia|K«M«d Ml taa*!'* P*** of iUOligiiul volume. 

Tablx No. ni.'.^iiKNaat tf iht MtatwrMt Heat in Air bg C«n> 
canfrafMpn. 
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To apply theM> tables to any o:hcr iiiitw] temperature thaii liO', 
add to the tabular nninbi-r fur higher, and aublnct tiM auia for 
every dejfrco of lower ini:ial trinpcraluri'. 

There Inoi been and ml ill conliiiuc'* to be consideruble diwrep.meies 
lielween tbv quanliltct given uf dilTuaed he4it by vartuiia invesliyatora. 
£*«■ Un Inieat ihmI noat riabaaito experiawBta oT lUgnouli ond liie 
Fhinklhi Inalilute dilKr in llieir exponcBta of dittl qnantily. Hie 
following are a few of these di^erep-nneici : 

Taulk No. IV. — D\lTusfil //rrt/ S'r3iii by d'tfercnl .iii!hori!ies. 

Fill. Tth 

Walt 9jO I Tliouip»on lOIC 

Black 80o;Cl«meni »M 

Soatlwm..., Q-lftiPainbow HS 

tlanfonl 1021 I Ragnnnll ttOto 1173 

ITm. MB I Ffiaklin iBUbnla. . JtM to MW 

Tbo amallnflaa of Aa ouantitica opanicd qfao, and Ih* 4«Nmimp «f 
die opantion iiaelf remiar tho al^icat ranation iDDeh ma^nntad 

when iipplied to t,-)r(rer quanlities. Their ((enerai approximation is, 
however, suHieiciilly near for all pmclicul purp<M)cs and for facility iu 
calcuhiiion, 1000- is UMUally taken as the dilTinM-d heal of cleatu of 
alino«pherii' im-axnre. and [l\i-> tm the builtng point, or a totid bent rf 
ISI'i j Fah. Now, necordinir to the doctrine titat the lat«>i!i hi-<il di- 
ir li-li '^ IH Uw sensible heat incpeaws, steam at 400 t> ralure 
Would only have 81 J^' lalrnl heal, whilst tteaui of iho temporalure of 
l-JI;!'^ uould have none; bolimrioad of proving that (he brat ia latent, 
it proves only diStmHtt alase* of difniidon ami con«*?nlmllon. Reg- 
n.iult'^ exporiroenlo allow UmI wliil-t tlie toivl brat of Mteaiii i* not 
uniform, but iaoraMifl^, tlie diffused hc.it Ix-comcs less and leiw in 
qiiaiilily na tha apaoea iKCUpied by a driven weii;ht of sti-ani decreases. 
F>ir as the pressure U iiH'n'Used Ihe e.vleiit id' motion of n iriven ijuan. 
tite i l (1< rn-nsed, from the dllliinisli' d volume of 8ta!MD,ao lilBl whether 
ill ln_M ':r .>>.\ jircixures the lenij" r:ii h-i i i un nton of iMat WiU ba 
inver:«rly as tlie splice il oceujiie>, but nut Ijiddeii. 

In cixiliiig water lo the uniuturnl liquid temperature oi j . ii, -un- 
deii releuiM.1 I'rum Umt uniwturul state produces execmnive motion, de- 
velesiaf ^ of liaal aa iia naaaora of natontiw foiBa, which, la 
flbMUama to die ganeral law* of nararr, i» eufDpM«tlv«ly amwiad at 
3:2*. Now, agreaaUy (o Mie iaira of motion, th - ivieiion of a l>udf at 
Nal b muafa greater tiian (hat of the name body in motion, hence the 
coinpurniive rest of water in ice rcfinires a force of 140' of heat to 
i;ive il Ihe motion of Liuidity ; and the comparative rest of Huid water 
requirt's a forj'e of 1000" of beat lo (five II the moiion of nte^im. The 
hrul, iherefore, which moves the ice into ualer niid lb« waler into 
steam is the jKiWer exieriwdly ap|ilici) lo produce bipher de^ca of 
motion, And thai motion will Ik- the measure of the lorce no applied, 
just as tlie iotuniuty of sound ta uicaj>ured by the muMcal acale from 
(be nainbcr or fonio of the vifeMion of motion, aa ainady referred to. 

Genafaliy aaaii cdfacl of moiion heat will be iBeoaafwd by tiie power 
of (he (articlea in motion to prop:i|,'atc and cuniraunlcjilo il lo other 
panlclee. Uncqnal motion in any p,<rt« of a body would pnxluce nils 
cqnal lempernlure, teniling however towards an ei|ualiir of tempera- 
ture. The power to heat a ho ly would Iw as the <eni|h'r.<ture dir,-ctly, 
ard til" iiuiiilkcr ut' atoms in mutJou ca«)u<n ly, whidi would be coiii- 
inuiiic:ited lo a themonieiar ili eoniaot with it, and be read off in tlie' 
usual manner. 

Atoms moving towards each other woold unite to form a luaier 
nttuber, with a gieater amoimt of heat for each, or, if tha metkNi 
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Uwded to Mimito the atoiiHi, they would baaHfeiiinNroM^biitwnh beonrduty to prudent tliom in their prop«r lij^hl, in order that the 

less temperature for each Mparate atom. Thus we Me tlio atomn editor may hucomo iiKlividually rvsponitiblo for such ridiculous 

combine, iuid uniform motion of 32° obtained. When n-ater bv- rulea. 

comea stcain, the ntfiri!! are Rfriraled wilh a less tempcmturc for " If they nrpro derived from foreign journals vvbifh have long »lne« 

each, but nn incrttt»i:M: ni^'^T- jr.Ui: t, i;i[i r.i'.iire. For equjil weifjhta Ijeen olxwli II-, il was the duty of the editor to infonn his readers of 

the Ileal of n-ater would tli<;rt.'lV>r(! exceed ttuit of ice, and of Hlcaiu the fiwt, and liK^reby sivo American mechanics from the disgrace and 

that of water, as they are known to bo by cxperiuu-nt. oblo<|uy which tliey have in limes |>nst received llirouf^h Ameriean 

It is further evideut, that tlieraiometerM only ui«a<<urc the i|ttanlilv bol-bODse mechaaical writen*, wlio arv only able to copy ioditTuruutly 
of kui which is comniaiiiiMitail to them, but not the apw* flwr wfakb » fen|gn aMchraiMri limniRla. Bat l«t w ttttn to too ooniiidemtioa 
beat nav be expnadod, DOr the aggrenta baat MniaiiMd in such of th« ncfef. The reader ia not permitted to uniicratand the mamer 
spiKC, in a large CletOfy fAaia O UumMr of michines are ]>tit in or tlic pro;;re«»ive steps by which tlicy wero derived: the ■ vulfir 
luulion by one engine, the IggNfate power 9t that «n<;inr would not nieclianle' is nut abU^ to uiMersUnd or apprectato the ' lii;;her lawa in 
be iiklica;. d In- ttn' power required to move one tnavhine. but by th.it the mulhematics'* by which tJiey have been dmhiced. But wluit are 
power rnii^ i|i 1' M hv tli ' number of ni-ichine.s, and other rciistunevs. these hi>fher laws ? VVhv, it cau»i»ts in tindinc the area uf a circle. 
Neither dom a llieruiuinctcr indicate tJie af^ruL'ale heat in any ({ivcn Iriicin;; th«' n-fult of iii!'cKniiii'fil ficiin'ii. *c_. by al);ebrt>; it eon^isls 
N)iace, H» that depends U|K>n both the c.ipucity and leniporiiturc com- in rvwolvi l' f' ^ i li iih iiK iiit > > itiiT.. m ■vIui Ij iln ir snrious 
btticd. U i* tlierefore dilHi-ult to realize (lie ides Utul dtfl'uwd heat relations cuksi miec bu d<>corere<i ; an o|Kira|joii which could be oc- 
ean be liiddon heat, and some Mter tcflB of Mpmeton tliM latoat eoaipliahed much mom «a«iljr arithnelically i bat u> perforoi the eal> 
boat riuNiid be employed, if - diffused" be not all that U neeeiaarj. eabidons by vulgar arithmetic einnot be eountenaneei] for a moment! 

The ap|liieation of the term Latent to the undeveloped properties of the reii-ion is, that these operations would even become ridiculous to 

bodies ia, we think, equally untenable as It ia to steam, and more a[k theinik<lve>i. The ruU$ are expressed as follows; 

propriale t<Tins nhoakl be employed, if they are not sullicieiilly i iin- " l''ir.it rule : ' Multiply 6 into the cube root of the lenstli of stroke 

vejed to tlie mind by their cuslouiury names of air, t^, coaK waier, in feet, and thw by the suiiarc of the diiiiiioter of the eylindcr in inchve, 

ice, or stones. Indeed, it is satimfueifrr-,- to oV,it>Tr.' tin- growing ten. and divide this prodnrt tiy 47; tlie quotient will be the ar«a of the 

dency to simplify seientilic numem i;itiu<'. .-tna iin- n - uliness with grite in square IV. t. 

which il then passes into ordinary u'- '. k\:ii ri' liie i>cii?ritidc nauie is "Tlie iecond nilf to obi.iin the mme result is expressed aa 

noti simple and uxprosaive. follows : 

Daltvii found tJuit 1 lb, uf hydrogen and 8 lbs. of oxygun burnt in "SMond rule: ' Multiply Uic nominal bono-powcr by '6 far the 

a eioee veMei pntdaeed 9 1 be. of water, aad gm oat aa much beat ao oqwra ftet of pate.' 

netted flSQibe. of See, or %S\ Vat. of ioo fer eoch pound of the geses; " Witlwnl anf flirtber mnarka, wo wilt eeTeet the c^lot'a ennipieh 

bnt 1 Hh i^Weam only melted 8'36 lbs. of ice, or less than one-fourth and obtain the area of the grate by both rules. His exnmple i<t given 

the qvanlitjr melted by the equivalent weight of the gases. Now the In algebra, but wo will work it out in nrilhtuette. 

thermoinetfr doi-s not indicate this vast dilTercnce, neither can it bo "'Kxample: What Is the li»gmlo for an ea|^DO of 96 iitcbee di- 

the Ih'ii'- ill I'tc giM, since in the presence of intense cold It remains amet«r of cylinder, and 9 ftotatrohel* IllOOpCfWtton ifl Kritlnieti(| 

very little diroiniMhed in voliioie. wliilsl »te4im with verv limited cold by the rule, becomes: 

is condensed t<,. «:a>.r TI,,Oi,^,:in^^ ,.n»vr in tS.ni. Squar* of 05 = 9260 

foro like thai ot coals or coke, a property duly evolved under favonw Coliorootof. ••••••»>«•>«*<• ' 9= 2'08 

Mc combination. Tho light which these bodies give oat alay e^nally •.••.•■•♦»♦••♦♦«•. ^^^^^^ 
b« de^ijpintcd latent, and darkness bo only latent light. Tnoooona 

tliejr emit in eiviDg forth beat and light may be eqoally ktenU The Cooalank nunbor -6 

elMinical affinity, in short, all the peenlbtr properties or bodiee, weald 

thus be latent, nolil we shoald cease to call them by their custonuy CoBitail IMUnbor " 4T)llM4f 

names, and only see before our eyes a mass of latents. For examnM, ..•«.••«••.••« j \ 

Mr. Staite has »ho«-n that hrat, flfctrkiiy, niiviiotism, motion, SdSftok 

and chemical lUliiu'.y :irL' jir.ydiii L-ii in uiie Icie in voltaic |iole, amBof Bnrte by liiatrlilok 

w!nT<> the littttery rcpri.-<'iit-< invti'sn :ii!iin'', ; i-liT:rii-ilv in the nr i., i , . , „ j i sar 

<!,-iii-cti.in (,f the needle; i-i.i iri-iii:i-i:i;iiMii in t u; in li^; ai.d heat "Wo w ui HOW ohMn the aeiw> wM t tyMa aeoond nrie.^ Wo 

and liglii in the ignition a tiie wire in irridium Uiiips pia . i d m dif- onght to obaenro that the editor of the iKwaxMe dMo not oUnt m 

taMLuKliM of the cinrnit. ""''^ °' K''^ socond rule ; if h« luld, penajM 000 01 thea 

Theto ia now a growing tendency to eoarider boat, light, electricity, would luivc been oinitt»-<l 

aad MMd as pheliomeiui of nature, intimately awwSiod with eoeb " ' """""^ power of thie alio ei«uie becom : 

otiior, aad amenable to the same general Uwa. Area uf 9i^ii>ch eyliflder asWMiwdlMi 

To draw general attention to ilte ini{iortant nature of the compoVi. Ptaaearo of ateun*,4 21 lbs, 

lion of steam, iheiW! remarks on the theories of heat have Ii>jl [i iiuviIu, 

and thoM vehn d 'Hro lo emtend their information on these points » dl 170113 

lilMi ihurn :c)ily iinil v^ itntilieally inveslignlcd Jii Hi'rcpjith's Treatise Yelotilj of [jillDn SdOftoL 

on }[Athctnaiical Physics, uiierc Ibo mulivu theory of heal is elabo- — 

smlyMipipoited. Oaelioiio-powir.. aWHNDWOSBSOOC 

[»« AnttasHi' HMknM/ Wsfsals*.! Contiaiit nonber 

Fire-Orates of Marine BoQors. ^— 

imlbeli 

Allow me to correct, ihruugii your journal, a mistake iuio which afca of gmto by second rule ; or, 

the editor of the M<x}umic, a weekly pejier published in this city, has j,_ ^ 

lately fiilion. To do ao with effiact, 1 would lieg leave toeojiytfaiO Do. B(eondndo.'!.','!ir.".JJ'*'.'.! =1082 * 

wbolo irtfclo tnm * Tbo Mechanie" of Wot. OT. oraa4to l,iiMrly. 

*Niv HirwArrsTi Rmn* or cu» ores Rivmn,— We lni» 'Here we have two rule*, one of which give.s four timc^ as much 

tend to onr JonnMl a abort time dnoe, fiom AvpbimiJf Mmxbm, a tbo otlier. Wc should ob«crv« Uiat the nominal pressure of 
nio to dalarmino Ifae area of sicamboat chimneys, tho absurdity of tJro steam is ouilo low, and the »elneifr the l^pnie below tbo 

wfaidi woe then parthlly exposed; we arc now obliged, in some «i«>t»l r»'«; which, when ootweW, Iho dlBwmiO WUI bo atfll gnalar 

measure, to tnin*fer another, which is innu ri.lic utous tlian the for- tJ»»" dixls'crd. 

ker, to detenuine the area of the grate f* r >r,-:...,l,,:at boilers. - "'-^y P'M iI'S « i:l,.: .it (itilily )nr im t<. strip ihc^t r.t.,-s 

•• It is u»elc»-« ill ihf extn-me for Ms if, nnk,' ;un , x'cndcd rcmaAs of their gaudy dress, and present the r«'lation» of each element in its 

U|»on such rul. i, ii-.d.:.. .!, a,' ^l.ou^■ i„,t l,.,v,. ynti".,.! tl.-.'in .it all, h/.J proper llgliU In Ofdw lO «mil|]llith tU% WO oboU bo oMi|Hl lO i»- 

Uiey not emanaied from a mechanical journal which lias been c«ii=td- troduco the two equaoonathna: 

cred the Oral in the eomrtiy, and one which should command a largo , ^ „ «ch.^., - ,mi i. tUslf»hiL Ifes^ai 

foreitfu exchange ; it is on Ibis ground that we have conceived it 19 mvu mm dsMpcd u cvar^i • csim tairrmiat^Kd. .1. M. JKJ 
Vol, 111,1— a 
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S30OO 



Or, 



ilX^Xi/t *X»XP 



47 



X-6i 



Or 



33000 

" WUeb Bhowii tliat the Mjuarc root of the length of the atrokv i* 
tlic nmoiml of Um mot to Um two nilcw. Ovr Nwi«n mart ucum 
un for oecMpjrIir M nvch spuee bi Um •vmctioB of mdi pdpaUo 

etrons." 

By reference to the November number of the >riip3?.ii>e, |»- 2 '"i i' 
wUi be aeca that bnt oiw rule is ^vcn for thu urva nf Kre-tnutes, aiwi 
life nle CfldlodlcBliBplf the fuctom for ubuiiniiig the iioniio*! bon^ . 
r «r an «tjfa», — to WlU's ralo, cxptiiined in the July 
of tbe lIlwniM>^ IN, wMi (he addition of tlio (ktor G. 
Tbn adiiar of a laanlniiiral payar ptaftwiiig to Imehiabonld know 

lyan qT iiomeA^r ^dt qifWb- il iadM^ mrf 

nio neeivi-d by tlie boat aolfcoriMM ftr lln mmttHa! hom-poirar of a 

condensing marine engine ; und if -6 of a nqujirc foot [i«r iiomimit 
horwvpower be a pro|ier proportion for the grate, as experience fully 
conGrmi it to be, it ia the aame idenlicat raks whotht-r Wv multiply 
the nominal home-power by -d, or Diultiply the factor* cxpreMi%'p of 
the nominal hi)r!M'-pnwpr hy tin- Kimn ninnlxjr. 

Tho i-<litiir iif "Tlic ML-flKOiii-" luis, in ii sli'.rt nrti. l.'. ^|H)W :i Ills 
pcculi.ir fUnc^H f.>r tlit filitiii^' .i prol'i-tM'd ni'-cluiniail [wijM'r; ai.il ili>- 
tiKuK'Hly .-»)ip.in i:t in Ifii-^ jiC.rMi)rt In jjlai'v- lii^* wiiinra ill a I'alu' ]>uai. 
tion, is too rt'tVuf-liini^ lu pa^-t uiiiiotiet-il. In tiit- WtA pLiro, Iv,^ >}7no- 
mrn'o — mlnii'tttl by iiiin"* !!' — "t" llic Nnuftc trom wlu'nce tliia rule 
wan dt i'ivid, »-l)onld have l«J liim tu n ^t^in from meddling with what 
Ite waa incapable of undemtanding. In the second place, hi« failing 
to recognize the generally received formula for the nominal horse- 
power of an engine, showa a wondatfo] aequaintaoce with u nubject 
upon which be prmumea to critieiw othcra. Thirdly, not under- 
atanding that what he calls Iho lecond' rule was but Xhc first given in 
ainpler language, ahowa an acntenew of diaerimination rarely obscnr- 
•bie In adanlille aiillahn. Fouthiy, cailim tha aichiUtioa of arith- 

I «» jynMi«r At opHmthna to lie 
iDBlaad of perfoMiluf Iko opentioii, diowe a 
1 afpiwfaliiNi of powtn of aiMimlb. IWUr, hw in- 
i lha. b Iria ta leohitiwfi aa tha"aoniiid pmaurc of 
Ibo alaaar aid SU ftat aa the « vrioeitf of flie pirtan," both being 
noted aa "Mov" the aaaal rate, all ahow a moat intlmale aeqaaint. 
anee with the labors of eminent men in thU field of roeritanleal 
acienco ; but the climax appears when he proceeds to " atrip these 
rules of their gaudy drc«!<, and prcMnt the relations of eavb element 
in its proper li^'!it." 

If any of tilt- ri'.TiiTi of (he >In<_r:i/iiii_' i' m iKTi'oivi' in pira^aph 



lli.ni "111-' nmoiint '>f llu' <'rn r in 



luiiiih III i\f j.'r'.A. ,"' v,i- woulii r<>eomaiend, by all meana, t4uil vhty 
nub<K.Tiijc to -Tht' Mi'chiinii. The editor fcM«»fi*- himself upon 
the "correction of such palpable errorar W. 



The New UnfiUali Fataat I<aw, 

Trs "Patent law Amendment Act," 1852, hm now got fairly to 

work, and, by the time tiii>i page i<<!iue9 from the prr-s.s rcnuirk* the 
Olnigow Pntelical Mtfhetnw for November, there U evtry pmbubility 
that the number of nei'.irjiti' aijilii :ili>n< for jvitcnii n rider il will umuunt 
to 500. The very itniMrk.r.t i Ihiom'i n-, to in-', ;iri.l the routine of 
patenting inlrmiurf'-i iin.ii-r lli:-' riiii^l nmli r ill pru'lical iiifur- 
mntion trii rcon of some \:Ll-ir in [':ir c -I ,in.'il o m wil; I't' Inventors 
oa of that mass ot tiie pnblii: wiiivli is inIerui>lL-4 in llic pr^j^rvM of 
indoatry: 

Inventoiai viiether Biilkh auljeaia or Foreiguefv, may obtain 



I>>ttera-PatcDt from tli>.' Cn/Wii, [irot>^-'.inj;. for fourltcti yiarf, •■i;i:h 
Invi-nTioiii 11" thev tiieiuMiiea liiivi' ni:id'', or Ii:ivl. licrivod Ironi I'or- 
■. i^Mi T'. i-ol doiiiAilrid here. But 'ho I';itfiilio imo't Inni^i ll' l-i' tin- 
usiaul it»i?ului', ur lite first impurtt.'r of an Invrution; and a i'atcnt 
for any part of the realm will be void, if the Invenlion, in respect of 
which it was granted, w;ui publii-ly known in another part of the 
realm at tbo 4atO of the PateuL And w here the subject has already 
been patented in any foreign country, the Britiidi Patent wiil cea^e 
at the same period aa the foreign nIcnL No Patent can be ob' 
tained for an Invenlion forwUdi oFatt^ PaloBt baa been graiMMii 
and ha* i xpired. 

Or.f I'j'm-. will not be granted for nevetal dixtinct nnd •.•■puratu 
invc!iiion». but thi- l'i»l<'nt will not in! refuowl where on,' uiioii 
ia apjiii' nlili' to tiji! ii:iiir<>vemenl of several m.iiiuriio'.uro^. or wIhto 
several Inventions are applicahle tu the improvciULiil ul one and the 
•ane iiHUMilhetiiia> 

Tke Ttdb— Wien an Infaater haa leeelTed to appiv fur Ltttew* 
I'atent, the limt tiling to beeonstidered h the Title of bia Inrendon. 
whieh muHt be given in tbe Patent lltere i,i often a good deal of 
diflieulty in ifelectiag \ proper Title, and Inventors have not nnfre- 
quently lo»t tlie benelit of their Patents in con>e<|neni'e of an error 
in thi* poiRt. In ca"c« of donhf or dilBculty, the liiventor ouKht to 
apply at coc- ic a I'n'.i nl A„'i-iit. 

When ttm Iiivctiiiuiui are opplicaible to known manufactured, or to 
known niaehines, the Titles of Patents muitt xtate the manufactures 
ur tile ouwliiites ; and, where it caii conveoientiy L« dune, Uic part 
tbeieof 10 which the tn*enitioaa nhdo. 

When a niannfteloia ia carried od by aerenl diethiet preceeiea, 
branches, or machines the Title of the Patent must slate to which 
of the processes, brunehes or machines, the Invention l^|^ea. 

If the Invention relates to an engine for producing power to Ite 
worked by inei-haniuil means, or by water, steum, air, or gases, gal- 
vanic ur otlK^r fluid, the Title mii<<t it.itr< which of the means is to 
be used. 

If the Invention relates to some proceaa to be perfortaeil OU 
known (abrica or uannfitetiuta, Iho precee i oad mannbelnre mat 

be staled in the Tiilew 
If the Inmulott rehiica to the appBni^ of kooira natariala to 

new purpoeee, or to tbe iiDi>rovement of old mannlSictime, tha Title 

must state the purjiose or manufacture, and may state that it is to 
b« improved by a new application of know^n matcriaU. It is how- 
ever, the moit prudent cour»e fur the Iiivci.'.or t ' nipply his A^Dt» 
in the lirAt place, uith the fullest pos-iMi <;> i ipiion oi the 1bV0B> 
tion, «i»d leiivo liitu to dow flii- Tith' in ordame «ith it. 

I'ri : isitmai /'n)(fi foj.-i— InwiiUoi..- m.-iy U; protected so as to en- 
able their owners to u<ie and sell them for a period of tvix Montha, 
en lodging whb a Piitiea and DerinnthiBt n Prnvional S|H.-cittcif 
tion»and uringobudned the LatvOlRoai'acertifiiiete, approving of 
thoTtlleand Provisional S|iv<-ili('alioii. 

The Provixiunal tS|H-viliealion niu»t slate the nature of the Inven- 
tion, so :us to distingiiiid) it fmoi what is already known, in order that 
the extent wf the Itivemion m-iy be clearly understood. It neod not, 
however, lir^crilir^ the manner in wl-.iih lh» Invenlion i, lii f>L- per- 
formed. 

The object ot n Provisiuiml 8j<i(iliciitiun is to proiidt; ugi>iu),t tiie 
intru<iuctjon into Iho Complete Sjieciliealion of any matters of In- 
vention ditTerittg fruui those for wtuch the Lvtt«r»-Pat«iut are granted. 
It ia not intcMMd in any way to pewi tbo Faioaloe indadiiig in 
liie Conpleia SpeeilieaiUni thoae mproTeaente in praellcBl deiaUa 
which may occur in carrying ont Ilia Invention, provided tliat those 
improvements require the uko of the Original mutter of Invention 
which is >ot r rl'i in tiie Proviuonal Specification for winch tbe 
Patent is ^Tunti ii. As Ihe validity of the Patent depends principally 
upon the f'ruviatunal Sjweiticatiou, it nJmuld be fraiaed with the 
greatest care and consideration. The entire ex|ienHe of llliaatCfh 
eluding all agency and otlier charges, is XIO 10a. 

The PetiUoncr ma^ file a complete 8|M!Gi(ication, if he think* 
proper, with his PutiUon and Vcchiration, in which case the lovei> 
iksn le ntoucted fron the day of tho deposit, but it does not afpear 
adviteble to adept thia eoorse in many cases. 

Ctauplclum (f ihr. Paieni. — The Patent must be cofltjlletad pilar to 
the expiry of Ute nix montiis' Provisiouul Protection, ni as iweoty- 
0110 d. v ^' iioti. i' V-r advertisement ia to bi- given in every eaae where 
a I'l'Ii .0111 r i, .;o-ir!>aa to proi'eed — and, if oppnncd, a (tirliier delay 
ot i:o>r.' i 'i;iiu( vteek will take place— the lovenior luttat determine 
on i r . . . dii or otherwiw at liaat aix «eeka befera tbeaiqiiiyof 
hi'* Vru»i»«i«>Mal Protvvtiun. 

The entire cxnenee of a Patent for England and Wales, •Scotland, 
Aud Ireland, i« JiiO. When an iaieiuiinK PoteJitoe valculatea the 
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cost of his aadiitiktaf, Im buI tiU tollbthaaaatinewNdbf a 

.S|xxifn.'Jiliiiii. 

T^tr »S'/>wi/trj.'r/'7. — Witlari ^ix inuii'lir* fruiu tiii* t! itr i-i' tip-- (io- 
povU of ihe puUtiuii, dvcUraLiun, and |Hinii-uUr4 ol' tlie litveiition, » 
Hpecifieaiioa mm to be prepued and fiud. Titit imtniawnt leqnim 
the atoHMican in its praMiation,ud,if neeemny, it aiini beae- 
aMiniriwI hy dnwiuH. Tiit iwaSaiBMix of SpeeiBeMiam Iim led 
to the l«MH it DDI* nlMte thm aiqr otber Mniw. The eoet of a 
Spccificniinn wttiM, of eottiae, with the nature of tlie deecriptiooi 
thr pliiiiH, ilr«wlng«»ft& 

WliiTi- drawinwit are rrquirod to explain thi> Inventiim. fivp rojiics 
liavf to Im! pri'pared — one to .ittacli to tli<' I)ci'<l. ariotli. r ; r the 
oftic'if whfre lilc<!. n thirii t" b-.' iJ-'pn-itod iti .■ui ollici' in K'linl'Uri;!i, 
the fourth l\ir ;v •■iinil.ir iifli - Dublin, jind thi- list l""r tin- (iiu-i'irs 
Printer, by whum all 8i>ci'ilii..uUuiia nitd ui viiiiiimii) iiig Uruwint^a have 
to be printed. 

Toemble Inrentot* deiiroiia of protecting tlieir Inventioiia fram 
btliw pinted ■ntU tlwgr >»*« theaieelfea obtained Paienta, and to 
aflM nanafiMtnim and oihan infignnalion aa to applicanla for 
I*itoata for any porticDlar murafaetiire, notices will bo forwarded (o 

ESea de»lrinK titcm of all applienlions for Patents lur any one mib- 
,for one year, fit |i:iyiiii-t)l of one ^'iiim!.-). Tlii« t<y»ti'm ia adopted 

to rvphu'c iii<' Ilia I ! ill Ml ( :ui-:iLi. till' i^w (JiiiL'i'Vtt havings andcr 

tlm ri'crnt Act, atundoiit d tht' iAniic of eavral notiei-n. 

Iiivi iitfir'i rt'aiding in the country should t'urward the particiiljirH of 
their loveuliona to their a^nts, who, by return of pout, will furu'ani 
tfw HMBMiry papaiB far iMr idmatue, and will obtain tiia Pr»- 
Tiiiaaal Ptoteatioii wilUn a waak Iran Uie day of appliisaiioii. 

Sneli a total chngo aa tlib aay mU bo looliod tipoa aa alMing 
• Mw tapaioa to iavoadon, and a rm osMiaioa of wo Hold of ooou 
■owlal enterpriac. 



LIST or PATBNTS. 

/smej from Ihr C. S. I'alenl OJia during Uu Month of Xmtmbtr, 1 8(2. 

E. r. Riericn', orr-iiMioii, Mua^ fbr fa np r w inaati la POa Whea and Pla- 

ccTv, fi^r wi^Aviiiif Pik' Kabrtcm, 

Cuurn. I U'j tiiit n j^li L'Mitliie tiiytiylf lo the pr>?oE*.G fenti of tltc jitirt* 
rriiri'n-iitf l ; nur (lu I tUiijL ■ n •iru';'.ii!i< thi'iu for |jiii:il-lM"hi- ; lur. I ..l.iim 
nukinK uue imM uf tin; jnli!-™ iui, which i» to be i.'r»i>|<>d Iiv the jMticini, 
wcdKe-formeu or oral-obapod, in combiiution with eroovcs in tii« jaws of Uic 
piuivrtt, to coofunu thereto, »nh-.t»»ti«Uy «» «pcCTflcii. 

Nicholas Buctcor, of Wce<U|>ort, N. Y., for Adgv-l'laniHi for Sh<iemak«r», 

0'<n'n.— Securing tho plaiiv-iion or knife in n ulidinic limfr, pauiof 
through a roortiM in the body or haadla «f the plane, (ulwiantaaUy a* aol 
i;irtli, vhrr> hr, witli grcikt mplkitv of eaartmetion, I obtain tbe mMtj ef 
adjnattng the m.'<triuneiit totlMtU«MWMeirthee«laerihabaetsratw«hand 
ef employ iiiir the draw -cat. 

Cbrutoplicr lloiii^kitis, of Bostoo, Uaas., tbr Improremcntii in Sewing 
Machine*. 

OtoML— I do not olain, In tiie maehantsm Ibr feodinc tlie cloth, a natohcd 
baf^ wbleh baa a tMitiari erBp aad down notiea, Ibr Mening the rluih uum 
anil wHeTfaiB It Awn the norehea of lald bar, by •triklni; it ainin>t » yieliimg 
pUte, and aTiitt nil inrtti'iii. nr molion forwur l ami hack : l>"t I ol vii:i ltii- 
|iloyment i-t'oin.' i.-r iriMrr t>iirr->* lKr;*, apj-lic-i tb,- f4irri;i;:>', iin i ki pt lmii- 
tinuulK ngiiiiii-t tliv i'l»;li by a i>pring i>a «• to |tru*erve Ibc doth fruiu Ijilliug 
away from tli« >pring-piiit« ec BTi e r ow jij, ht eombtaaiion with a aptiay- 
bnilie, opcratoi lu deiiuTihcd,tlie«lMlebaiaf eonaUaedaBdaMdetoepmie 
togecber, ■• apccificd. 

And in comblnatioo witb the mtttt and thale w araaa d l a , I claim a mecb- 
aniam by whjeh an inereaaeof tluckiMuiaof tbe doth li made, (he lower needle 
to the left, the dixtanoe reqiiin-d t i liririK !t into wTrect ivMitimi with nt«peei 
to tho upper needle, aoaa I" ; ruv. n: ili j -ii i i|'|» ni'tdlc I'iMrn i>i.>-iluf into 
the doth tielurv']«iMing into :hL Ujw ot' tli*; tbii-aii of the luwi^r ncodle, lui 
Ml forth. 

And 1 uUiiii I'ltKbitmlii u i->l' tlif "liiU'-inJ, tlio l>j«. toruK. .^luttiil arm, 
abaft, nmk t, outiu^-et^u;,'-r«Kl, fliiic, ^t^itionnry ])lAti', uiid cuui-pUte, s» upplicd 
to tlio fulcTuni-pin of the lever, and to thp prewt^mi for the pnrpote of moving 
tlto l«ver, with r»pcct or nearer to the earn, for the purpose lUncribwi. 

Frouklin Kellwy, of Middletown, (X, for iinproveoMint in Vihrating I'ro- 
poner-. 

C*'iim. — Till* rontbtnnlion in a ftidd or mw of a iniiIti|>l]rUy of ini-line<l 
],l;iin I, nr - lil!,' hii iirfil I-v jtH' Il'^^iih:*. Dn oi'.e of the phlc^ iiKT<''-f in u fnnm^ 
vilir.,t:ii:; 1 m rufiijany, oji I titp ),'m-liutii.'U i-f their t^ri-i'tlb:!^' ^0^lcJtiL■:^ t.y u 
rkiniiuu' inultiplii-ity of cbock-pUu* or itlo|]tt^ ao auaptisd to the rt^jM^iiivc 
planes or •cnlla tliat in *tbratinc tbe name tbagr aMrMBpel iis ueiuly lu |«ni- 
aihle in equal tinea, and thereby reJuce tbe pnpalBnf primipU of Ute tail 
of a lab, aa nearly aa may be, to nwcbauicul parpowe, a« dencribcd, tut lite 
pnpelllivoralllaiidaordaMctofveBwIaorlwate by the power of ilaaBi,er 
other power, and with or without nail.i, a< occnuion may require. 

.Ti.bi; L^ljlnm'. of New \i'tk ( I'.y, f-t! iniiT'ivi. inenr* in ua« Mctrca. 

C'.;<rr,.— Tbe lii.wi.Viir nil J nph.'u. ii. n labiiiiiti'iii, in thu uiaciiicr aubltnn- 
tinllj if dvMrlljed, with the uik', i>r other pipe or pipes, liaving an openingt 
or ui'^niu),'*, at the required level of tbe liflM in toe metre, for tiw poipaaa 
of pre»erviim tho level iind diMliatginftliaMflaa liquid from tbo loallll. 

J. U. Okiot, ufSurin^Seld, Ohio, fiir impNWMAt u Saw OnnnaMa. 

cCiiiai.— Hie combinotlaa of the 11 a m i , afaoe^ aod aalaaowi, in tin nnHi- 
ncr iitd for tbe pnrpuro le^ forth. 
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Wm.T. KivbiU'J*, of New Haven, (.'unn.. fir iiiiprovc-nietil lu Wire Fcrrulei, 
G^im. — I Kill JiHftTr that t^in iVrru.fn i.uvo been tnndf, wheti the eoil hna 
been cut ii.rri.-:3y iuTvii*h the wtri.'. I ibejel'i/fL du nut eUiin the niiumfa,-'ture of 
\i ir,r t'l rriilrs. Mii-ti, but. I cJiuMi "be in;il,uli*cturv uf ferniteii flrutii iron win*, 
iiy v-'iituoi? tliein from a heJieiU wil, in tueh « tuuiiuer that both eudi, of each 
ferrule will Iw perfectly untooOi, true, and tiinare acroca at rigbt angles to tbe 
leiiKth, no that no other tlniabuic of tbe ends will be needrCa to raoder tbem 
St tor use, and a» that when aoloMed tliur will be the taoat eowMidenl Mid 
dumUe fcrnUea wUib «aB be aado, WMO aMHiatatand fai tba BMuar 

dene ri bed. 

Clmrlt- Kamlall. nf Pulmyra, Ga., for impriivLnu n'- iti Sit-J Plur.lem. 

CV'iii.j — f.i'' £l^l!^t'*■ dlHlCn, oiHuhitiiu*,' u U 'l j- r, iij.i;.:U. a:i l ciirr^^lug 
wiieei, ->iih),tauUiLU,> dc«<Tihed^iu oomhijkaliou wilii llie »e^ueijl jilates, or 
their eqnivalentis by which tbe dinclurge ct laed la Wgalated, operating aUK 
runtin^ly an «t forth. 

M. C Saddler, of Brockport, N. Y., for improvemeDl In CooUng StoiOBi 

Ctatas,— The gnaid-piale for cairyiog tbe product* of oouibuaaeB nate 
the oven, tliat part tiiereof may poxs amtind and over it to the ftont, and ilia 
rest eutiUnue tu iind up tb*i Ihk Ii t!'.ie, sii^i-fitiit'-uMv a«. *[„', jfi*-i1, in ron)bina> 
tiou with tbe ^ev'e^!^ iu llie r,.iir of IJie llrv;-,'Ktiniin-r, f^ir i-xteiiilinir a portion 
of the rlre iitjar tu liie eti, ttiul the Uetleelioii pt«tc ft>r dividing the drsaght 
and cjirrvinif it towimU eiicli end of tliu oven, K)H:ei£led. 

Fnu)i.nii TownM'od, of Cauihria, N. V., for improvement in Seed Montem. 

CtiiMi.— In oombiiiatioo witb ifae rvvuUr tmi iHwitire dlaoiuuoa of aeed hf 
mmm «f (ha erdfaiaiy aead dinributor, of n^ed <liUI% 1 iUm the aoMla- 
■tealal or oecaaional oiwiuir^ of seed, bs :i r-upi Iciaenlil aaed dlitribeW, 
pot in and ont of action at tJie dii>cretiun ijf ibv oi eniior of tbe maddoe, anb- 
aliullijUlv an vt f irtli. 

<". t^. Treviii, i f lUlicottAvill.-^j N. Y.. fi r iniprxivcnient in Seed riantcrs. 

fVoijM.— 'I'lie <s>uibiiiation <il tlie lurforatcd rc(ri^ter plate, the atljnsting 
^er^•w*, and the upringit, orritii^v-il uiul oix-rating as dcH^-riwid. 

Henry Venuilu««, of Kising Sun, Ma., fur im|irovement in Seed Plaolera. 

daim.—l do not daim tlae u»a of a raeiMocnliiig gage-plate, having obGqnO 
frod openings therein, operating in combbialiui) witb opening* of dlAaent 
obli^jinlVj in tlio ^[rutiiisr plates and bottom of llie hopiier, for in n a^intt or 
dinimialiiii^ the feed of tlic 6»i'd to bo sown, while the tusebiiie i? ii. n i ii jii, 
hv increasing or diiiiiuishing tlto triiver»o or i-liding luovemeul <>1 tje gaj,"o- 
I'lttte. 

Hut I eUint the cnipb\vi,iei.t of tlu- pivutcnl i^M-ilUling plate, wlicn nta>lo 
witli oblique openings, ,ni i. p[,c«itfi *i,te=» of its eeutre, reitcniDg to and form- 
iux onllela at the cin. untfi renee <il !>atd [date, in omnhinalion witb acgmenlal 
or other sluiilar upeuingn ul>ovo tiie uhhi^ue o|ieuing«, and a central annular 
openitig lu the ring-)>lutc, whereby, during Ibu osculation of the piyoted 
pate, Ute seed is not only dischurgod fnmi tlie oullc|j> of the oblique open- 
Inga over tbe eircuinloniiiee of the hii^'-plale, hut sIho through the central 
annular oi*iiiiig i.f the riiiji-j lat-/, iVjiu llje ti ulr _ .mid ends of the oblique 
opeainn. 

David Wells, of Lowoil, Uaas» for improvetuout in Ventilator;. 

(Xnim.— I donetdiiniavsaiaBtorniadaefaiaiiaaeflhMplitas,anaaMd 
in a circle witb oMoing* ba tw e au tfaem, nor do I cfadm ooe nada of a lania 
ef plalea amuued in a dide or anroad an axis, and with epaaina balwean 
tuna, and eaen made to atand tangential or eti rvcd (tiaaavenely) to the are 
ef a eliele or curved tine of tltc set of pUte« ; but I daim a ventilulor con- 
striirIe-1 of « r*:iigle Mirie* of curved or sjiifiiUr j-IiiteN. and iiix-tiin^r^, and 
espia l], L' uh'-^ te-.l ultii u tiilie or li-.a-j mid buviiii; eiKli pliit« eurw: : >.r iu-mIo 
an^ iiiir e-jn\ '..\l,N or eoueuvoly, out ol the general hwi of Uieir arnm^eijuiul 
around a eoiiinion a\is. 

i\ C. ijofflu, of Now York GUI', te lapmamaat Ib Mthod ef aaaariag 

VmiIi and Saib Doom. 

fWlia. loiwiliiig or flMmlng tba dooia of laAa, bank-vaatta. Ac;, hv 
meaaa of moraMe flanehea arraomd and attached as daieribed, 07 wbiw 

inriuts a oontiniioii-* lw>lt U fenne l all on-und between the dooT a&d ||a 

iii.Miilipiee'c, i.r.-v,'iitii.L' I.I-.. u.|i.ur--.. .i. lur nil" the Mife, wUth it llMNhgr 
rcn'lere.l -..jcurc aifuin..*'. tire, ami the door U|foiUf[ f-iijve. 

Jumes liroeidiiitgb, of Walerfonl, Maaa., tor iiuptoveinei;t a i uu iti rbiO 
ailcini,' lluniesa In Laoin«. 

IVoiM.— 1 do not cUim the mere npilght position of tho jai:k^, or tlie iu<-re 
cimntorbahuiciog of tlia bameas; iHit T claim tbe conatniction of the long 
doiible-heddUss or jacks, in snch a wanner, and so lianging tbem on the aik 
by a short ami, or its equivalent, that, in their vittralions, neither cikI of 
them shall pa»s beyond a vertical phuie lUKcing tbroagh the avlc on viiicb 
llsey roclc or oseillutii, ".o that tliu weight of tho jacks shall be thrown oul- 
r.i,|e ..f sbur [H.iiitK iif »iL«pe:i»iun, tli.i.^ eKiiiit.Tiiiuiun'iiig tiie walgbCof Iba 

hilTlU->i. 

\S'iuiluii Kouse, of Tituuton, Mass., for Self-Actiog Mules. 

tVrfiin. — I diuni (without eontiniog myself to tbe precise eonstnictlon and 
arrangement of the puns, or to the precise manner of operuting thetii , first, 
barking ulT or reversing the s|nn<llea. to unwind the vam iKmi them, ajid 
regulating or altering the antount of liackli^; off, as tbe building of the cope 
pri^^-n.-'Ke-, l-y iiieuiis of n stop or Ineliiio of \aryiijg fLTin, ciit« n<ling along a 
r\ ^ <.|\ ill.,' '■[imj. I r ;t4 e'luivirenl, hiitij-tantiatlv Micb «s i« ,-\enipliti<'il (>t) tlic 

l-uiil, the hUtil ?-:ep ur liulllle i:i.i\ erliin,s' t'le rv s ^.^lltiuU I'f the vpuidU'^*. 

Siooud. tbe iiiLetiauUiu for luaking the flu^fr, through wbieli the irrnguUr 
surfucv of the cam, or its oquivuleut, acta u|ion the mecbaniam wliich drivea 
Uie spindles in barking off aod building on, traveiM the aaid cam, or equiv- 
^eut, and keep it to the surface, consisting of the lorewa, the not, eoni, or 
ebaio, lever, and «tiid, operutiug in combtoMion, aa deie Hh eJ. 

h. y, Jenlia, of ll<i^toii, Mie.». l a^-ignor to J. W. I^>ge, of Weat Roxhurr, 
Haaa,, aaaiguor to G. ,\- tlunlinT. u.f ISi^t-.n, M!l^^.', fir Mscliin,-.* lor l>ri[l- 
iug Stone. 

Chint. Thr arTungemeiit iu u sum^'iug or otiicr fnune tor liio puI^-l^e uf 
drillilkg rodaof two crusa-lieuuU. the one witb a recipmeatii;;,' iii-j'.iou, and the 
ether eoaueeted therewith and beuring the drill with a ru'.i] rvaiiin.,' imd pro- 
lljuaaiieljl adtrauciiig motbiu, aubataulially as dcM-niie-!. sti i tbn-, liowevir 
anch amnaila adtanoa ami leweahm nuwV eife^ie.). 

Ake^ Iheamngciuentof a aUding bar ibr Uie i>urpu«j of changing both til* 
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iMMiBf ■mngcBwiil, attdinff ■poo Utalaandril or dnll-nUKk ■« Oie **me 
■dvanew, in roeh wmhmt m <M Oa (mMsMm- prDiectSon reuln* It* pbca 

f B<»ion. Mnffi. 'naniirnnr tu hiriMlf and Oeoigo Poridns, 

M T'ivtMili'iit ill Si'-nintf MLiv'LiillOt. 
tii!mt' .ir.it\-lifi k.« ..r t:nir C'luluilvnt, »«J»r»to from tin! 



nrte oTloUtioD tb*lll»«fad«MM«rilwdlll,tjM»l 
parpoM doMritwd. . ,, . 

1 do not etahn the ntchet-wheel and pawMiol Jcr operated by (he inclined 
fHWV* 1^ HNif; but I datin tha aoakiw th« ratchet rvlindrr, or ei^uivaleiil 

in the indinei) gntnt aa dtaerlbad. 

J. (i. Uru.U 

tAnm.— 'i'n.. rMtiiJiiit' .lr.iH-lifi k.« ..r t:nir 
needle* Id combidittinn with the two iiei;dlti.>, tud two tljrnd-gutdea nuule 
to ba owmlv*! t<>'^i'tl«rr, n> )«peciai**l. 

And 1 ciMm tlie imprareiueat uf mj i.x>ii»trDctiDtf and nfmliof tbe IKedlee 
•nd thnad-gniden, Uit eacli iwedle, directly after fmniug into and tlmach 
the doth, aliall paw llirooitli the thnad-ifuide, wlncli u on that aide of ut« 
cinlh, ppponile to the sidu of it, in wlijch Uio needle Hr»t enters, (mulling to 
clium the nmiiijfeuiint of eneli iieejlo ninl it« tJireiul-(foide. renjui'lKil) on 
oppcwile •iJi* of tint cloth, they lieinif mtuilnicted luid upenied aa aftrnnwl. 

I nl«> elaiiii tlic mmbinntion'. f tl i- r.< ki:i|r thread-lifter, or lla MlllivaUat, 
with llie uccdle und prc.»er, tin- viii tiirtud-lintr being 0]>«nlad,M ' 
cd, kr the tbraad-cmde lever, or aov uliier proper moan*. 

WOUmi Bollaek, of i>faibuietpbia,'ra., to Hwd 8Md Hmtor*. 

Obiaai— yinrt, a and 
tlia ptaaUr, ai« cioaad a 
tlMr«Mk««|i«Milwklb 
oat* 

Seonnd, tlie armnircinent of two or more inHex in tmch n iniiniier tlial the 
operiitor cuu |p1iioo tlie ^ced In a Inil jit ^|>ft'jfird tii.itantv* i.] 

Third, the Cedent, im% in^ ft ^la|>iIlj^ cavity at the outer t-ud^^ nuil m> ar- 
taufed tbat, aa tha aeeja utu ouriud up, iboy will aUde out aiid )>«»» into the 
inbe*. 

FoUTtb, (he armnrement of the feedcn aikd jaw», or valrsa of the tabea in 
•onneetion with the handle, by wliicli the luachiiie i* CmM, to, tk«t Um 
ft«d«ni and fxvn, or Nalvvo, eiui Xiv opcruted by the aaiiM faana villi wUdi 

the inacliiiif m uarried. 

Will. 1'. ChnJwii-k, I'f h>l„MrIiTi. Mw.. f' f inijiri'i rn.Mil in Oil I'reiwea. 

Cuiiit. — The urrani^ciiKtit *>( the ►•■rrw wiilun liic !>r interior <if 

the boK. In coml'iimlion with anil «i> uppljiuif it "iif \v-ud i-f tijc- !">!(, 
and to the platpii. tiial, by it« rtivohitioii in otiv ■-lir^.cti"ti. tLt; fiuit n will U: 
drawn toward* the wiid'ciwi of the box, all suiwtaiitialii aa 9|ic<itleil, nol 
■BMOing toclaitn tbe ontnlnuation of a avrew, |>la:<'n, and imx, i>ut iutiiidini; 
!• Bmit my daiin aa described. 

J«el Imiainon;, ol° liloutuiut; Vidley, Pa,, for iin|>ravrnu-nu in rrintinf 



d ptanter, having a tab* vrtallM, Whidi, in operatinf 
whan plM la ite giMMi, and w amiwed iiiat U «r 



Claim. — Tlie coin'! inuil' n r,( tlif fiiijvr* or irri(ii»'n« f >T M'jiin^t the ahecia 
and holdin;; them t" i Wiil li r, .tn.l tSi,- fin.-, r. lur thr..-A iuif ll.,' »hl■el^ olT 
from the cjliuiivr. ".uii Iti.irrr» i r L'rlp)- r» lir.:u' ar.ai :n-a w jirr->iiic<-^l 
loiiKitndiniilly to the cyltn>U-r, autl mturltcl thereto, aiul beiu^ turned to 
flvt tbe oeceapar^' inovetneiiUi to tile finifeni, by the revolution or vibration 
oftlM cylinder, thmiiirh the agcncv afcmnliii and rkU, or their equlralenta. 

lltoiiiaa II. Do ;i|;e, of Nndina, U. II., for iniproveiuenl iu Marine SI|(uaU. 

Cfaua.— Iluoiii),' the lamp «t a loovaole [ledcstal or its equivalent, iiiaido 
the many-uded ai^tual box, and niL^iui/ and lowrriiiir the xuiuo from ono 
CoIopnI ilnfti to another, by niuaiii t'lo '■i.pl icii i ] t:V.< ■. , ' ■ ir i.-i,iiiv»- 
lenta, the « hole being conntiiiftt i. ntnu i," -m I ij^r.ii. ij ;ii i..iiiii-. iion 
Willi a aigiialj iu the nuuiuer and tor the^>urp<ii,e>, nulwliiiiliully u, ilcMTilied. 

Abijah Hiubnrt, of Aiiguala, Ua., for iinprovemeot in Tumine daw Vine*. 

Cbtm. — 1 ain aware that tiM revolTing jawof avias baa been aet^ and tlien 
aeeured to any dcairod angle with tbe Axed jaw, and 1 do net claim the h> 
doiuir. But I rJaiiB conatnirting the Jaw of a N«oMaf«b«L*Ml 
ur projection provided on tii« edge ibereoi; t>Ml • ltil>haadad iWtw, iu 
uh'< h iii,'>.h> « n here*, 01 other eonlvaleiit. openilM on Mid Jaw, in iba 
tr,»iin> r forth, by wiibb lanii aortMlwuiloaeiaiiil aMnMiheravdvInf 

jliw IU AJiIilr tillii'- 

Thoiniei .Marvioi k, oi' rincinnati, Ohio, for lin)troveincut iu Saddles. 

t7-air/i. -The cjtLsiractton of u naddle with neat attached to tlie |>oniti)ol 
and oantie, by lip«, as dcacrlbed. or In any equivalent manner, so aa to be 
aaaibr leaiovBble Ibr the inapeiwoo, and, if uu«d bo, alteration of any part 
of the awidle. 

Stephen (.'. Mondanliall, of ItiehniMwI, In l, f ir irhj'r. vtinent in ino.lc of 
Tbmwing Shuitka in Lootn>. 

O'liifn. Tbe cocDbiiiatjon Dj.il urr.int.'r Ki'-ii'. t f t.'ie i»j>rin^ tuggerv, coniK. 
and in-uillui,, Av., no Iliai '.l;e <;l'|'rx^^ioIl oi* auv ttf ihi— Tmaillia ahill 

n:leiuu '.rj^K>-'r.M.l: tije !ur«L>r.l ulolelKcllI > t tile UT,aild aHOWth* pidMr 



atail' to actuiKe the »liultle ^ulirtaulially as set forth 

Stephen C. Uendenhall, of UiuhnMnd, IwL, ai 
of Ralem, luwa, for improvement Lb HMid Lmhi 



uUaliy as set 
mood, lad., 



and Ubed King and ICitu King, 



Claim.— 'Die coinhimition of a nerve, oj^mto i l-\ iin line.l plane, an l 
ila guivlei* ajid a^Jiiptublo pin, or tlp.'ir • quiMiJ'.'iJ-. . ''t.ii>ih<.'<i uii<l o|H'.';r.itL:.' 
aaucKcribed, »o tliiU wo can oiwriiie ui.'l Min tlie nun.hir ol Juil in-, -ul*- 
Htatitially let ffei I'ath. 

We ore aw«re thiit the picker j't;irT Ituf Kt ii o[^rnled by h(_-ok'-, iiltK-ruutely 
iwaed ft«iu the tihauldcre on the piclicr ctuli, by pins on a Nihrattuti i>lido 
"1 Inr grovm in the trea<llo ram : this we do not claliu. But «» claim 



oM Oi aiad 
SaVwl 



tia W Wii ai i on of the indined plane on picker staff apring and hooka, for 
tba porpoae of aUdiiia the hooka, in the manDar apacilad. 
t:».^Vmt, onbaWgaD^, IihL, Ar ianrofiiiMiiti la atHfiagSiiV 

aoio* Veaaola. 



atnoe ' 

CSaim. — Tl;e arranecmcn! of *hnft of the prrptMcr, t^o n.« to pn«« t.V.riti;:h 
and Iw Riii-lt-'-i \'\ thu tiiitr, or t;i,' cquiviilciil riierr .f. nioioilcl , a a uiii^, r- 
aai^nt, Iu order thm the pixijichcr niny Ik- •iri\en by one Imii,!. nhije the 
traaani la aileefed iu any <lirveti(in by the other, »ul»taiitiiUly a> Ml forth, 

I also claim the coinbiuiilioii of a iiniver<«ai r\iddrr, wiiii n ocrica of lircla 
amitgad on the top, bottom, and aides, of llie treaM'l, to aid in aleadjriaa 
lier, and to facilitate Uie steering of her in varioaa diiv«li«lM, i? awana o? 
a unlveiaal rudder, stibstaniially a» aet funh. 



Solomon f^bettar, af ait'gfc— Tik, Ar 

Machinery. 

rtiim.— The arrangement of ihlMagdlea and B.Ijmtnble levrni and cama, 
snbutantiollv an ^et forth. 

tiarvcy Silver, of Lowell, Maaa,, Ibr improremcnta in Twisting Tuboa In 
the Fonnalion of Roving. 

Cfaim.— First, ttie cotistruetion and use, of tubes for giving coonteriwllt 
to rovint*. by lia\ing a -lot in the »i<ii>, in mich a manner that tbe roviucoaB 
be laid into tlic tube, althout the Hoc of a hook, a* described. 

Scvinii, the i',:fu*trnctit in, tirrnr.iri'inent, and use of lubea, for giving OOlUlr 
terlwi-t to roviiii;, in c.i. Ii a ri-'.!t:nr nilho-jl 'li!*eny"iUfi"»f the drlviac 
l.;!] irif.l.*. llie tii'oe ran h. r-. I ■. urn-.d on hr juj j.in, ihut u hook cull Ik [ saaM 
between llie boi>iH:s of ilic txiiln ihroui;h tile revoAiug tube, tudtaw tiie roving 
Into tiic tntie, without stopping the mrta, as described. 

bird, tlku coOi ' ' - . - ^ , 

by milking them 
aiid thet 
form the t»iM. 

Gilci" Sl'V.iiii iok! M. T. SusIm, of Ijo'intrhnrir, Y-, for imp 
in M»i'h'.ij'.r\ t-^r t riinpioL' M< inl It4ir'« 

t'iaim, — tVc *hi not i-hum the t^rxiblc die, n.ir thi- ennihinnli'in of thei 
maiient and flexiljc die*, aa tliey have br<!i |in'vi,,ii.J\ -.mMi ; l>ut we claim 
tlie peculiar nuuincr nf operating said di>-s, a* ile»erilie<l, % ic, by mcana of 



Third, Umi coBatruction and ua« of tutwa for iriving eoontenwist to roving. 
' milking them hi two paita, Into one of wbidi tiM roving can b« adiaalM 
aiid then dropped into ua «lhi^ giviaff iithi niamny laiaiy natiM ta 




conipre!«!,ini; lUt: ilexible die I 
Ini.' the liar, aa net lorili. 
Ueoi|a a. O. Spenoe, of Boaton, Mass., for Improvement In a Cooidag 

c£i^B^Tba oomblnatiaa of a l.«at ndialing chamber, apjiliad to tha Mar 
and, and two dxalt Inoa miBad lo each of the ftrar finaa at lop^ boMaaLiad 
two aldaa of an eleratad oven of a cooking range ; sMd comUnaUoo of flnaa 

cfliisinir the wnioVe and other v«Jatilo priMlnctii of c^-'nibtwlion to t^asa from 
tin' Ia-i it i.r the Mil.' rj-aee uit,iiTlhe If.ihn^ chain U-r into a flue leikflhtf lindrr 
the r,j.tr jurl ot'li.c loeji, .iu.i trunks er>eiy acroM* or from fitie to ^Ide of the 

(.n. Uii:;i--e u|- A tlue lending o^'ainiiC nucb side of the oven, thence ilom'n a 
u'u.Iiij;.' iu.'aii-^t ^ucli side of the oven, thence into a rcfcnoir flue leading 
trui;.\erM:i> ucroMi, and under and lu^aiust tlie bociom uf tiie oven, ihenca 
ui'Wiirdn into u flue leading buriaoiitaUy and along the other side of the oven, 
and I'roin fion: to roar of It; thcuce into and tiiroagh a flue leading faurlaoiH 
tally tikfuiijhl r*iich second or other -ide of tlic oven, thence int>i » Hue leadiag 
acra<» ihetopof the oven, mi I from i-idc to ^i^le of it, IhiTue into and tliruugn 
another tine Ic^elijiL' o\, riiii,l iwuiri-t tlie mumI top, nnd in an onposile dine, 
tii'ii to the l;i>t-iiii iriMi.,ii, . ii I'l .-e luu ;i e chimney oT diaoBaiga fltM. 

Henry II. Mraii ii.-i.iL'i , ' I' .">■■. ic lOi. im-, 1.11. and Lliiaid Xytoo, of Catr- 
injitojL, I.a., I't-r iiiipri>\ erneni in llru-k Muchini^, 

-finrt. \\ V i luim the roller, in combinntion with a nrciprc>ni()ngl«lMaf 
niouh.^, I'l r tlie purpow of gntriiig the quantity nf cUy to lie com p rW a ad 
into the su.ll inoulds, the »everu] ]i«rts Wing arranged and ofM-ratinir as 
dcscrilicd. 

\t e al-'^i chiirii the nielho.l of finlKhin/ the (■urfacc of dry clny bricks in 
llinilMf. \'\ llr^r rl uviii;.' i.l* ihc - '1 r j ■! II inii'ir;;il. ^iid then mi.'h ! hitij? the 
fluive I lOirlUie. i'> rufi^j UL," it -.ii-il' r li' u\ ^ i r^^-nrc, nlitli- cotiliKf--l iu the 
moulds, to pre wot it from breuluug imder the upciatiun, aa it would do if not 



t!«th X. Wloihrw, of Kaatlaigloii, Fa., ibr 

Fans. 

( /uim.— The mode of operstiiig the Cm, by meaae of the rod impinging 
upon the floor, and nude to react by means of a spring, siihslantiidly as 
set forth. 

A. II. \N* "(I, of Uii^t'in, Ma*-*., f 'r inijir^m inent in (ins lluno r*. 

6'i'<jir«.- llie u.*e, in a ga-* biin.er, oi' u ,i;>trihutor, i>iti»trnftc<i for the 
pur|H.«« of producing a steotty je: or ilsnie, mol tor preventing the Uowing 
and waste of gas la the burner. 

Muudy Belluiapk of Claulmi, Maaa. (aaaignor In Moody Belknap and Igrlaan 
Khialey, of aioM pbca), Aa taqmwaaMot In llaid||i»imlag Ma %Qw lb 
ehinrry . 

t '-'iitfi — 1 .to not claim A series nf tu o or more crlpiiu: or hi 'Mitiir ilie-. mnde 
to r-'Ufe iir-iMud one comiijon ui'i- n h-^iat; ; w-i ■!■ I ' Imt i i'.vii.r"-.-;,ijj;^' 
liii K, cicli I n i\ iiled with its OK I! jini iinr die ; but 1 vLaim cuiubiuiug the two 
r('i'ipri<.-jtinif Im'iI die« iti!iic«i io a carriaga liatdnw a luoiaanlBl aa 

«9 ktiitcili with the griping le\rr, as tbe upfMrdiolnr 1l0tll,aoaBl 
tbertraith, sulailanlialty as deacribad. 
t'liariea li. Uanica, of New Vofit, M. Y,, for immwrament in : 

Itits. 

i-ttirn, — So fonniiifr and combining llie niovo'ifr and ^tn^i^'narr p-art.* ol 

an cxpllllfioll hit, lor ^y*T\u^ .iilh ri 1. 1 p:7t il h iiei. u.-, tiiiil li < ufli;.^' , .-hall 

St lUl tinicH Im' pre-erve t ^ M'.irLlj itcro-.^ tlie I r. , an l iit tiu mihi-- iiuk, the 
ciit'.ilu' 1" ilit I'll the ri,..viiir:r jioiiil Iliereiif, ^hsli ttlwuN* i.v piiniilel nita the 
Kliiuik o[ tliv ^iLt. i r ihi. hue ft I'le hole ui. defieribed. 

I alio cUiiu tlie ri-iut,' and fulling of the inotaUe part of the bit, a« it 1.h 
oonlradcd and expanded, by means of tbe iucliiied idol* and set screws or 
their equivalents ; so cinit tlio Hp on t)ie movable part, ahall liecomo tbe cut- 
tr r, when bi.iriiig tlio lariiei^l siie of hoIi «. ilhe o'.her lip being at re»t, 'i and 
ti.e lip I'll the htutiounry part shall l^'coiiie the c-ult^r, when Wnni,* sninll 
-i/cii 1.1 'I'.-*; the other hp beinir at re^T, hy which mcHO'« 1 nni able to torin 
the iipf ' f the pri'|"T m-pe f , [ ilith-Tijl.t fi/.-.l hole., wiiliMit eiisiigiiig tha 
c ittcl!', ih---vriU-il. 

Levi. 11. Iiuvis, Mauuiel and Morton I'cnnock, of Kmnct Hwinarc, Ta,, for 
improvement in 8e«d Planter. 

CUim, — First, the employment of the aigmoid, or other similnrty rnrvad 
or angidar nN^iving and disekarginir openings, in combination with (he n- 
tipracarting slide luid feeding stuTw, liir the pnrpoao si>eci(le>l ; the said rc- 
•■iprucBliitg slide iiaving anjcuUr |foinl> projecting into the said sigmoid open- 



Digitized by Google 



LIST OF PATBRTS. 



» 



intrri. f. r <-lli I'tiiiic 'i-'' 'ii-** l-iirv'" '''i tlii^ ^"^t■^l from '.Lt* oullcls iVom which llie 
jituUv jirc reoviiiUi;, white the Uucr nrv tcLnUnK Ihti *c«d IowutUa liie oppo^ilu 
•xtremilies oroaitaUvf Uie opeiunir^, durinit «*<!i> OMmmut ol' lUc nlldi', 
b}' lueuu of Uis liicUiMil si Jm of niIU p< liiiu. ud th« BOiOVaiiHUt uf t tie nlidc . 

Levrii |].Chic]i«ater, of Urookljd, ^. Y., for iinproriMncnt (d Hiix-FuUtr*. 

C^s^u^. — 1 do no* wuh to limit luvhelf tu tiic lucro ooiifilrudiou or uming«- 
meot of the \ian». 1 olaiin ilic »iii'[il<n<iKUt of oii« i>r tuare poire of rullura, 
us dCTcriUid, ill i.-o>iil>itii«tttn niih ilit llm.'^ 1-5 ur ^. i iirutiim, ortboir c«jiiiv»- 
lents, ("i jire-rriting the "■..Uk^ tu tiu b.u ii t if r. :i> rs, 10 be druwa in lu 
di-crtbcd ; al*o. iu t-oitjhii»»tiMU » itii tlio rjlK r»— the rovolring iinn, orunns, 
for ei?l!i'>'tiiiu' 11:1 1 'Irawinu; tlju 6t4ilk> to the bite of tta* roUin, aad abo Um 
•mpio)!!!!'!!! iit'tlic fuicruiii bur, ii» dc«crib«d. 

Julm A. Viko UippoT, of No» York, Y'., for iaiproTcmoot in Csrpet- 

LoOOM. 

Uoim.— First, actnaiinK s pooitive let-off for tlic deliverr of Torn, ■ jiooiliTa 
tttko-np of ttio wovrn dntii, iiii<i u variable n-indintt npon n iM-iirii ui f kv vluiU, 
di'liviTi-'t I'rMni iIjc take-up rolliTs, bj the ctMiibii![i:i"n i.T lii-- cmiik-j iii ( r 
earn on tiic .li*k, tbt' oijuivakiit t3i<Tcot', wilti the allt:riidlirij< hxr and jta 
•micmlnft'^, it* 5c t lortV.. 

ooeoudJv, thti iiieliio<l of workir^K the Irsp-boar^U, b^' muariii of the cmtik- 
ami, lock^boft, Mid anon, lifiiiis-rod*, vtta, umI levar, and tlia oUior devicoa 
atdaf ia MDnaction with tiMae Im- niliaft lad lomrUli iDd 
lifUnr rodi— ihe whole opcntinf a» daaoMMd. 

Ttiinllv. the Ivmpli:!., i'on«Intel«d, aimiBid, md iwwiiim ■• dWflWd: 
su thai tlj</v uilJ bL' opvii durin|{ tiMtlMtllatU»>ap MkniM Mtlllf^tlaMd 
lil tliti time the U> hvAln up. 

Win. Field, ofPruvideuee, K. I., for Improved Msclilno for nuking Thlm- 
hlea for RIskLiix, Ax. 

frta to allda uvirda and Sm mcIi other, m to hdd Um two halvnt of dia 

ve In cutset, while the nrta-le li» beiniT Hlmjieil, und to ^vpsTute the two 
f Ihvj (jTw.e, to ullin, fllJi^h<-•i nriiil'j to drip >iit. iJt.0 the 
" 'ividod BliMNUg groove, w 
m tiMNwitli, ■« aatftiiUi. 



combiiiutioD ot lite divided BliUNUg groove, wiUi • roei^xocotiug former 

I QOBUMdSK tlmovltlii as aot fbitik 
' Wm. A. Uato^onioailtOonjbRiTnBi, ferlBpiMMHitta I 



vperstiQ^ in 1 



In conibinatioa with a rotary eyiindor or box, Wviiur opertarc* in 

" ' ■' 'lM,UHi pr« 



I Uuilera. 
Gaita,- 

ib perimeter, the projei tin; edfrea or wines radial lilia or pfiilai, utd pr»- 
jacting fln.vr» r,r n.-rarn.'"- ! uroiind the sxlaj tlwwkalaopi 

Mpormi: <iT t'li' cil^ 1.. Iw? w>wn ' ^ 

di«pnviti"U tiieriH.f ;n tl.c I'l^rruw, ii» hl-I forth. 

•iaB-iH. Iliuiiiway, of tla-'^l Wcjiiiuutii, .Mjin.^i., for improved Sash Stopper 
and Fkwtencr. 

CSIaXn.— Kimt, the comkinatiou of the roekiujt plute witli the aafiUar lover, 
the swinyioK lever, and iliu spknd spring, eotintniclud and aitaogMl aaa 
OfMnUlng in the iminncr and for the piirp-j^e:^ ^p liSod. 

Seoondlv, the nH-'kitiL' plnte <■ unlMisi-'I witli r.tlnT u ^LnLp"e or eoini>oiind 
|a?<r. In ilif nuum. r und fir thv irj- i-j .iiS 1. 

RoLert U- jMnu-, <jt' u;rijrnu:lKii.i, I'a,, Ijc unproved Blind sn l hliutter 
Opcnjiur. 

C'Hin. — Tho tiih.il.ir shiinVod bo.v-liir.L'c, with roller eontained therein, as 
arnaiii^d with re»peet to the roller within the building, when tho tv)Uer» iire 
eonneeted by a chain, nnd the whole it eoustrueted us de'cribcd. 

David Knined}', of Kcarlin^, !'»., for improvement in Tiiuiiiiii;. 

Cliim,— The uw of hu-nkx in eombinniion with nitre, slum, «nd term ja- 
ponien, in Folutinns of tsiinin, for the ].urpo»e» »e; forth. 

VAv^ni Mid I). Kin«y, of ( ini-inimt!, Ohio, for improvement in Bottle 

' '.i!,r«.- The <-<>;nbinntit.n of tl.i : aK >: j-pcr, ti 'Ci'thcr with the rod al- 
tjichod to it. lu'.d llu; jfiii*ic!*, in Ih.- nutriiii-r and for the purpo«ic« wt forth. 

Joel *«. Northri>p, 'il S_s ru.'nr.o, N. V., l*..r improveaBent in <'ylin^lc^ I'rint- 
Snjr Tn-M. 

dmm. — First, nucli a cuiubioation and anaBfoment of a horizontal bed 
and ej Under of u imiitii^; ptoaa, will onalda oaab forward movement of a 
bod Iu impart a revolntiou (o the cylinder, for the pnrtMMo of takiui; or 
givioi; an iluprc-isloti. r.n.l piTinit il i.. r. Mium ^rati■nl^lrv ,liini;L' the rowmo 
maveuKiit ol^the be l. d,..cril<e.l. 

Secwndly, in eouibiiiuti'iu with a horiwntal ejlindtr ntovin^ in one direc- 
tion, « ith alteriute rest and uiotiou, the iukiug and fljlng appanitua as do- 
•cribcd. 

I'rof. Adolpb Richtcr, of New York, N. 1'., for improveineots In Perspoo- 
tivo DmwiiH; Apparaliu. 

_ CtsMii.— Delinoating natnral and other objects, in b diminishc<l or inereaaed 
|««e, with a leni«, when ll"»o»l w ith 'h.' .tpj ^irat-it i in th. - iTin'inor .h-vrrib«;.l. 
Stcph. I*. Kiiirirtr!!!, of llo-*;oii. Mil",, i.t iii.j r".i :ni i.r in I'riTiiiiiL: l'r._v-^-^. 
(^aim. -il^fpag or baJaninni; iho l^cd which iiMUJn tho form and moves 
up and down for uoeh iinpre*.Aion, ii|Min spnngis so ns tliat iU own wei|(ht 
•hall eoraprcM the sprini;* to a graal extent, and the entire coinpression of 
Ihan be oampteled b;r drawing the bed furthorilowB whiUl in molion aitd 
wliMlttadattWQr aftbo aprinip, whan iIm M ii to rlKe. will mi'«. it up 
to tho oitcM of HMir power, and tlwi apword motion be e«jtiijkli ^ d by u :<ep- 
ftr*te arruntfetneijt. whil(«t m mt?!i^*n. fir Tl-.r- j-nrpo-e .if rt.'!u' wn^* lii^' iiiit-hine 
from lA crLi lEiiii.,' the iiier.ia ir; tn.ivini.' inn i;.. ! I't'iJii a htale 'il' r..--l. t!ie 
poa'er to ooniplele ita ni.--ii'Ui bciiiif upj-licil noar the terniihir.iLn of iir. uiove- 
maot, I* deacTiheid ; aUo, the arronffinK of the tVifket an.f the itikiti^ rollers 
ill wpanta carriut;e>, UH>viu4 un the Mune way», with »ueli rxlative vcloeities 
as not la talarfiira with aaefa other, and ao that the ft b.ket way carry otf and 
bftaf baok ilMit vUUft vUlit Km bihliHr rollers may tntrel mtm 
■lowly Mid do mora pomct worfc, »» deaerlhed ; alw> the pointing of tlia 
sheet, ivliil)»t bi'lnir pr« finr»-l fi-r rptviviri.' tin,' Iir^t ifni>rtr**.ion. by an anlo. 
uwtii- itioveiiien: utr.i.ii.il III -.i,i..> iii,i.ii:.' j. ft,..n '.t' the prt^^?-; aI».o tin: 
applii-ntioii of a IjJu^t of air, or it* ei^uivaieiit, for thepuriwo of furring tito 
■Mats nmi tha r^giatafiiiK point*, whan tbanparta mum pKnaiadCirl^ 
ra i a m a o t un i iwl oa; alMtMi«nim3ii(orthenaolfhmili*ftulnil,arft«wi 



the pre»» by inc«n« of j.tn)0«pheri prewure, appUadiallM) uioiiiier deaveribed ; 
or it* rf^uivolenti also, raakuig live rei^isterlng poiataadjoauible iu UiepiqMr 
ubie, by paniiig it tbroB^h a fttetioo plate, sMintd wil waa u nwpMMa; 
aUo, iiie combination ofUiaopwitqggla and a^aattMaaoaanliiaalianerplK 

whirh operate the i>cd 

Cornelin 



IK Sp««r, of New Talk, M. tor 



SupportiniT t'arrl.Trclh. 
I elaiin the ap 



or any au«Jei>,'ou» fievioe^, lor the purpOM or prtssliw upon the spoc 
enabtinir tho operator to nerre the rope with any degree of ticbtuca 
yarn will bear, wilboot windioig il raaM both Madia npa and Endla 
aaid i-crevi n bcliit attaetad and oparariny in the mamwr and fcrtba pu 



ication of tl»a Mrtwfal hiwto towltad, t> tlia flwntaMa 
of the leather tliiet, holding tk« owJ lao tl i, ft* tlw pwpoaa oT biMtiir md 

•unporUHK Mid teeth. 

iMjdel 11. Soutliwoltfa, of Xaw Y'ork, N. Y., <br improreilMnts in Serving 
Mallets. 

OViiM.— First, the altaehment and ate of the clasp or hook to the hollow 
or eom-ave p«rt of Muldle ofa serviimr mallet, for lM>ldintr it to the rope while 

the operator briiiff!* the end of liie ninrlinu fn-»ni the wpiwi over tlie pulley in 
Ih.i l.n:i-;;e iili.l upper V In- 'I' l!;t' Tiii.lil!e ihc t-'] niien' i; i). iiuidc Vll»t 
ni'lireit ''leini.' wm'ii.iI ruun l !• Ill .,a.;.lK. u;i . pe, 

SciMnd, l)ie attiiehiiiir t.j a -rrvinii mallet one or more set of Ihnmb mtcws, 
or any auudogoun devices, lor the purpose of prosing upon the spool, for 
LI.-- -u. . ., i.i. J " 'fhljieaa tlia 

deseribcd. " * ^ piujMiaa 

Daniel H Wikw. !!. of FufT lo N' V . f. r iiTijir-vemetit in Raj!ro«<!.r»r Seats. 

tVitfWi, — Ti'ie eI;lpl-i\M)el.t 'il ill-' . 1 1 .r ' i' i -j.i nleil ^lilk•n and joinleil rotis. 
with the joiu'ed aruo., jointed neat and bav'k, pillars and BUj>portJ* ; arranged 
awl operatiii).' in the tnannet and for the piirpo-v* herein iiilly set forth. 

Itczek. T. Jciiiiiniis sod Cbaitni S.Collier, of Iklhanv. N. Y., and Thotnna 
P. How, of BufTolo, N. Y'. (assigoon to II. T. .lenhinfM and Clwrles 8. Col- 
ll«r, oTBtthany, N. Y., and Doras I'cny and .Vne i./o Iit ardT.|«y, of Middlo- 
Iwry, N. v., and Allen lteramin|rway, ofl'erry , V.}, for iJnprovemont in 
Corlaife Maeliini'rv. 

(V.ii'/j. -'ii:e rel-iiisting tlM Speed oT iIm rMdvliif imI bjtlwtaaataiaf 

llie rope, an described. 

Wni. F. and Nalbuu iJavis, of t^tleton,'Vt., f.r irr.provemenl in Swing- 
ing Churns. 

Cbiin.— Tba combiaotloo of tlio awlat *iotted board wheel, rock-ebaft, 
■ad Iwar, ftr tiMBiwpaia «f pndmiBf tir* aaaplM motion* of tlw dvh, 
flnam ana Ml oaciuatimi of tho pandtiliiin bam, aiiMtaBllallr as dcaerilicd, to 
badamomiiuited Ihe "tWilUlina IVMibk-.Vrtlnir Pii-h < 'h-ini."" 

Aog. Fanlliiier, of \VaIp..le. N, II,, l..r Tine, tt (.ir <:].^r;itin„' I'ile Win f.. 

Claim. — The nuniner drneribcd of eoii*-iruelinif (nid iipcrnliiitf the eaiw, for 
witlidrawitii?, oarryintr, rrplnein^ and reh'a*iiii: the fl^iiriiij? » ire?., vi/., by 
Inaktiig one of the jaws lixcd, and j.riviiling it with a pin or ]*rojectiou ex- 
tending into a suitable slot in the sliding iaut of the elaw, souiat said 
part mores back and fonb, in conuet wiih the tixcd part of tho Jaw, tho pin 
or prujectioo IbcnHn will, when the tlgiirinir w ire i» 10 he seiic.l, keep it in 
|Mir»iiion for iMjiri;? pMjvpny catiirht in the elaw, aj,d when it \% to ix- re.eftj^ed 
v.i'.\ priAeKt it friiin niivviiyf with the ^.Jiiiin/ n.-* ^t-t f.irlh. 

K. <". Ilari-.i'in, of Tp-'_i, Ohio, f<ir inipnivciiietit in Spaect* fnr Sctlinif Type. 

t' >tim. — Tlie v \ mj reeta. or other more ^iiital^le itliajK'd ela»lie i.pa<v for 
fatjilitntiti^ the hft of peuin^f 1.^ pe, or I'.r Having the time and liilM>r ii»uiiJly 
expended in "■^pllelll„■ out," •' thin spacing," r«f;ulatinc the dictaneeof wonU 
Id the same line fiooi uiie ano'.licr, and " oorTGcung proof," Ui the muiu.er 
forth. 

Oeo. lies*, of Eostnii, Pa, for improvement in Fnitcn^n;: I'liliiiu'!' i" Rail* 
in Iron Fence?-. 

(ijira.— Tlie cireniiir projeet i n. or its equivalent, on the rail and lower 
part of tl'.r [ulii'.i:. in iMiii'!i'.:i:Mi' n with a riirrekpuoduig oavitf OB tba loarar 

rail, f'l amiliLO'il lti.it by ilivin^. u purt'ni: n tarion to MM 1(0, tM fdilgi WiB 
lie elamped to the rail?*, in the manner dcserilied. 
Ilcmsn S. Ijieas, of Chester, Mass., for iinproveinenl in Prying PlriOla> 
Cliitm. — The |>rucess of trcutiikg nugnesiiui luinerwl, such as serpantflM 
silicates of inaf^ncsia and iron, and similar rocks, by mineral aelda to itrepara 
from the t>ediin«nlary or iusoluUei, or undecompoaed ponlous of iioen nx'ka 
or mineral pro<ltict, which I call a boehi, to bo used iu the preparalinn uf 
plfniieuti', if hct fonh. 
John II, Miiiiiiy, of Wa Jdnrr.v' drove, 111,, for Improvement iu Uarvcsters, 
Claim — Fir^t, the iimiin.o inout of the tniek aciapar and driving wbed, in 
maah • ■■mar that the latter, whila tha naobiDa m totilBg oaa avails wU 
tan in Oa tiack cleared by the foimor, whan Ik Baalilna tna aniting tha 
proviom awath, aa act forth. 

Socond, tbo prowctiona on tbo under aldo of tbo npper bars of the Uigw, 
in combination with the chamber or recess on the lower insida oomafa of 
Miid bar«, tn <M>nnteraci the t<-n<l(>ner of wire gnw and otlMr fitfOVaobllni^ 
tionx tM pii.<» in l>'tnevn the cu Iter -bar, ood Ifaa lidaa af flM iwiaa III Uw 



'lltf' . 

Thiril, funning the I'liard flnf,'er> of two part.'', interlocked 
auhstantially as set forth, no tluit the Emss cannot luiljre in 
Ana an inpadinMnl lo tiielr entering ulwceu the atalka of 



atlhaMtaiL 
Ibejolfma 



Fourth, In MmUnatlon wltli a rocker stand or Hat, a nmovaUe ptallbtn, 

eon^triKti il with nlhj; tlml exteiid* tV'toi tl-i' .niter end of tlio entter. o\er 
ih.' iti.i [■.■. Mi l l i'M- ;lp ll,e b iM, ..• ill. ►rriiui. i.'i..v,; tl,.- -tubb'.e. whieh 
o'.Lerwi-. t.ij,j ..'i-tr-jvt the dt--.!i;»r;;'- vf the gniin froiii tiie platfuiiit, bub- 
stiinliiillv tk- -et firth. 
Cl.as. Moiitajjuc. of ritt-biire, Mii»>'.. for iroprovomrnt in Printine 
CXiiim.— Placing the bod-)>late in a vertical nmition, wlten a reciprocating 
waMaa k iBpaMd to It, by which tbo impraiMaw cm be made at each for- 
ward movonant of the said bed- plate, us set fortb. 

1 also elaiiii the ev.mhin'.jti"n of t!i<. vrrtloally aetinir bed, wiUl a cylinder 
^.r ■■yliii'leih. urriiii^M il in h a mjiiinrr that th<; loru aril movement of tbo 
bed will iiii[uirt inotioii to the cylinder or cylinders, to give or lake an im- 
(■■■lion and aUow aiiid cvBudar or ottndaia to laniain ala tt iwiy dmtog 
tha Ntam novtacai et tm bed, Mib^tMiiiilljr w •<* UnUi. 
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D»Tid SjuUicr, of 5li:\Vj|li«ni»t(>*i>, IV, for impmriMncnl in Boot Tncs. 
Ctnini.— Kir»l, Uic ■rratiKcmi-iit oind combinmlion of tht Utmk, (Hclioo 
toUcn, Mraw, aiifl liida, gr their eanivalsMt, wUh the baek ftltttlimtim, 

which, m'l>«n c<>ti>uuclcil, oil hcj doMly ibcratn, for tha purpOM dtMribod. 

A. 11. Criwiri, M. Hiick. .1. II. Utivk. aiiA F. A. T^nni-'y .;iiii»iirtir r» lo A. II. 
Cnitfiui, ol' r.'. |i;iii Ml, N. IJ., f'-r iuipr^iveniunl in Vtitiun^ 

I'ltiim. — Kir.-t. til*-' umiuiCftiieQl aud coiiibin«tion of ilit; m .'.otiiruts. in 
cotineiliuii witli till' Ih'1, hy wlikli an oxicnt of motiou i< ii:i|iiin' J ■u the 
Hnid l*d. much lar»'*r t)uii ihat of Ihe »wcop of tho oit rulin/ ■ -mik. » liil.it 
til" wh iSi- of the mill movtincnts only occupy tho »jtiu-p witliiii tlic Iraiuf- 
wi rk <>( (\ r [ircex hclow th<i bciJ, tli« pinioii theft hmvinft pinioitK n}>oii it, 
»!ni li K'. I T into (4Aiir<nan' rucli ■ it, inaAc f««t lo tiw niilc* or llw fnune, aini 
into n>«"k« <• r, Mwurej to tli« nmliir »i<lffl of the bed, the firknl Icvcr, or 
it* r^uivslciit, havinc it* forked rxtri'initiM oonn««t«d ti> the Mdd oinion 
ikhaft, ni:d it)* op|>twite ond j<Krii<Ml :<> xbty lever that riiw* frnm the i^i-ilUtini^ 
•Imt'l, iri'i the pitinaii (Nnir.'-- riiti' 'hr ^uid k'vrr with the cmuk on tho driv- 
ing; nliiiO, nr tlic eqiiivah- hr.-< 1 'Jm- 5iud iiK*vrmeiit.*(, when ccitiihiiied and 
opernlinK as net forth; dUeUiiatiuf, huwvvcr, Iho ]>nuci|4e of imparting 
■notion to a |>ritithu; pr«ii!i, iiy ilirvct application of pom er to the beil. 

Mecond, lite ooiublnatioii aitd armnitiMncnt of the prenntire c; liiulcr and 
the bad with th« coiivej-inK band*, uippem, and eatna, for opvratinK tha 
■lid nippers, t* Mil forth. 

Tlilrd, tlic uriuiiifeim iir of lh« npper and lower I«lje» with the prxMUr* 
cyliivU r, 1-,'iJ, \ Ini; l^iniU. iiipfHTw, an-i cittof. r' r "[h rulitii? tht; tiii [*er!i 
Ir* »iu:ii h tii-imii T Tliiit nn iiiipriti>.Ain[i oait he ni.i it'. • ;t. ]j ri^rlit lihiliert 
ti5"''»'.iu'rjt "t" tii*^ i'"rin under tl.i' r\ liiidcr, and the t-hi^^** tt- Jei-'r-itcd ttJtiir 
ri'crivini: their iniitrrMiona u]u« tli« Hid low«r tabloo, »ubttut>tiaUyM Mt 
forth. 



U. C William*, of MadiaoD, Oliin, fur improtremant ia WhUBMrMti 
I— A •haft wllk the MtU bent at riitht an^c*, nd I ~ 



OUtm.- 



fUltufOu MBM, amiwcd and operatitii; act fortlu 
J. J. Couch, of Philmh lphla. I'a., I'lriniprme 



ment la lUAiM kt thWag 



■\.i\r thr<<i)i;h th« plalon-rfMl, aa act forth, 
re r..« l>. r-U'Vcr. tlic w«Ik>, Uie bolt within 
prin)^-^-«tch, thti aprini;, and a projccttiofi. 



' MM 



Chim. — Making th.- <!rii;-r' 
I idr<o cUiia tho o iiihiiiHrii' 

tho lever, the two eIun-l^lilt*■^. t.' , . _ , 

as ap]Ji«d to the drilt-nhaft, tli« cnrri*^ or bloek. and the aldi 
aad mad* to operaM logatbw, and to mut tM 
(crth. 

John Civewell, <if STraciifte, N. Y. [MflfacV IV Alvhihald C. rowrU. of 
iamc |>tam. fur iin|'r.^ivei.ji iit> in lla«hln«y fMrflcMWinir ]V<U», the. 

ficurn — Kin-t, tlLc Tii'.vul'le waja runntnt In ylaldlntf tx-jiriiii^, bock and 
furth, titi'-lvr t;ie tHU'-l.iue, arj'l ftiippurtijur the vise, an net l*">rth. 

Secoii'', 'lie ;i I.iii-lii'i.'.e H'lii or ►.•ai.M rjii tlie jide of the I'ru-tion unt, work- 
ing in vuiitact with tli« inovubla fiuj^r, or au^ aliuUar pngMtMO in tlM di« 
diuclc. 

Jcmny W. Bii>>, of IlaTtford, Cdoil, Ibr AttMhmaiit ftr Coa««nSnf tto 
ordinai;y into t)i« Tapot Vi»e. 

tSaaia.— AnaMachmeot to tho T]n,snlwlantiii]ly aa de»eriln"l, r,ud I' rthc 
purpoaaaaM forth, wliirh atta<diin«nl in rviuovulir« ut pleusure, luul re.|u:rea 
no elianm tn the con^lrurtion ofthe vi»M lo » liii h it If j(i|i.ie..l. 

Wni.C. Flniiev, of Fayette County, Tean.. I'lr inij-r K. nu nt in H k-... 
(iMn<— Tlia aittatuiuu of the blade of the common cotton Ikn., upward and 
lMaliwinLla««arve, in aurh form aad maanira* to citaUs the labonr, Iqr 
ioaaillng lib iMtrauicnt and puthtnir b ftoai bim, to rvmore, by tba MtUBf 
odm, mjpim vmiIk, anperfluoua planu, 4Wn daacrihed. 
JM; WUW, of Cincionat!, Uldo, fur iinprovaaiaatia Mortbing Ua<-lnn«i, 
Ariai.— Tliv idldiiu; wriiit couiireto') v<!tb the diiaci, nn<l nlxo with tlie 
dritriiie power, in tin- nijniii'r iK-m riU"!. i:i .■"■nhiiuiiii.i, witl: ti,.' nu rhuiii-in 
dOMribc'l, or it'- i'.|ir.i ah l;t, fnr »li Ul.L- Mii'l iiri.-l. M) Hut tiic i'|H r.iti.i ..-aii, 
dnr)n)r tli« itiotioti of the tiiacliiue, vary the d«ii(h of cut of tlxi chiacL or 
djiMMBMltlltUM)" ' 

Ing Machinea. 



etuiM! it In In 
John K. MeiBt,'«rniM, 0, 



Mdriviavpoawr. 
In EadiaM Balta to Thn^ 

. , „ ib«)tfurtiiedDflink«,wli«aa 

) pan «r llitir iMalioB <in conneciiou with the piuiooa), or 
Moo, and are, at anodwr part of ibair rautka (lo ooanao- 
llm ar adur aMlMMqr sk^), m BHW of ^UriioB «r Ik* 



I. niiu 1 til.- ii...i.i.n, n%th 
• »pt.'cided, the object ul' tlig »U>|» 



Claim. -Tlic contiaaWH Opto apron, having Ita b«)t formed oriinlu,wlioaa 

ooif» arc. at one — .= — •-' .< ■ < » _ 

ine:»n« of pro) 

tioti » ith Ijio 

:wii.l uprou. 

Kortiinatiin K. Klchardaon, of Hicktford, Va., fiw haprovemcnt in tho Con- 
atruetiuii of IMaujfh.i. 

cSdiJo.— Muuniintt the doablo-poinl^d ahare upon the central iltoBidcT^ 
piece, and taateniuic tlM iMMlqr ftHlik-picn! on dencribed. 

HoratJO O. 8*ndrurd, «t Worcoelcr, Maw.,, for iniprorcmcnt in Sotaiy 
KnittiiiK Mai'liiiie-.. 

O'lim.—lii (1 li.li;ilii i: . ri:i.- l:Ki'h-:ni 

the rotary kinttinjt lUDcluncry of the kind, I 
motion U'injt Mimat UwoMMiioMarUMBiMhlBaoiibrcali^ 
Ihiuiel TuTitfar, af WoMMor, Ua**., fcr in|ifOTaaMDl bi Souiy KanilBf 

Mu«'hinc;f. 

Claim.— \ do not daim the conihinlnjr one or mora draA nllien and a taltu- 
np roller, or drnm, In oitc fnmic, winch, when put in Mtatluu, rhall cnrrv^ 
lliem »ilnultaneoilt<lv uri'liTi'I •.•illi it. ,-i to ..L'..'v r Mmr.! lool win.l up a 
lOMoraonl, or like" n. inn I.n. . |..rin.'.| ' rrtr.».Mwi.!.d tiler. 

Nor the appiifntirii ut 11 l..;^-. -iij' r' I or lu- > -I wii-:o _s u«ci| uu eitJ^er a 
aonmoii uarp or flut l.u.i.l linif.il. 1' iiuu'lini'.' ; tuii 1 . luiiii .■..11/1.110 a 
dmA,uii.l Ijike ii(. r.ll. r. jin l niei hinii--i:i I'.r rew.l'. iujr it, » ith » p.ijny mues 
oraetof noBtUcii im-l i^hcr niochauiitin of the pcciUiar kiinl uieuttoasd lor 
knlltlnc, tliat mch draft roller ahall route ainiulancoinly, or with «-» 
vakHSlly, witll each acriu of neodlea, m> aa lo pretnent Ibo kHt^tadiml lowa 
of Mitohea from belnir i>rodiic«U in helical liiiea, and Ut« oril conaoqnencw 
naultinft to the fabric llicrefruin. 

Mmi the arransmiieiit of the dmft nii<) tiike-np tneelnmintn, in conneirtion 
wi'h th..- Vniltmi: liueluiuiiirn. »uj.|«irf. ! !■» lu.. purule fniiiie*, an.l uImj 
til. ii ."iih. . li.iii Willi li.e in.-vliuiii!.ni I'. r | r'..lii.'iui; im e.|uiil an. I niniultnnc- 
una riiialioii -li llic-t frauMT, all MiloiniLtiully a« dcMribcl, wbcrehy tbciv 



■liall not only be no conDectlon bttn'cen th.^ fnttrirn to extend Unoagh Uia 
fabric, but no pMk'ctl.>n fK>tu the fratiiK'« c nn..' in conbict with the piaailHI, 
•litch wlieeN, aii'i ciiin l«r, ..r their m-i-ectiv.- nipfmrt*, during the n^twffltii- 
iH'Oiiii and ciiial rotation of hoth or cither of the uid fminc*. 

Henry J. Uii.?(flo», of Wctt Poultney, \'t., for improvrn'.'iit in rixiklnor 

f.t..M'>." 

# ''■tim, — The ronihiimtinn and arran^ment of the IVoot and rear iluce and 

it'-r e'lin-lH-r. a.- ■■■ t <-nh. 

,1.1' 1.:.-. . i>. .ri.ii. ''V :>.'. I'f Krederi.'ktowa,Fiktftr iinpNraaHMiiilka 

Munntactiire 01' .n;. 1:1,. nu.l >^rthcn Ware* 

Claim.— Vc daim, fimt, the modaofallMlllBf tfwmodntMllMtitlMU 
revolve on ita axis, by mvajia of friedaK wtth At^i^i Md at tkt MM Mint 
be moved fhim nide to aids witUn tlMBaaMt 

Second, the tnodc ailo|it«d fltf rujhf tha nliUw iMitima af lha dtthi^ 

cnt piirtu <.f the maniifaetiipcd article. 

Will. Hi.r-ii;. .'I' K.I •iii.-ti'ii. !'ii.,;in.l .Tntnc» Laneoiitcr. of ^pHn; QaidaBf 
I'll., f..r ii'ij.t '.. ri .'iil 111 r.i,i; ,ii..,U. . .1 lioneriitinif Ilciat. 

Claim. — l li« ndaptatiuu of, or rvinlcriiix available tar oa a fuel, fur tha pro- 
' duction of tho IuIcdm) and ateady heal required for tha maltinf and mano- 
bcturing of giaae, b; intn>dticing trater or the vi^or of wMar tato the Airnaea 
in cpotoet or fai daaa imximiiy, or in comliinattoii or ■istnia wUh lha tir. 
in tha oMMMr aa a«t tortb. 

RE-I88UB. 

Cadwallader Evana, of Ftttabtir|^, 7a., Ibr Btaani BoBcra. Orlirinallr pat- 
ented April ir., 11*^. 

I ehijtn the eeirut.inaiion ..f 11 t'lis 'i!.' u': .y ...ntitie.i in n c.ip-tube, or raiae, 
with a m^rtallic steiii. n-i, -.r i Ili.-r iiv'iir^', n.'t r'.i.ii.'].- »t the ineltuiir temper* 
atttre of tlie all:i\, whu'li ..lera, rtKl, or other tixtiir.-, i- h.M ..r k.-[.t in |Kiai* 
lion whilitt the ajloy re nLiitia hard ; but whi-i* sjii.i ullui U ftw.l, Niid btein, 
or ita equivalent, can more or have roatiau, btr which Ubcrt}' to move any 
Talt<e may be tiberalad, or eanacd to o|MI aaa Wt aiMH aaMpa^ ar iqjr itant 
may be let off, or any index moved, iO that lUa aomU nation may aot aa an 
alarm tn.liivt'.r, or safety apj^nitu^. 

.\No, in c inl ination with raid alloy and pliijf, lh^k«'avy »lotted weight, 
lever, or it.. enniMiIent, an.l hofcty ..r t"V4i|.c Mii%e and it# ordinary weight} 
aeiitii.' in tl lo.nitKr j.irl t'. r rlie j iirj...-.' ..lc*i'rilH'd. 

KinT*'. .N, aittiin. ..t Piiilu'h I[.'rii:i, I'll., f'T iiiiprov CEneikt faft OmbH AaMtM* 
I'atejilni IKrU e, IMS and aiil-- djitcd April <, IMH, 

The arraniieuirnt of two Kn^ei* at aa aoida «ith tta tattotlMd 
eMea of Ibevewel, ondeMribed, ik> that lha action of UM ntatian aull tikfoir 
Utc aCTupi'n ni{ain!<t the nidva umI boltOfn oftlic vcMel. 

Mark Kinlier and Wtn. Martin, Jr., of Newport, Maine, f.r i'ii| r >. men! 
in WelJin,; TiKt In-n to MulleaUe'Ir<Hi or (iti eh I'ateiite.l IM. 1'., l-i;. 

t'tuim. — I III". 11 r'u' "t. el an..l I'li...* iron i..* lil...,!, \.s rir>i prepiirintr the 
•tct'l ii; the mil 11. I.I -. : i.,itl,. ajol thru euu-ij-.j: Ho- iie-i-il .ii to l!ow oNerand 
apon the aurlinec of ihu aioei thua prepared, and in the lUAuner and for lha 
purpoae aet fbrth. 



Till; f.illovi-inj; ntnnn); other paiwra ww rend: 
"On ih.' it.', iiiiccnirationof the Mcchauic-jil EiMT|i!y of theUoimM^" 
by Mr W. J M. Rankinc. — Mr. Rankine ohaerved, ibal it haa loiur 
Im'-'ii riiii|. I '.iii'-d, and la now brtii|( estnblislied by oxperimeni, thai aB 
fornix ( I |jht^;ciil tiMTjfy, whi-ihtT viniblc molioo. hoal, lijjht, nuicnel- 
i-ni. .■ . rir i-ity. I'lit'inirul acilmi, or iilh<"r fornix 1101 vi iiiuli r^itiiid, 
aro iimlimlly conviinible ; tiuil tho KMal aninunl of phy-iml oiii r^.y m 
the univeriHj is unchangeable, aiMl varica merely il« condition and lo- 
cality, by conveniion fiom one form lo another, or by tniiuforeiM:« froni 
ane fonjaa of muter lo auMtor. Piaf. W. Tbampaoa baa pointMl 
oBt, that in lha pieaent coodhloniirtba kaem wibU llM>(l«i|in|N»> 
demiinjr icndoncy to the convendon of all the otbar tean €t CMrm 
into bnil, nitd lo ibc equable difTiiaiofl of all heal; t Hukmej whicn 
iMms to lead tonarda the cessation of nil ph<Mioinenn. r.tccpt sti-Uar 
iDoliona.— The auihnrnl ilio pr.'H iir. |>i|.i r (lo iil^ rut ilim nil heal temin 
oltimatply lo aHNUine tho rndiant lunn ; and tluil. li tiip ini-<liiiin whirh 
aurronnd.^ the •.tjir... and tran.Mnil.'« radiuiitjn bclwirii ili. ni lie Mififi-.^rt! 
to have bounds encirciinjt llie tiaible world, bcvoiHl which is 1 in))iy 
BMi th« laiiiam haai will bo totally n>n< < :> li. 



aiid will alUimleljr li« raenwantmted into Hoci ; at one of which, if an 
extinct «tar arrivoa, It will be resolved into iu demcotai and a alqra vf 

toergy repmduced. 

" Un Iho fninK-s of the Kxceiw of the Moan TempMataie of Rivm 
above tliiu ([10 Aun<»phen\ recontly ulnerved by 11. Raima,** by Mr. 

\V. J. M. Itiinkino — .M Kt noii haviiii,' f< r four yenrx olwr^ed the tein- 
pcriiluri' cif Iho river 1/ i;.' jii \ . ;i;l..iiio. n.. ri,.ni|iiin <l uiih 1i1.1l ol' iho at- 
mii^phrrp, han loiniil ih il ihf mean tcnipcratuio ofiht- nu r invnnubiy 
exceeds thai of tho air, by nn amount varying fnitn 1 J in ;i . an. I uK raping 
•JHo centigmdo, aiid a aimilar i^ult 'inu bii-n di.iduce«l rmiii obwrva- 
~ " " .wtlwLaiMalTMn. li.KwgBwdM. 



BablMlaectMirtiiiriMBfiKt bvtbarBiadlalioa framtha brdirf'ifaa rim 

of aolnr Itoai previously abaorbed by it. Ur. Rankine I 



pnailiun inail>'i{iiaie tn aceoiinl forUw facia, berauw the exeaaaof i 

porniutL' i.r -li.' liv. r ovor ih.. jiir wiw conitidorably above ila 
atnounl in N. .,. ir.ti unii u ry in-ar iln inn.xiinnin in Decemlwr; and 
bocauac iIk mean diurnal variation ul l>'in|ieralttra of the riwr m» 



Digitized by Google 



18M.] 



UONTRLT NOim. 



moch less than that of the air. He ct>naider» that rrielion i« mora 
probably the principal cauM of tJiU r lprnlimi of tcmpprntiin' ; fur if 
wntordanceiHls In a nnifonn chan:icl, vsitti n iiti.tuiiu vl^lk-Iiv. froni a 
higher level Vt a hwf>T, thi- wh-.h it dur m iH <!i-«c..':iI :■> ['\pcDdrd 
in overcoming frifti<iii ; liiat lu ^-ay, ruim rcil nin ]i. -u. on llie 
experiments o< Mr. Jootc> have proved. TkU musi i-aime an elevatiou 
fif unpannmbwUekvOtgo tm, miH Ihe loss of heat by ndHiian, 
caadiieyon, ua w a p w llBB bdmeM dw gaio by friction, tod tt ihb 
point Ike lenpenture of tlw river will remain stationary. 

"On dM pucing of Compasaea in Iron Sbipe," by Cant. E. J. John- 
tioD. Whi)« lliv '/Viifcn.' wn^ in iIk' Iti»in at Woolwicn, it occuiird 
to mo t?i iry wlu ilii r a |:<>^iiiii;i rnulJ lio discovered where iho influ- 
ence* of the sbip's iroii upon iJje i nni|ttt«» wpre so ecjualii'ml, »•< If) 
render the amount of deviation so anull iih t«< be <:r {iMiLii^'u: iui- 
uonanea. The corrDCl magnetic diroclion of tJii< i^liip'a iicad liitiuig 
haw 4alMlBiiM<t Iqr • eamatm on the shove, and that pniviii^ to b« 
near lo om of the points of maximum deviation (tbo standard compacts 
on the ()uarter-dccK there indicatini; 20° mnerli/ doviation), I moved 
iIh! standard compaaa several feet further fonrard in iho centre line of 
the ship, and there found the wMnly deviation increaned lo Utf^. I 
■WW commenced to move the compass aft six or wven feet at a time, 
<ib»ervins the dpviatiop at w»eh pr»!!ii>n, nnt) found the tiKulerly devi- 
ation <fe»;r. 'K'-ii ; iinii on [iliitinir the ln|v;<l of comjMwi direelly over 
ilto rudder-tiead, nutfrrjy deviaiiun vn* pmducird; and hence it fol- 
lowed, iliat Uiere must be a position somewbm between the laul two 
places of observation where there would ba no deviation while. the 
ahip'e head ranainad in IJm mune diraction. Tbia poailiaa I nneliallT 
diacotrared bjr aminfi tba eompaa* • few ineb«« tn • daw, iiH it iDdf- 
eaied the correct magitetic direction of the sliip'^ head. The question 
wliirb now rcnuuncd to bs proved was, to what extent the deviaiiona 
of tlie -aid rnrnpa-H had bcvn lessnonvd (or what they actually v. pn} 
wlu:n the ^hi;>'« h' lii! was placed iipim dUTcn^nt puints; and I .vat 
;.'r;itili-ii In lihil, ihiii afwr s«-!n<?ing tJie veitiiel, and observing lipin 
(■[•jhi priiicipal fi.i[nu. ifu' cnmpass pUccd ats boforo dc^i-ribiil 
proved to bo correct wiiinn a qttartvr of a point. It U necessary to 
nMiHiM Ibat iha Tridtmt ha* araodan beMM widar iha qaaita^daek, 
and t]Mi«(h<« fi renain* to be teen lo whit aitent aueh obwrrailaM 
may be iivf':il in vessels which have iron beams. It will ahn bo 
p^quisilo lo nscirMin, by actual obtervation, how far a pavilion ai> 
■ele«tc<:l ^hiill j r.ive iii!mnfii'„»co(i< «li«n the ship chi>n};' « hrr giwi- 
graphici! iKK,i:ioM; anil as t.n- Trut'c: is about urLxcfi] lo rhf 
•<!n;li('rn henMSj>i>i-r'', am! is a'n|.ly (irovaled with instiuciious ami ihn 
ini'an> of ascertaiDiiii,' «ncli cl.iiii;.'i:-<. ami as I slioll swings bor ajraui at 
tiieeuhitho, on every ^mint, before she leaves, we may hope for mucii 
uHoful information on lid* ImpottAllt aobiect I nnial obaerre, tluit It 
majr not alwavs b« practieiUa b And Iha position no deviation, or 
whafa the innnencaaof llwiron in the ship upon the majrnetic needle 
■re e^oalized, becauaa aodl a point mi^ht ix* fuund In a inoitl iacoiive- 
nicnt pooilion, or be loo near min'ahle iron-» nrk, ui:\i liiii. ry, i r, ; hoi 
If we succeed in approximating toward;! it, auJ ilif ri hy ri iiin i- tii« 
deviations within modemta limits, a point of t^out priK iioal impuriaiict' 
will be gained in navlzalii>:i. 

" On some Properties of Whirling Flntti*, with their applicaljon in 
Improving the Aftion of Blowing Fkns, CeDtrifueal Pomps, and 
certain kinds of Turbiuoa," by Jamas Thompson, lie pointed out 
aavami euiona and iniariatiiif propsrttea possessed by uiasscx of 
floMa ravolvinf; In tha circa mstancca of rnie of the ino!>t ordinary 
kiivds of whiripn ;^!« — -that, namelj-, which is formed when water is 
•npplied at tiio i if .niifereneo ol a widely-extended vessel, and is 
allowed lo llo .v .iw.-iv hy n lenlral oriftce in the bottom. He showed 
that a conpidiTilioii of ilu-si; properties led to the conclu-ioj:, ihut 
the effioiorii y of ri ntrifii^.Ml ]iampis, of fans for causing blasts of air, 
and of tiirhiiH'i dist tiuririi'.c; the n;iti r nt thu circumference, may be 
greatly increased by the provision, outside of tbe wheel, of a apace 
Si wUaii thavjdw laweamiaM ta iwwIv^wiliMVt am iDtanap- 
1tDn,aftar h baa laft thawbad Ha aMef ^ ha had reaaon to 
believe that the centrifugal pump of Me, Appold was so constructed 
AH to take advantage of this pnnd]ila; Um added, that to this. Its 
auptrkrity aver other centrifugal pumpa appaaml to dim to b« in a 
groat dtju'rpe dua He mentioned that an s|>|i:in[t);s involving the 
same principle hii* K«en applifd, with good resuliH, 1:1 Inrbii^es of 
{rest power conHtriu t.-il in Amciica. 

" Ou an Instrument for ubiaimngcorrecl Reprtsscninlions of Objects 
fmi NaMK," by II. Twintoff. TUs liiilc inntmnwat ma «K the 
fnmiflk tit a theodolite, by which ilie angular pa^itiona of tbe aa««Ml 
ul^la in • scene in natnre, which the artist had lesolved to transfer 
to Ua canvas, coold be accurately recorded la hi* note-book, and after- 
msdaittleiaoraibjrtbnaidofaaqaara ilraau ef enoaiiDg ttaiaada, afl* 
emuijjheti in « piotniMoriiqrdeienDiiMd aiie. 



illontljis ^ottf. 



BBicaMHi'a Calouc Eroou. — In anliei^ieo «C lb* probable a no* 
CM of tba bat«jr nigiiw, as dmloH IV BikM^ 
aow Id iha baada of thn anciMW • kig* cap^lale ngmlag of 
ttis engine^ caiefstV dhnra to aeala in Maty dalaiL GaptaiD 
Ericsson has Undly pmnliad 1b» awat flOBpkto Ihdliliaa tor il- 
lusiratmg and dei^]iiif Inlh iha coMlraeikii and ptiAniaiMa at 
this nngine, at as (txfy • dfey aa will be conaislent with UwloleiWla nt 
the parties engaged in the enterprise. A general deseriplioil, tbmigb 
necessarily quite imperfect, was published and illustrated in our first 
volume, tap's 690 to 694, and any farther examination of the prin- 
ciples and difGcultjes involved in its action wnnlJ iir .,orii,M,vliut pi.j- 
mature, until the experiments now being umh on iiia(,'h.!i( i'in a 
"i-iii: nro a ^t.-p tiirtiii^ niivaoced. Lying at ii:T liork in Willi.im?- 
irur^'h, 111 r f.iriui. i'^ iiavc iieen fired op and hTw.Hct^li niailr- to n-vn^ve 
at I'l^' nUi' of revolutiotu p>,'r min ili-. 'I'hi^ jx'tfirniant-o, w'nh? 
tho >-hi[:> vfr;nr'-'d to the dock. Ijai born roinpuU'd hy mocmi* rn^oitcers 
cqn.ll lo al>::u-. 10 or 1'.; tnins por rnnmlo wliilo ii:uh r "oi^'h, which, 
allowin)^ fur slip, would give a speed of nine or ten imies per hour, 
apprnxiinaling tint of our best ocean steamsliipii. As, however, thcs« 
relative values of revolutions in dock or in inotJon are matters much 
aOei-ted by circumstances, it may be proper to suspend judgmeiit for a 
few weefca longer. Tbe floats were smaller sniii tba dip loss than 
usaal, tamUng to laeiliiala tbe turning of ihe wheats at the dock, but 
thPKf! circumstances are possibly more than coanterbaianced by tho 
iui-ri'aKi;>d diameter of llio wltcvls and number of paddles, and ahio, so 
l ux as tba reiation between nvoiailans at dock and under weigh are 
(;onccnied, bgr ibe ilaefleaa of the modal of iha hnIL 

Bnt oar naaoafaig an atrijada af ihia aatara, baiiv baaad «n Iba 
•edan Of dw anaift«Dgta«k nv Mt nftriiBf Iha new 

a|i|riiaaliatt af hia^ ani ftw will wdaniaar eaqjactnna with legaid 10 
the openilaa of tba ktier at diflbiani vakcHiaa. The rageamtor, 
the main ftttim Of (ha iavioiioii^'auiiaa" ifaabitairar tbe exhanat 
through wovan wh«a) Jaanm ihe laal af tha air hilbe wires, ready i« 
b« impsned iolkaa«itbfc^|pliaifaik|ariht«giw ThellMah 
cold air is admitted through the auna wiiaa, and thus bawimaa hsatod 
neariy to iIm tanperBluie reqnireil without any iket. In ihie cotisisu 
tlie economy of the hivcndon. Now, U rvinaios to bo seen to what 
extent tbo air <' >ii l»: ilitis passed tlirougb successive disks of wire 
without BO MJtiuu-ly roUiixling it as to " llirotllc" the cnirine. Bt-ynnd 
a certain point, ihe ;;!uii to fv (Ji riiml from n (moto cooiploto (rjii~l"r of 
the heat would be rot»rB Iti m ronn^'r-lnUiu-ii! iiy ■Jio i li^itiiciion oH'Tcd 
l>y tbe wires, and this poiiit, w:rfi nm-iy oi]n r.<. can oril_\ l>r u^rtTtuniod 
by pr^elifi". The «iipfr>'<s of ilju calorie onL-;n(> wi.'i opon a n-'w jiage 
in o:ii;ir.porin^, rnni;ic: i:i^' all to return to first [ir.iiciplos. humbly 
Bcek, by (xuteul mn:-!.tii{u:ioii and repested oxp-eriirKnitsi, those rules aitd 
deductions with regard lo pntriir.-il < :n>irn;lion snd management 
which have by the same means been so well esiaUllshed with regard 
to steam. There may bo no fear, however, of a lo«s of employment 
on this account, aa Americans are notorious for their ability to adapt 
themselves to circumstances ; machinery will be more genonilly aaap 
ployed, both in its heavier and lighter forms, with each suceeaalva 
improvement, and perhaptt nothing could give a greater impetus lo the 
nuicbine shops of our coontry than tho uiompbant and complet* aae* 
esea of the caloric engine. We bo|ie i« nor aait nmiber to rseotd 
a lavanbla xaaalt af bar Irttl nip. 

SM:AM<iiif '• Jowx I.. St.':vk>s.*" — This MfW ^<'>'atci--hi;i, dosij^'ned to 
ply lietwfcn I'a.'iama and San Fmni i^i o, |«:rlormi.d hci trial Ln^tonthe 
7lh ull. 'I'ho St.. v> n< was lii-i^iH hy ami built for \Vm. H. Aspiit- 
wall ; the hull hv .Ml'rsts. .S:ui'h & Uimon ; tho engine by M<wi-tb. 
Slitltnan Si Alh-n cf tho Novelty Works. Her dimensi ns nr.< ;is 
follows: length of deck, ■i^'.V. foot ; breadth of beam, 40 fort ; brrad-li 
Oi.'r n':'. <..■! feet; depth of Imld. 'J7 fool ; and n^'istcrs ■j..'jU^< tor*. 

Wiih4j0 tons of coal on board, ab« draws 11^ feel water forward, 
a^iaillMtidl. Shtbanta 
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Tlw SimM lim on* ib^ MdHaitbr enilMtiriih wooden rmaing, 
pM|i|Mt wlvaa, uul Flmntfa |iilHil ntrftee condtiiMr ; dmn. orcylii^ 
dert W OKknt ttnkt, 9 te; two ur-piioiint on* 44 taeb dHuMttTt 
ciid6S1iidiMiieiMvfortlwe(iiadMiiag«tl«r>«iMi«aBlTineb dim^ 
tor, ud Wineheink^fbrUMcqndniMdwUM'. Tha C B Bdt ww b— 
9o9ftM|urefM«Claib«aaiiftM> Iteabsftfua IBMNadbBHW, 
■t inboard jmnmU. Tb*whaalaBMaaftatdaaMNar,l6aniH,aad39 
bocltct?, each 10 fe«t long mi M toehaa deepi 

Site hai two drop retnm flna Mien placed fare and aft Ihn pnginc, 
each 14 J ft** diaroi ter of ^Iidl, and 33 feet long, with 64 18-incb flnr-s 
in each boiler. Bsi li Ix ili r ha* throe furnace*. Fire surface, (> 1 00 
•quare feet; grate sunaci , 164 square feet. 

The pcrformanc < ti ilvr irial trip wa* 15 revoliiiioni per minute, 
w irli 14 lbs. fiteam. cu'.lin;; iifful oiiiL'-iti;rd ui ii»c iitroke ; anda vacuum 
ot 26} in. Tlio Stui eiui is Mw on ilia way to her place of destination. 



Wobld's Faiii in Dudlis. — Adveniwmenls in the principal papers 
intile upecimen.'i of akill, iDdualry, ftc, fiwD the Uniti-d 8lji(e» to the 
Indnsthal Exhibition in Dublin, to open on the S(b of Hay nexu The 
•building, like thnae of the London and New Yiiih Wtlta, will be 
mada a boodad waiabonse, and the Brttisih gorornmem, tve are told, 
haw mideitaltni as innduca an act of pariiament for pnMsctioD fram 
idraay of saw iBfcmiaaa. Tha tacnlaijr ia J. O. Hallalt, 11$ Paarl- 
auvali caoiniiiaai Ucam Tbaodoi* aad|fwieh» Sidiaid Ball, and 
C Bdannl EaUchl. AtlkiM •nxvn' •>>•■ ^ be Mfpai 
widKNit eliBifa fam N«w ¥wlt to bddU aad niMDBd. 

CowPARATive Safktt of RAn^wATB n FtNawK Cooarttea.— .\ 

correspondent of one uf the moniing juunialn givca tba fnllowin); »um- 
mary of railway accidental : The namber of paasanjiera transported on 

the rr.i^si ui nilways in 185 1 , u iif H.MOl 1. Of tliix number, ono 
jK faiiU MiUfv ki..ed by jumpintr iiiit o[ iJn: c.ir»; four were wounded; 
four were killed; u'lit ilin'i^ MinitKl:',! I j liriiif.' nu lii'^ track wiifii lin- 
ear* ptussod. Of otfi' rrn iiiiJ wi>rkiii'- ii in ccnplny ol lln' (iiirori'n'. rnm- 
panic^, oijrhteeu m-ri' lilU-i! nuij lu'cii'.s summlfd. (irif |ifrsii:i vv;i« 
killed hv Vfvlisrdarily throwing him*tli u;i li r tli,- wIli-cU ut ihe 
earn. Ill lOiLiilind, during iho aame-ycur. ilic niiinbi r ol pn^sengera 
was 78,ytiU,6-i3, of wliuoi 36 were killed ami ilH woMiMiesd. Sixly-ono 
porxonsi, not passengers, were killed, and fourteen wounded on the 
inck. Of odicen« and workmen employed by the compaoica, there 
wert! 117 kilieii and 48 wounded. Four pcnona eoaiiidtliBd anidlla 
bj thrawiiig iliMiMelvea antler die wbcala of Ifat can. 

Wa» Staawu Vtataami—'Ftm PMataloa n-lll probab^ ba Min 
npaircd or ahared, Iw parfenBanee otluia Wag altogether too faetna u> 
enable her to sniiain her part in the Japan espetfition. At laleei ac- 

conniii, it wait found iropoaaiMe to maintain a preaanre of over 0 lb*, uf 
aloam in her builunt when under way. The Priacelon has been, if we 
recollect arii;bi, three or four times fumiahed with new boilers and 

propo'.lr'r, .T^iil \^ IKJW l'uriu''jit^l vvilli u >EvIi' [if liuilrn^, lir^L intrmlncrij 
by llw- I't'in:i?-i]br unJ Oricnra] Su-am^-ijip Company, and supposed Ui 
hare bei-'ti n r<ni'%iili'rnljli> inipnivem-'nt. 'I'iitii:[»r l)oiler« wlO DOW bo 
put in hy Mci-vri. Murray & IlailuJiural, ui Dalumore. 



RAtLiidAii Bli.vKS. — L. Colbnrn, of Birmingham, Conn., has taken 
■maaret in ^iH ura a patent fur a new nilnwd brake. Thiji invention ia 
a «nMi^u4roa ahoe, which is i<i!»pr-niW on either side of the wheel in 
tho ordtatfy aWMMr, and work-i'd I kc the common brake. It can alao 
be oBcd in cases of extreme danger by the engineer pulling a lover, 
which springs (he knuckle joints of the shoes, and causes them to (all 
aa iha nil uodar the whaala* Ibiai niaing tba laliar ali^fady from tha 
tmdr awl Btappinf dten, aa wall aa ihiowiac the fiiciioiiaMwaaroR 
Aa ahaai^aiMntilfe AaHrieaR. 

DmcovBXT or a New Met&l<— Dr. Owen lit-t discovered a new 
nteial, holding an intermediate porition between magnesia and mtngt- 

nvv, lor wiiiclj ili.^ mme ihalium ha» been pmposed. Iw u.xuif, <i;i- 
•olved in hydrochloric acid, ia of a beautiful pea-groen color, and gives 



dia MIowigf naclia»»»AmnHda, a wUla, bulky precipitate, ooly 
ayaifoctjr iOliAla In aakaaummlae; lUa b ona of ihe chametaia vrliieb 

tndeidar pt«ci|iiuila «a«ad by ihla saafanl la qaito peculiar, and' 
fanaaoBOorthainarlKddianelafiaiiBaortUaaartli. If the phu^phata 
be addtd wiihoot dhtatWng tba ]l4«Ui a number of linle veaielea ara 
foroKd, nrlnch remain diatinet Tha aarth, wtien para, bia the apipeaiw 
ance of powdered, dried albumen, b haa aot yot baoB obuined Ib the 
metallic state. — IjoniJon Artisan. 

Till B. TOW steamsldp " City of I'id^bnrL'." lurnt in t!i<< hsrUor of 
^ ;.lj.;ir:iUi. on tl>i> a4th (■rOi'tiiluT, !i:id nii ti>;.:iiil •nii'. uf (';-M,->el 

conl, which is supposed to linve taken tire sponUineou«iy. Il hatk U-eii 
on board but a iV-w diiys, and it was a fortunate circumstance for nil 
coitocrnod that the fire discovered itself in the harbor. An elaborate 
article on Ihe sponlnneou* combustion of coal, wlikh has destruyrd a 
la^e munber of apleodid aaiiiiig ahipa on their way to Caiilbraia, 
wonU ba paitionlail^ n wf jlahlff at ihia llmci 

Th£ article on telegraphs in tins numbtT will bo found of consider- 
able interest, and will be followed by a ireneral view of the tiaine in 
("rri^n countries. The ■^nbm urine irh ffm|>li ly.'.vrcn Kiifjliunl nnd 
Frntu-r- hsi now boon in »i:r«'Mlul ujicjatiuQ for niriri> ih.i;i a yi-ar, 
ami mir MM iiinniKT uill present the details of in cnnvtruction. 
Thr~-<-' «l,o nHiy pfiseeiis n copy '>( Barlol's Tremiiw ..>n M:i/iiie Boiler* 
may readily test for iheraselver. iIkj wiliu- '■( ih" rule i- r prttporlioninj 
the lir^gTBtos to marine engines, and iliose no; h; tuiiiuiato may find 
il wonh while to notice tlie sjight difference of ih.' ^jr.i "^ of tho " John 
L. Stephens,'' aoe obove, from that given by the rule. The valve 
movement, illuMmtrd by the plate, aikd described page 10, is one which 
has excited in a high degree tii« admiration of engineers in this vicio- 
iiy. Ax a piece of meclianism simply, the beamy and amoothiicss of 
iu operation will well n-pny a cloao oxaminaiion. The probleat ia, bf 
a simple amngemeni, to raiaa all tha valtrea at the pnyer aianaM, 
and holding the exbanai valfe opeo, to drop tha ateara aalia at any 
dednddaM. ThanamaeiamlniethodeoraccaaipHiUaf lUa. The 
Sieven, the otdlnaiy lang^oa mt>«ft nay ba. aiid w» iKok baa been, 
inida eiyaalable ; the 8ich1a^ eal^ is tn omaaaiva tna, and highly 
and jnatly adaiitad ; awl the Allen, on which the one in question is an 
tmpravemcnt, although apjarendy quite cooiples, 1* really very coo* 
plete and effective in iia workiag. It ia aaay «> Utonlly « 4ni|>" aaijr 
given valve at any portion of the ainke, but it la eesenifati ihat the 
debcent bo easy nnd gradual. In Mr. Sickles' arrangemeni, the 
valve rod literally falls, but is chocked as it approaches its seat by a 
|dange in a '• tiji-h-pii' ' lilh-4 wrh water or oil. In the Allfi. uml 
Allen &■ Wi-lU' (:ut.<ilT. ih:' in^iiimn is transfiwd at pleasure fn.rii a 
lifiiiK' to a {^Tiiduiil'v tJrNi-riuliri<; iiiotioii, anil \v!iile alvviiys raiv-.j al 
thi' slum' iii^iiini, il arrivea a; ;ls siciU CktIv ijrsinjrl, '.vhil'i ihe 
oxhaust v.ilvc^, not being thus transferred, retnain open till losM^rtHj 
hy 'ill'' iiioho;; oj' |]te eccenlhc- The nrlirlf o[i nii-iun locom-uiian 
will hi? inipartant only to ihosi- « fn> uti' noi familiir -Mtix the jirim iples 
of ciicmixtry involved in steam generation, bul Wiii^' froiii n work not 
yet complclcd, and from high authority, may attract the aitrniinn uf 
all, from the extent to which it carries the possibility of low temper- 
ature, the theories of heal, latent heat. Sec. 

We lake this occasion to cordinlly invito tho codpcratioD of all 
tnMnated by volnntocring communications or soggestions on thOM 
loaWata with which they are most familiar. Science la often the moat 
paribat ia ihata who know not the meaning of the word, and theory in 
thaaawbopnleiidlodaapiaeiU Onr iavitalkm ia not lo ihoaa akaia 
wbobaaa aoqnind dbainailmi hi tha punalt of trath,tB4 an aow 
mtiof on tbair hnclit but to ail, in any capadty, who atf bana • 
aiiggMiion tooAr, arn oatiaediMi to aidia of any tUikg wMeh any 
be advanced in theao aaihimiB. Facts bria^y told aia paitienlarly da* 
sirable. Pleaw to eooifalar tts as your paMliealar Ma ndii and add i aai 
\v):hijiit resono, as the HOW o( t oomipndaptiin aaaer ifpaar 
without pcrmiaiion, 
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trad M •zamlliaUlia lluit grinimutationx wem j^'ully in- 
/tk«afakfM of MMn, whon^ itic r mdiiion* &x lo run of 
newer wtter or fuM wi«ro Ifie name. I1ie tiiiil n-ks prepareil in 
spetl (o »cw«rs ntf )iMn- uJvertod tons illu>ira !K', on a large scale, 
of Ibc principle* i>f (vuiutlrMClion previously noticed. Mr. K-y, but. 
veyor of the Ilolborn and Fin»bury division, who nuulc cr.r "1 ili ■ 
earliest adTancea in the improvement of the cnD«lniciiun ot >>cwurs, 
bad ahowii tlmi, by an alleratioD of tlwfonn of newer rmm a flat aeg- 
■Mnl Id ati tseg-stjapo— with the atma ^oaaiity of water, at llie same 
iacliaattun — (be depo«lt was rtHlnc^ aM4iaK Aa <i point of peeH> 
Bkry economy accompanyinK improVMiNM in ConMnielian, it wm 
•howB tint ihe number of briotoicquind loeonatnict a xewer, with 
■fil%|ht aidea, 75 iucheH \on(;, waold suflftco for tibo construction <J 
an ewif-ifhajicd =ewcT, with tl»e same .tectional capacity, ViJ inches 

OUii-r i-xaiu^lvA uiigbl be adHnriNl of impmved rciulta obttiined by 
variaiiunit in form, witltout aii)' clini^n ..I l)io internal capacity of 
8aw«r>>.t The cgjg-shape po«<tc!Mi>it m, advantage over the circuhir 
WWOr in tlw incnned acoyring «ctif>n derived fntin the greater rapid- 
i^ of flcMT whon tlw itream m small, and occupie* oaly a acnall pro- 
portioo of tlw Km; and thi.i ia the general caodltion when aewen 
WBOiMia Urse eaongh for men lo travene Aen, withoot reference 
to the qaantilies ol' xewage which they have lo convey ; but it aliould 
he obwrvod, tliat wheri-vcr good inclinations are obtainable, and tlte 
onlinarj' flow would fniTtriirit tn J:i<i p the circular form of sewer 
clear of di'posit, that : jjh m iu d ' p-. [. rr.-d. It 1* stronger and more 
economical, it pre»(>n'-. Iri ilmiii' s'lrftice, bihI i» more cnpuciouii, 
with the same .■iiiin inl uf ni;iti 'i:!!. 'I'Sf -.|i ri:i! .i l, in' i;; ■ il.e 
eeg-ahape diinintHhoa moreover with the aize of the newer, no that in 
iMmiUwtiMn it btMOH aBaiealrniKtcwUe. For pipe^ewem 
tai Mm Out efrevlar Ibm b on tlw Wbolo to be prefernd, because 
tin) ({reater riiik of uneveliiiciw of form, and the difficulty of obtjiinii n- 
the >aine accuracy <>f joint with the C|f)»-!ihap'>, more l}taii coui.ii r- 
balance the ailvanuifre ol' the miiall increase of flow which would be 
ac(|uirod. For intermittent purpoi^e.*, where Ihe hou-se-(>ewa(<e oc- 
*>iiptr« only a small portion of the area, but the Hewer is liable to be 
li ^ ' l wilii storm-water, tha ejg-shape is undoublcJIy the bent In 
proiwrlioii a* the flow can be e<4ualizt!d and adjuiiled, nntl the prin- 
ciplea of drain*},'* reduced by practical science to a;. : ; |irM\irjation 
of coDalaoU, 10 the mluiq exlunt the egg-ahapo rauKt yield to the cir- 
«ttlar,ta tlw beit forn ofaewa*. witlwai laAmoMlo nbw. 

i i a .n )a « i l Prnur grimti iy Altera/mt tf mm, a» mB ta Attitrafim 
in Farm tf Sattrs. 

Tlw foliowing ia an aeooant of aoforal trial works, and filnMialae 
lite cfbeta of altering Ihe aiae aa well aa shape of the ^fakonai of eon* 

* CK^tKtL Hiuan or IIbaITII. — " ^flrtulin iif InfuniMliOit, c-i,JU«;tnl will) rrR-rMim l« 
Work* (u€ \ht Rrnovo^ «I t \V«*).r uc Duiiioji- iil* l>w<-triuj;.rruBH-» au'^ ^«b^>t- t^Ii* 
acrt- *i»ti lor ih* 8twrr»^ nrj.l < 1. 0, . of ibr 9H,.f ©f Tmriii.'* < -r .lt, prinK-J 
iot thr w^«if L.or«l Boan^. r.r't i|i> ir i -E^rn cn^lj^l in tbc Ailmi&iatr.i ;...> . i ili,' Pulilio 

f NArf»w'*r>d <iit-|t cltAnnoU fr^uciitlf col by •Ifv&m* in tb» nrfne* of (l>« toft 
IMMl ■c^niQUtwi in aal-UMt«nml «r«m. ircrr .lrrao*toinliTr of tlip vrrr iicl* ohwrvs. 
IMn oa wlur^ •ainnl vnc^DMn hatv dK>ftr*il tiiat thf form vf tlir l.9l:um oS a wwcr ia 
•r no oviiwq«««K«. It wa4 il«claf<Ml at 1^ utttaat of IW laVMmAUun tkat a •rwet wttli 
npncbl u,l<« anil wit]e.«p«>aijti,{ loMiap wai liM bast BUit moA entakt ftina ai aoMme- 
The aaiMiaaliwM lUmMl ia tWnbu 



AMD ORAnnii.* 

vajraaea, arilh a better adantaiion to the run of aemr mter< and ilia 
aorrleo to be peffcrroed. It t» contained in a report of Mr. Halot tbo 

nurveyor, who w«« directeri to cnakr the trial. 

" 'I'iic innin liiMS of iwwrr in U;ip r George^trrel is 5 fl. 6 in. high, 
and all. « in. wide, and nms Imm il;n Kdgrware-road to ManrlHfiter- 
Blrcet, where it falls iuiu tlif Kin;;"* Sr^Urs' Pond w.nr, I Imu 
laid n Id-inch pipe 5bu leel long upiu the invert of tiiin main line, 
and have built a iteod wall at the end of il, tm that the whole of Ihe 



acwage discharged by the colkteiai sewers above the pipe, aa welt i 
what xewafO nwy lU iia tmy ladCftendently inlo the upper Mtt 
George-Street, la torecd lo ptia ihrou^h thu pipe. Th« wbon an 



drained by the sewers running inlo Uie 13-iiich |i<pe in tienrge-Htreoi 
is 313,778 sqnare yards, or about 4) acres. Observations are beinp 

cpniiirjiiliv iimh t n th ' wnrk. nnd ih?? results are as follows: — Tlie 
\cli.i-iry i f tlif "injJin; in ih..' i-if' Ix-on observed to be four nnd u 

Jialt iii:L"s ^r-'ii^'T lliin lin» \r_';iM ilv ril' i lu* ■«ame am*>nnf nf i^-!itrr nti 

!l.l> 1m--<1 cf tlM» 111 ! TU-Wir.'' ll'il (i.i [l fliMtil III 1 nri- 

tain any doposii, bot during heavy raiiw atonea have bcf-u uia;iiicilv 
hm»* wuakat ihnmA it, Wiwn dw^no ia mmAf filled, tlie velod^ 
and eoneentnilott or the water aivanffineni to emr away any matior 

which ma)' hiive been drawn inlo the pipe from the large acwen, and 
much of uhich aisller il may be preituincd would never enter a woll- 
rejjnlaied fvntein of pi|«e-»«wer« ; also Iho force of Ihe water isouiiig 
fVom Ihe end of the pipe ia anfficienlly great to keep the botlum of the 
old sewer perlectly cli an fur 1*2 r>ft in I.?nfri!i : i^-yonfi this distance 
a few bricks and stonoi nrp tlv|iriMU'il. wi.irli incria".' in *]uantity a-i 
the distance from thi) pipe lucioanea. Unyoad a coruiin distance, 
mud, aaikd, and otber depoiiits occur lo tlto depth of sercral inches, 
*o that tlte aire am there Is wide and cuinpaiativuly aluggisli, aiul being 

■ iDlhWB 



iaesrim in iil wiw fcilai >f flat fat «ir snwr 9hm tmM ttlilf I I MfftTf pwtut. 
la iMUsMs wMa km hat* tarn tosai Mna to at tWM«, 

Vat.in.-4 



dawiutf Iwdc by the dr|M>sli, exerii an anfafORblc uHoenM 
flow of water through the pipe. On the innrt of ihe origuul 
which now forms the bed of the pipe, deposit was conatanUy accumn- 
laling. ai>d was only partially kept under bv repeated flu siting'. Tlie 

Kujv'rHr-i^l vr-liiftty n!' tSij wal'ir in. tlie pijie i» generally three, four, 
ii ul inr iiin- s ^rr, :i:. r ihan tlic »u|)crficial velocity which obtained 
r • circum^lanffs, in the original sewer, and the velocity 
ol ilii^ 1. '1 must of tealtr in tlio pipe approximates much m<ir.^ in n-s 
HutUco tc:l<Ji-ily, aii ascertained by a float, than does the velocity of 
the vhnle ma>s of water in the sewer approximate to ita own surlaco 
velocitv. On one occasion I bad tho sower ia Upper Georgoslreei 
carefully cleaned out immediately below tha plpo.aild then caused a 
quantity of deposit, consistiiijr of saitd, |decoa of Drieka, nnd, Sim:., to 
be put into llio head of llic pipe ; the consequence was, tlie wbolo of 
the matter pa.'dei) clear through the pipe (5tiO feet long), and much 
of it was il>'|M,i-itr-'.l I. II tlif 1> itiiin fi! -hn nlil sewer, n'. nnrrif> tfi'ititnep 
from the rii'l. \S Iji ri |pi|ip wa'^ H'.i\v,i:^' m.irly rn-f ii-'... tH<' 
pieces of brick, ciiic '.M iMLinj; <'»':' p'lund iinii '.hrfc qi^rirtorn. and thi> 
ii'licr Mil'- [«iii;i 1 '.iiirli'i':! ' iipci-:^. ui-re irnji"l'i"'ii liy lln^ frt:rc i.t lIip 
water through ihu whole length uf ptp mid siiuck the legs ol the 
laan at ibe end of the pipe wllb eoaiiderablo Ibrce. A Un Mt waa 
also waabect with sreat violenee through the pipe, and attndt the lag' 
of a own with .lurh firce aa proved tho rat had no control over its own 
motioii. When the water was only i inches deep in the bead of the 
pipe, nearly a whole brick, weighing four pounds, waa put in il ; it 
was licard for a few seconds moving down the pipe, out waa not 
caught at thcaniL Tho bnUt of the iMraun at the head of the fipe 

* At th* iSmaera 
Mmwafita 
hlkawlfca 
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[FtAraaij, 



UwTCled^MtggniMW. AKnwtnnmberof imfohr-alMpedataaes, 
«aeh of Wfml mmm w»i|;1m were wMlied tbrongh lha pipe wiifa 
the samp iippnr»ni e*»e *n marble", and the dUlinct raitlind nnlw I 
occa'ii iiij y hrtard tli«m mak-! mij;ht cunvov a ciux'Ci noiiun uf the 
conxidcrnblo force vvilh which they nuis'. hnvr !wcr. imprpswl. AU 
llw; forejfuing rchulU wore cffi-ctcii ufi"n rlir p naf cith-rr only 
half full, or lem tliao half full of water, wbidi Iwu been gaged ui Uie 
pipib Tbe honte-dniM eamwcMd witk the expeiimeM in Geoi 



0«or|M- 

mraet en in moat reapecta like the net of iba boeaciidniiie of Mw 
metrapoKs; (he feoeru efaanclera of the whole are great aiM^iimgii* 
liriu of form, and filthy and bed-aowlliag coodidon. The nrimoBB 

!s aue an fK»n nearly half a «quare foot to foar Mquare feet crom- 
ee eti ep, and tli« different forms inrlude the c'lTcle, (be aqutre, and 
sqnare boltoin and sides with semirlrrular t>->p; thpir inrltnations 

NOf 111 not to vary more than I'mni h"nziinlul tri a tiU of two inches in 
ten feet. Their condition with respect lo ijiianlity of matter deposited 
ill ihcin does not wein to Ix; rr-gti latcH by tlit^ir Inclinations. This 
may bo «ecoantod fur by the fact, that tlieir wide and irregular in- 

■■MirtolodnirflbgiwlerMewiiy. Uauf^lbtmAttt'SmSSSm 

an w dilapmaled, that their orifpnal form cannot eeaily be distiu' 
nbfaad; but ooou|^ can be delermined to know that the aom of all 
their areas (4H0) v.\>u\ii exceed tlie arrva of a circle of 30 feet in di- 
anivter. .Miirti of lh<< ru%biali and obatructiona in the lioa«e-<lraina 
have tieen tV>iin<! to roH'iint of heapa of pieces of brick and mortar 
which from lime to ;in>e iinve l.nlkMi from the aoffila and aides of the 
drain, as it luis progroiuMvvly become dLlapidal<<d. Vaiioos species of 
flmgl abeot oat fron the interalices the brickwork ; and Itio exlst- 
CM* of old cobwebs aromid the sides, and aomoiimee nearly covering 
tho monlJi of ilie drain, fumiahea another proofs in eoow inataneea, 
lliat the drain haa not been for a long time, if evor, half filled with- 
nnlrr. Theie old draina are tho special faaifaon of rata and other 
vertnin."* 

It in»y be here observed tliat vitnvms pip«-»cwer». if properly made, 
will l>e»r very consiidoruble interna! pre^isure. The numller-siziNl 
stoneware pipes liavc been tested to sevpral hundred fecL I'omraon 
redwaro clay pipes of 6 inches have Ik. :, ipi'.t d to between 100 and 
300 feet of pressure. Pipo-sewcrs aiMl dtaiaa, properly hud, and 
aMBLMjr ihaMfan to «m4 luilir pnanni 
,M««I1 tmmtnMHUlaautam JMkww tlniclaifc 
I llMt tt b ndt idb to mt wemm tt tkt tammom Msk UMi 
ifhlLt 





• As (a^ahfMi . , 

lOtedk Has HiaaM tsawr, iMk JasiUaM at 44Mk bnasb aisn 
aiads iHi. •iss ll via mituutt Uwi ilM nym wasU fetf 
sod it s|ipMnil Iku in ansr ndi ■tsuloiw m ibsn^ wkmi^ mmm 



1m hi m»i» h t* lk» npws af hjriat isw* m raiU at 

""^ ' ■" " ■ ' 'in tsmqr kmi^dnia 

tML 14*. M. pK mix ; 
lo iIm vUwa «f 



rsrioss w n l mw , «l«*inliif fcy (Mtku or hisd h b i i mM bs m slw d . « Ikw ct ftf 
w««Mb«ftlwi>aw«uinl]rctMf«r4ifniLaal,wktaaiksa ^ " " 

ekaf 0^ tafecU, whil« U WMkl ' 



;tiw> froni the lHi«i«>4lr»n« tkreiub 
I onmit npMW ttT lls^litf Is 4 
>rl | cJ t w il dlMrU-'U it wm iw. per ausM 



to K MW. in Milt ftt wmk. la tiM 
Mil*, ttirm lUa MfMM wM vwiif to 



M» r iiiii l vasi,i»>aaai>»swntlmlf s mM ii— I , 
mfMassMi^ AnwAf uiLnfmt ^ tb. UrU. 

old Meamftlalioni aow in coanc of mnavu. In the llolbon uti KtMborjr Unmon^ 
w him thm fla«ltinir i« ivfvlar. tlip nvmfv f apnaa of kfopAnf tlw temm clean bj ffolfciaf ^ 

•< (ilaoiwart, )a 17/.^. prr ini> |ivr aiuiun). New, luial rowt of nrh o tabalw 

wvtit d> liial alio** diwcribwil by Mr. Ilala, aliowini; )uf A K^l.-k !i jiip« mttr*^ a la-inell 
on.'. anH •twfclinjf thp (ia> ttt^t OTef Iwpritv jrpir^. w.tiu 3 -n.t rr.i»rr th i'i IW. fta. 5|^. 

niiW y..r a-.num IT ^»f.rnfi»^ OT) a lafya aciir at (ha e*i..'<.« tb»r»tn 'lpacrf>«l. tTaofr 
\h£ llu»!ilu^ ,yiUt_T ir. 'Jir >aii HiiL-Uanlv a^ww* illMrtft, IN* ra[W(lia*: of Il.i,lH-^ n-pfiwnt, 
th* *»[w.vw? of TTiKoval o; fill !.)*Ja of drmtbi anil ilecoalfioaiiiij refti^e al pet liiail, 

I- :.vr-ii>.i. e..rT a rr.n,. „f inifice 3 tet wU* Um «<«•■«, aaul it ■ naoMd at 



MMb. But a pipo m 15 Inches diameter placed along 
daa aBwor, wkh a aonewhat leas iadination fl in 163), 
tly clear of deposit. The avengo flow, wiuoot ni» 




abow b • view of the aewar ia laUeh iwllMr trid worii 
waa HKMrt canAilly eondnctod by Mr. Loiriek, aorrayar, to determine 
accurately Iheanoont of Mwa^e from ISOO awnge a tae d honsea in 

llie metrt>polia on the davB w lu n there was an intermittent supply of 
water from Hie ditlerfnl water corajiaiueH. 

In tiiii sower. w!.ii h liii ! a Hat pwgmental bottom 3 feet wide, a 
^^.■■clioniil iir'i nt l.'i In I, !ui I an average fall of 1 in 118, the de- 
puait from Iht: 1200 huusut reiralarly accumulated at the rate of 6000 
iNlhtolNtlWI 

Ao borton of I 

»il pcrffclly I ^ 
. was abuol hi gallons per house per diem ; the abaolnto dnfaiage, 
apart from rain-waier, from all the 1:100 booaea woald have passed 
through a &.ineh tube (of the relative nixe of the smaller one shown 
within the 15-inch tubular pipe placed alonj; the tx^liom of the brick 
newer), or jinl oiie-lfiird tho area of the minimum-Mzed drain whith 
hot], up to Uie limn uf the investigation, and upon the advice of pro- 
feiiaorM of archileetnre, been deelartd and enacted in the Metropolitan 
Building Act lo be neeeaaaiy for • aiogle hoase — namely, one of not 
law thaa 0 faichea dboMtar, Qtolla ww Ms «( low, the wbolo of 
tlw turn lMoa*4raiBag« turn all dn bMtaa ta IlM netropolis might 
be diaeharged through a aewer of three fiwt hi diameter.* 

A^r'uslnMitff cf the Sitft tf Tubular Hnutr Draint and Main Ihrains 
required /or the Diy. fm--^- ,-,f Slnrm-WaUri. 

Whilst the drains for ih- ili-^rli.sr^ri' of soil-water from wiihin 
bou«es arc made of 3 or 1 iiu-ii-'-, dimnrirr, ih.' maiii-drui.T) and 
xewers will require some enlargement (beyond the »p«c4! required 
for tlw flRiBin waali water fton iba boMw) lo 
qaantidao tt t rntn U ut, 

The n pc aw Hy of pioriaion (or the recantloa of 
qoantiiies of walar WM aUesed aa one jtwtincation of lb* < 
sizes of (he sewan aa, ■ntiriaoonih^ o«iHlnstad{ ' 
tion the data weta ANud M to iriMiily haalltibiil ta ' 
dimen!ii^»ns. 

The j.rrratest Ktorm which iveed be coiiniJercd — such a storm ai 
(x cnm m England only in the courac of years — would be a fall of 
aU>m 3 inches in the hoar, or 44,789 gallniiit |>er acrv. Now, it wb.h 
proved by tlie trial works that a t^rw-inch tube, at an ifflclioalioa of 1 
In 190, will clear away more lhaa Ihb maitral of lainnMl Asm 10 
aqoarea, apace enough for three labonni' eottagaa, daiaad aa fanka 
nto houses under the Building Act in the metropolis ; at a (iill of 1 is 
80, it waa found that it would clear away the rain-full from 13 stjuaraii 
or one fiml-rate and four fourth-rale houson ; at a fall of 1 in 40, fron 
17 v^iuares, or fivf f-.nr li-r..--' houses; and uilh a fall of 1 in 30, it 
would servo fur 2i Miiinr. ^, o- llie space of two Urst.rate house*, 0( 
eight fouith-rnte Ikju^i -. A 4-ii»cli tube would carry away nearly 
twice as much water (',''} aa ojie of 3 inches diameter ; that size ia 
therefore, tor auhaaan^amv dm aaflfeiaBik for dwgNaliMani^ 
tinjrency. • 

Obaemtba of &» flow of any oalfall of ■tona-water, aod of Ihe 
tribotariea fimn a hill-aide, offi>rB to an unacientific peraoa aooe ap- 
proximate conception of the sixes of tho diannels or tubes which 
would bo required to convey it away ; so in a town, the observation of 
the flow of ■itorm-watrr in the rough keiinelx itr channels of streets, 
wh'To llnTr i» u.-.iiLr-ilrainage, would be supi,-f'.-.ii . r >■[ iho m.vx.inam 
sizes of llie urulerjjround sewers required for its removal. Bui ii was 
found on investigation that for side-etreeta and streets where the 
atatm-waler never rises above the side gvtteia, eitormous sewen had 
been ctMialructod of a ttfttitf aafiaiaat to rooaive walar tiannifh to 
cover the whole aorftee amtal faiehea deep, and to give it thaappoav- 
anco— which it mrer hid— of a river. 

The occaaional banting of large sewers has been referred to aa a 
proof of the neressity of their large si for the discharge of storro- 
waterh ; bu' il .ipfi. ured upon investigation thai the bur>.lin^ were 
caused hy .-o r-iiiiiilnii.ins occa^ioiied by tiie larf.'(> nitr<i of tho -M-wers, 
by thf ir irr-_'iiliirly-C'>nKtrii<-lixl Imtloin'i, thc.r jiinrtio.iH at riehi an^'lpM, 
and by other raunes. On the occurrence of a sudden storm, one ac- 
cumalatioo is rapidly driven wp die incline of taotber, occaaioniiig a 
coinpleie stopnge. Whan dM briernal condUisa of die aawcn waa 
pxsniined at uo ybaaaaAm ttoaa '■■fj'^gt oooanadilt toaanaa 

matter of aa 



1 ■!■ isaasl sif I ifll li Ifci 

>..ii..'ii-,- .:' a |.i..,..r: .. |.m 1)1 ihmt WTlsaji swt >s p n wlil la 

tjmv han[»p.a \tt ta' a ,tifT"n im' fill. 

f Witii faaiiaa lo a ffaal nBmI>rr or lW Ncaatljr-bailt and '->r»< mjr^'-^yr' hrirk •'•w- 
M Is the mellMoIii.U ha rrjMn:!^ t,, Uv oArrf* m^ax^'i tin- ,-.\r,:r^,u'xu ':.r^,y, 
** that wMb one.loa«tli tW aUrncUi lat a man yea anaj ttrita a t*.^.-. n^r o.r L.|;lt uae ttnck- 
Mk and aaaaral b>t kejMl : iWa, br avail tka laaKlM a> • W . <t > .ti ma/ iksfealks 
«M*>t«a(nr a jaid ivui<,"and tkat iba irMaaauinat to naai.oah < . i;-^uaiaaiat 
ftr mm Uian tao aa twdfa |<sn, ■■ak laai a^ Alt tsin af Mora-waiat. 



" ' i T i TT irTiiMi u'lrT'ir'S i' niniir iiill '••BP«>»d. 
km WTlsa* laMls p » la mm ntw <Ma fiaa olba aifad 



Bad. 



eftto< 



agaataiioaof ika 



• ]'. iilii iiu» !tm liy Uili . ill 11 It ,.n II I. i-t^uilail to conrajf lh< im-ai-it..;; 

that a J-feaa aewie woatd a«Ac« iut Uaa erainao "aT li»a metrofalia, Iwt MMvlr that 
SMsUaf iha aema af the whola of ika I in iwtsiii sisss W ks IkM «Mab was 
tMa< i* lalt aapwiaaaat, asd ikai Uw wkala mm iaaitag hi aaa^aaail at Ikswaw 
ssUa s Ukai MW wsay BB>aa 10 aosTCT tl. 
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fOftll AND 8IZB 09 fiSWEKS AND DRAIKS. 



cU dninagie work*, «?w Ibr IIbm «r Mt«i<4s la wMeh but liilk exttiuiiM 

be teaaonaUy exDoeied w«i«,llifi» fHi>y w<frB made ko Inrgetft 
tan aisomed juxihabie exieiuion >>r iiie ;K>|>y|«lii>ii. Huch ixilhyt 

•le opi»n to the obj<?clioii iliat imnin.liale ami cfltmin levies ought not 
to be tnad'j upon (Jii- [irL—ont population lo provide for fonlingpncies 
reoiote itnd iiQcrHiiii. It m <!vcil™kcd in i:ii-h c\|>rnsive pnj'. t-i'nns 
that tho mliicoil nu-n nt \viiirli iinprr.ivfd works miiv Ihj C'iii-;riii-tf'l. 
a* eompaceii witit former defuctavii wurkts, will pity Lr ilnu rcuiuvui 
within Tery abort periodH. Further, it it prvjiuiiipiiiuiiK to Miy i>ni no 
improveBMOt can be reaaooably expeciea npau exi-'^iue works, atul 
- r«tUlb«r«r hwtlw iMMt&U«w ilOT 

MM Bbm of anrar wnU < 
af wMertvMtMl «iy liienttM of alie 

wbalMever. 

'I'de provision of extra capacity for Mioh piirpnseH has, h Wi-M r, 
been frequently ni3j<> en xite anauinpuon (hat tlio incmmfd ;iri'^ r<^- 
qnired wuald be proportional to the population, wlipriMis It ni'poni' <l 
that aa addituioal Dead cansen, bv the increaiicd Telocity, the dtucliarge 
of th« additional qttantity througti the ramo wxed iscwcV ; an effect not 
then understood, but which was displayed in the trial works. Il would 
be ill exceptional eain on^ that (lie tuaingtuin wouM be increased 
vritb increase of popobtion. 

Neitber k the formailon of a uMk vpMm vt Mwen of esinonK> 
Buy aiiea j«atifiable on the pretext of tMr being iei|idnd na tha OMar- 
rence of extraordinary stom-wiilent. 

In many cases an increase in the numbrr of (in- bi;;b.T bnmcli linos 
may iiltimarely n(»c<»witatn an increased site iti the v;ill. y li[if > : but 
'11 rf'S|iprt to a:l tho bmirb lines it WMiy bo concludtid ibjt ilu' coticcn- 
tration and econoroy of tJic ordinary flow, and the most rapid and com- 
■laladail*a««apariiif aaiiFaiapivpQiMlanriiea in nii|iaflBiKa ovartba 
UMMNNWumea McaidMil IqraainaiidinaiyalaniBfiMraniqg ttia 
*als of many years, and aomailniaa auly at inlenab of gaaa 
such a* ilto xionn wMeh Ml vpan parts of Iha matr e twlh tn 1S46, of 
4 inches in ilio hour. 

Various formule were presented to the Commiwioiters for inquiring 
tntf> the mptmi of improving.' tb-:' Hi''i'!b of Tc.vn^. as fumisliing the 
mrnns ol nb'aiiiin^r uri^atfr frrtaiiily :n tlio coiittruction of town 
sewen, aitii pLaas lur liia iianitury improveiiieitt oi Urgo town districts 
were prepared upon those forinuUe ; but the sewers thus designed 
were still so large, aud conseqiteiUly so very expeusive as to oSer very 
famMablo nbstructioBa M tha aMaiuifv VMnMiy adoption of work* 
ofaanitary improveniatll. Tbawptamwrn upaiCBlly thought rej>ui{> 
nam to common and empirical obaemtion of natural out&lls of tM 
tnluro a^wvc referred to, and therefore it was found necessary that 
trial works should bo instituted for the better determination of the 
proper wzes. The chief results of these trials, made ^^ iih ih(? Miiallor 
and morw mitnawf-sblo channels for iht remnvsl of kowihtc nr dnuuogo 
wati-r, liavr- b'.m already descn*;-'! in tin- «>\iil"nr,' c-ii'ii. In n.-.<ipcct 
lo the larger citanncU, the brancii sitii iiiaiii wwer&, litore uccur eUv 
nients not ascertainable by anv readily manageable trial works ; such 
Oonld bo determined oiJy by oWrvaiaoa from an ascertained rain^fall 
atea inw nmek diti nally teaeh iha ontlal^ and 



nnan n iItc 
wtoun wtel 



To lest compendiously the statements as to tlie alleged necessity of 
anch large siiCM fiw tl>e removal of »'atying qnantities of storm-water, 
obspr^-Jition* u pro ifir'rtftl li> till" fl iws of wnfr at tbo nir.rMll.i froi;! 
luri?" di-^incl-i afli r T'lt^ t'nl lo'A'ln^r portion h ot' an cxainina'jon 

of Mr. Ilao exftuplily tlie can ra^ oiul rubuU* nl i)iL"!a invcstigaii<ai«» : 
" llm carried on a act of practical obsi rvm unii ti' to tho flow of 
«ewers of diflbrent sizes and capacities niidcr ditTrnmi circumstances, 
««cr aiace he baa be«a In iha aort tee of the CoamiaiioDen of Sewaia 
for the Molbam and Pinsbary dhriskiRs. Hat earned on cAaervatloas 
aa to the velocities ofmlar nl tba river Fleet sewer; subaeqaenlly be 
extended his observadOaa to twanell and collateral sowvrs of different 
descriptions, .\bout 4400 ncres ore drained by the river Fleet, of 
which 1888 acres are co^'crrj. or t .wn area, and 26I3ucres uncovered, 
r>r rnml arM. The Fleet scwcr is 13 feet high and 13 feet wide, w 'i'h 
a MTlional aroa of 120 feet in the large:*! part in the Hilbnrn 
and Finsbury iliviaions ; but tl>n rsjmcity of tlic whole lifw' \;irii < 
pfinpnilly arcordinir to the quaiiiit', I'f iiirfai--' drained by each poriinn. 
With regard to its incUnatioii, it varies from I inch in 100 tect to I 
Inch in a fkal,«liil(taBnM|MitiaBn an OD «■««•]. Tbnanmoftbe 
capacitieaofalltlkaaMiwadwtliillblottiaalKMit 680 Aal, and lhay 
are :<ixty in nnmber. TktMpacity of thn main Is aboal I to 4 oftu 
capacity of ihp t,cwe(a,afi»Mch it is ibo poncmi onilei. Theavma||e 
inclination of tho wwers which full into tin' Kbrt in most instances 
variea ; iRimo of tbcm aro s quarior of nii inch in II) fofi, (ithefs are 3 
t in 10 feet. If every bonae within tbe diatrict had a drain of 



MikIi dhneter, the pntponion the capaciilea nf die 

bear to \Uf son: of the rapacities of all ihc sowers would be 
16 to I, a: li to iri>> capacity of the main outfall about 75 to I. 
" Engineers and theoretical writers have set forth various formuUe 
as to the flow of water ; and m the Second Report of llic Ilretth of 
Towns Ciimmix^on iliere aro sotne labiro, by Mr. !T,nTki!'-y. on the 
capirity !.f ^."A rrt rcipiired fur various ari as of (lnan:t(;o. TaJiinit 
table .No. j, vut»rj«» linds that the »i»es recoiniiit iMiicd lor Mswers to 
drain certain portions of land are larger than the actual requirements ; 
for, iii-siaucc, tbe quantity uf acrea that a cylindrical acwer 48 inebcs 
fadiaaialarbi (bjr Um taUe) alinwad todidn» wliMi iba iMlinalioaia 
1 in M0, i» 4t; tirfaenaa in pineiiaa ii la ftnml Aat anch « aavar, 
iritb ywt Inclinniiiin, drains more than 100 acres of town ana at a 
ainrilar fnil of min to that on which the table is formed. Afain, a 
sewer, with a similar inclinstion, lo drsin 139 acres of 1»>wn sreo. 
should (by the table) be cf tbe L-afmcily of about l«'<'nty-<'i;;iii fwt ; 
but in tire great storm of Augtut, Iti I'i, th^" water from 215 acn-H uf 
town ;irea, and 1785 acres of^ rtirnl district, occupiod only .'itij fci't of 
tlic siiperAcial area of a newer with tliot iudiiHUion. With respect to 
hu-svr Mies, Uw laUa aliaiva, that at an IfKlination of 1 in 480, a aewcr 
to dnifl 899 aoiaa af toan area aboobl have a capacity of abotu 76 
fim; wltamaa, in a aanw villi a aimilariiidinailon, tlie ana acenaiad 
intliaatonnoriS44 waaanifTVIaat; and to this sewer tharadianwd 
ll8t aenaof town area, and aS56 acres of rural districL" 

la tba fitrmatioD of tbe tables for showing the proper size of sewers 
it has usually be«n luoum-^d that a certain large proportion of tbe rain 
falling upon a tc«» .1 flow into the sewers as quickly aa it 
falls, and that the chaimo^H lor itH nonveysnee ought to be largo enough 
to cnrry that qiianlity away, suppo^inc it all lo onlrr at tlie Itead. Mr. 
Roe tinds from lung-conliouod observations that a very muck aoMkUer 
iof iIm lain naa off into the aewan in ' 



aaiit 

MM aiannial (i c> Ihal trery heavy fldia of lahi ara nadb alMiitar in 
CUMinnanen tlll> tlw floods they occasion), and that sewei« recaMnf 
alonf ihair eOBlBO tba confluence of many »mall<«r channels will M» 
vey away far mnre wa(»r than if it all fnieri<l at ihi> b<>»i3. He C0i»» 
sequentiy tinds that sevvors of much Mnalic-r .itTjion tliin the usual 
tables Indicate ore auipiy sutiii'icot, and therefore that the uaa of aadi 
tables, or of the formula; on which Ibqr oaoatmeiadi law M In 
large unnecessary expenditure. 
Since Mr. Roe gave the evidence already cited, Ite has been com. 



elled by illaess to resign bis office of chief surveyor to Uie Metropot- 
a O wiin i o ii of Sewmni bntJwliw liace his retireoMnLaad dani^ 
Ma eonmteacenoe, ttecnpiad Uaualf in completing lor tna Boaid a 



laUe of dimensions uf sewers, founded upon bis otnenationa, in tbe 
Holbum and Finsbury district of the metropolis, of branch aa well as 
m«:ti litii-K of sower-* — ofi*i'n .ttions the most extensive of any which 
\vA\v yd Umi mad-. 'r!i'- runs of water through lbs MaaH'er-eizoJ 
pipes are corroborated by tbe reaaila of ttial worn, {Nmomted In pur- 
suance of tbe iBTPMigiiiioM dmctod If tha MatNfoHnn Sanitaiy 
ComntLiaion. 

Tbe discrepancies of tba lonnnto ad o pted bv varioua eminent author- 
ities for calculating tbo ran of tMter laran^ pipes are well known. 
Some mathenkaticuuta appear to ba*a deduced their aonalanla tnm 
experimcou on a ac^ ao aaull aa ooaM be tried ia a room, and to 

bave assumed that em|Mrical fnrmnlia ao oiMaioad were of Drdveraal 
applteation; but tbe results of aueli aaleolndana are frequently at 
variance wi'h fact and with each other. And cojroct though rertsln 
formnli' may bc for determining the discharges of wat^-r tiiron)>li 
Minpit- pi|:s> or clmnnels under certain CJ?ndiiiijns, it is <\u\xc cor'.ain. 
frcm a. I ih" muK recent and carefui invciiip.iiiomi, ilwit tho pvc-r- 
v»r.)ln;,' ciiiiiittiuns connected with the complete drainage of a town or 
district renders ihe appUeaiioo of an^ of tba fonnnia blilMrM aaad not 
merely impracticable but prodaclive of aeriooa ooaairaeiim enar. 
Tlie objections to the use of all the tables prepared from such fomudK 
for determining tbe sizes of sewera were stated in evidence befom tbe 
>lotropoliuin Sanitary Commissioii. Their entire inappllcaUliiy for 
thb) purpusc is strikingly confirmed by Mr. Roe's table, founded upon 
tins only obscrvatiiw-^ of eonsiilerable extent in the sewera ihemse!ve» 
vUiich are knou n [■> hn',i> brsMi yet made ; and the rirr um^i.-inccs uf 
tlie flow in \\w luroor si/.>, and of most extensive lines of aewera, are 
such as could tie corio'Kirait'd by no trial works atlaiaaUa iridi asy 
available i[ii>aii.s, or within reasooablo liiiie and coat. 

Tbo sixe of a stream arbieh mnld be pndnead bvn^vM Mi nf 
rain, upon a given ana, adnlla of aaienhl{oii,aanniainf that all or a 
given proponigo of dw water arrives at tho drain at a given rate ; but il 
would appear tliat notwiihstaitdiog tbe ei>ormniu e.v)i>;nHjvi!iic«s o! 
(Iraiiiaijii %vnrk», persons dirocsinfr tnc niiilay hod never determined bv 
actnal ob^^rvanon ilir j^rtatost nile at w hicn tbe water did really run 
oStf and conwqucntiy did man know of what aixB drains should be ntad^'. 
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The praportinn of the 6o \ '.vl.ii li aLtually reatlips ibo wwfnt diflor^ 
gre»tlv nriiVr rfifff'rrat cirouniH^aiicr?- of BCiwon, «!w! •mrfarff, and 
espec. illy 'M" diirfr-'iit rate< uT rsin-i.iv in « ;;LVfii :iin<'- I'l !■ 'ii^'-roii- 
linocid riuus, and in iicary sluiuii*^ fur wliicb the table U calculutod, n 
much larger proportion rvacbcii iheixewcnilmwi oiiBaaiy occ4isiu«is 
the greAtor How rruin the covered portion of diiiDiifaMttilMllylMving 
time to pass awny befoia the rain falling oil an abwtbvot HUrface of 
;;ardpn, meadow, or arable land, rcachm ihe MWOr. 

Tbe folkmriimf ia Mr. Itoa'a 1Mb, mid his aveotint of its foroatioa: 

TaBi4t Aombif A« (piaiUky ef CnmS Surface from irlUek Cfivtttar 

Seuxrs (irt/A Jtmetioiis properli/ connected) wtU c^vij «t.-ijy the 
Waler cwning from a Fall ly Rma tif One Inch in .'.'j< llrar, mlh 
Utmu DrubugttM tuotrtainei im At HMorn €ni FMmrg Diti- 
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laUBltftnMd Awa rmlti obtataad fton rttcnsiiMH e<- 
tcnfiqf vrcr « paiM of twenfy jcan tn fli* Holbofn and Fnhny 
dIvUMia. In •loaie iniitnncea the obsortrationa Were carried OB during 
riia whole period of heavy rains, bein^ commciiccd aa caeh storm 
began, aiwl i-f'iiliiuii-il tints' t'le iff-ct Irti'l i-eawilin '.lie •^ewerm the 
ilepth of wati-.- li<-i:iL: (■', iTV f)vi' niitint.'s, -av.A tli..' Vi-indty of IIms 

current ropi'iiti'ijlv noted ai every ric-jilli. In loim- i'lsliiiues the ob- 
jier^'.^lin-i" «i ro c'lntinued day and nli-lit for s.-vi-ral iimu'lis in diffcr- 
«nl yeurs, iin<l in othcra they were coDducUnt day ajij ni^t for a 
fWiM of two yMia; taiinngin being kept tu nticertiun the dfipUl at 
nm Qiat fUL The partfeiilin from which tliu liiblo is compiled All 
upwards of 100 mctnonutdm Itook*. Tiw firat wving which these 
observations enabled me to nako WM abont £4000, by lewwning the 
n\t* of a proposed portion of main linet hj whicb a recluctinn of two 
vuineo* per foot lineal was effected fn a length of nearly 30O0 feet. 
In othiT FflWtT:* r f tim^HiT nhc, nariri^ wpri* cffpftcd to th<» nmoont 
of (yevoral ilii)tiH.i!ui» jn-r iininKii for m.tv.y y^.-irn. In lHi;i, I waa 
calit-rl up.in lo rf'i'rirt i<u llu' :>r^( ii;i.';i.n'< <.l •^-iviuL,- tin- '.im r, of Derby 
from ilii' illsr.«iruu;i i rt'i-ittt nt' |1 >i.iU, li it.im ihr knowledge 
ubtainvd during tiie eounie of \iuu-ii.- u\Mt.-v\AUv:iA, t;uit 1 was coiabled 
10 MCfMt Dm aiM of Hmn which wonid convey the doudwNar of 
dko BuMoatoB Imok, tfao cwwflowing of which shortly bofbn had not 
only eanaed dumagD to tho amount of aioay Ihoaauid ponnda ater- 
Vng, bat also Ions of life. From the Ana Of Ihe eompl«tlon of tb« 
■cwcr to this date^ it ha« anawiriKl i»vi»ry frpwtrttlci'i, no floodiite 
having b««n complained of, althnji:!. ii; .\ni/ui(, l-ltti, rm re rain fell 
in a short apace of time than I tinl on record at any other period. 
Tbit knowledge also cnabSi-il mo '.o judge of the size required for a 
maiii line of sewer in the town of Birtningham some yeara aiiKM<, and 
whieh baa also aiuwered every requirement. The necexity of eaio- 
ftdJy forming the soweiBi so that no obstruction to tbe pMsage of (Ito 
water may obtain, enanot bo to» atmglr i m f im nA on Mm miada of 
■n eonnect«d witii aueh works. At tfio faoad of llis tsUe I ha?* 
named, ' junctiona property connected,' nor will the reapeclive aewera 
drain the area stated, unlens this important matter be duly attended 
to. Even- jimi'tirin, wfn'thT !>f wwcr nr ilrnin, t-linnlil ..'ritor liy n 
s'urvi' ol' sijtSii'ic'it nidiui. ttirn.i in tin' sij«i. r» .-l.nuld fvrtn true 

cun-^?., niirl .I'l, even in tJien", tlii'O' will lie more frictKiii than in 
Btraij^tit lini', ii nny\'.\ iidJilion should nt OHrvcl fioir.U bo made to the 
ioclumuao uf Uie sewer. I may meiiliun a imu uc Ik u in Ulu<itra> 
tfarn. In 1844, m graal qvanlilj of niin fell ui a sliort space of time, 
overcharging a finl.«lxe wwcr and flooding much property. On es> 
aminotlon, it was founil tti.it the loma In ue aeweis waio aaailf at 
rigfat an^leo, and aim- th.it all the collattra) aoweia and dndna conw 
in nt rigtit The facta and anggcsited remedy were reported 

to Itii' iiolhorn unii Pin«bur)' Commlaajoncra, and dinctiona given by 
tlien to cany oat tli« worksL The tnms and jonethnw wen fonaad 
kcnnaaaf W Aat ndiaa, and aomd aart4«a «aolta pnt to 1h« 



tWBRS AND DBAUr8. [FolmiMfjr, 

gully-ahoot-s .-imi ii.-..iin. '.lio rt'siilt 'Ii.ii, nllimiij^'h in 184fi a 

greater (|a;iiitity o) Tain Itilt in tiiv miits »t)au,u ui' ume Uian in 1844, 
no floodin:: 'Kcurn d, and since then tlie area draining to this sewer 
boa been very much exlooded w^oot jnoonrenjence. In anotbef 
•aw loodins waa found to froeecd frpantomati^t ongianin* 
Itao oraewar. TWs w*a remedied by a ei»TTS of 80 ftet mUm*, 
when it was found that tbe velocity of current waa increaoad ftiMI 
Vi-2 (aa it was in the angle part) to S08 (io the curved paM) par 
minn'-'. with the same depth of water. In t!ic winter season, on 
meatlo» ).:ro:ind AS acres In »iM,h«vii>t! ■'> rlay ^iiilt^uil, 3 feet per acre 
per niiiiu(>' w n< t'ti- piMtfiit qnsntily that camt^ at on* timn fVojn a 
fall of rain of h:iir an incli in i3i'[)th. and Uiis amount did not rc.ifh 
the sewer until three quarters of an lioui alter the rain bad c eased. 
From umibr ground daring tho auntner, when a greater llril of nrin 
took place, no wator ran off tha anriaeei, and that which pereohtad 
t« the laad^diaian did Mi taaeh tho aawar oniil after the greats 
flow from tbe atiwata and honaaa had paaaed sway. In applying the 
tulil« l« toeolities wheio the {acUnation of the aurfici- is greater than 
that of the Holbom and Rnwhor^ diviaiona, a modiHiaimn oi tiie sixes 
of powers will b*> re^jiiiredi for mfit.ince. fn ooc that came itn^ic r 
lay notico. \vHcri> llh' jjiTioral inclination of the HurfMc of the 6lrec-t.-< 
w^n uhou'. 1 in t!if ^rrouti'^t flow of watLT from ii t)iunder-?^toriiii 
c;ino- to \h<i «'w.t lit Oio r;ilo of Dii.'-lliird i;ioro th:in it did to a ".-wor 
draining; n ^iinil.ir t.:l] <^1' roiii frulu Mi Uifsi witii 1 gKlitHikl aurfAi'C iii- 
cliofc'.ii'ii of 1 ill liij." 

In examining lhi< tnfiV, Iwu pninlH of emr raust be guarded 
against. Into wlii. 'i th<- nr.lin.-iry i ah nliili.oi^ « liu'.ii lead, and which 
constitute the striking diift-rciKu Wiu cwi iU» ri^tiulu here noted, and 
those which have been hitherto put forward for guidance; namely, 
tbe error of calculating the discharges obtained oiuy from pipes run- 
Ding filll at tho head ; and tho error of asslUling, IvUbovl obsom^ 
tion, that Uie given quantity of rain falling in a certain time woold he 
discharged within tlic same period. 

Tlic effect of junctions on the line of sewer constitutes a moot 
matpri. l di*r. ri iioo in tlie diwharge. The exptrinienls and obwn'a- 
tionn sJiciw. ih.it \i. ith a pipe laid at an inclination of 1 in 60, with 
jnnetloi.s a'.on,; its line, the capocity of diocl-affro tjpwards af ilirw 
timcH I'ri Mlor than if the flow Wi ru lui rvly from :i full iit-ioi; ..-oi ;:i 
the larger sizes it will b« found that the quantity accumuiated in- 
creases to upwards of eight times that which would be diachargod if 
received onlv from s full bead. If tlie araa is lengthened and distant, 
with little iaeUnalioo towards the (naiB» and there ia a considerable 
portion of mial araa, the conveying aewer may be proportionately 
less. In such cases the flow from Uie nearer portion of the district 
will frequently h.ive been discharged before that from the distant area 
will have n».ni'hef) the mnin, ."(nil iit tinif! ttio r.iin-fsl! on ths rural 
porlii'M will ho |iro|i<'rtion.ili-iy lon(./.r in ro-irhirii; tlio "ov\or^. 

I' >h'>iiM he- ..l-^rrviii, l!iat alll!ioi^;:h tin' arln:.! r'i 'o^ ojv.oi in Mr. 
R<-i-'s t.-ihlf u oi;ld nioro tlian fcutlik i- I'nr tti<' liraina^o- of tlo- aro.iN 
Stated, with the houses thereon, yet in rekiiu.i tu Uie smaller sizes, 
Ibrtiwdfainafoof oowtaandanUaalloBsof house.saoHW medifiai^ 
floaa irill h« Anid aaeanwy; In tbeaa eases, many of Hio ivaaona 
alliided te>, which are seen to operate in groat reduction of size of 
Mwer for birger areas, and for space from whicii several coniKctions 
would be formed, more or less distant, will not be in action. Tlic 
raln-fall from the smaller spaces will (low more immediately to the 
driin*, and their capacitv must be c^nai in its di.whargo with corre- 
sfi'inding auddenncaa. "ITio pipc& ihoinsoNvs, niori over, are often not 
of tl.o fuH sjfc't wWch they ore stated tu he, aiwi Uitir greatest cfluct 
is no', olitaihwi friitu nnovanncss of form. Tho risk of carrlcasneas 
in laving utd jointtii^r i-i greater alwo in the affloller sizes, wbet« it ia 
of tfia most importance, and operates still ftwlhar In ladndag tha 
amdiaUo capacity of the pipes. These pointa have so Ihr Saflaoacad 
the practice tliat 3-inch tnbi^ have scarcely been used hitherto, except 
for Dranch hon9e.draina. For these reoaona it is considered advi- 
HaMe to admit of greater margin in the calco' v^ion of tbe aizea fix this 
purpose; and tho following separate table liat 1» tn [trcporsdhylfr. 
koo for «p»'i^!ii! npplirafion to hoiiw snd fi.jrl driiiiiiij,a- 

Krotn tli!.-< t.ihio it vsili Iw (XTv olviii, that tho ■iowor forniorly pro- 
puMxi lii<9 atuallofl sizu lutmi^ble lur tltu dratiHi£« of a " man- 
sion," viz., 15 inches, would at a Cill of I in IM, drain 79 of the 
largest manNons, or 2S4 of the smalletit houses^ that a £)-incb drain 
(liM ndniaHiai aiae ftaaMibod by tfaa BnOding Act, for the drainage 
of a ifagla bonae), would at tbe same giadiant muovo the stonn- 
watar ftom ai of the largait manston^ or from 76 ef tho aoMtleit 
hoMca; or, at a fall of ImM, would drain nearly lOftaf ibeawalloati 
oranarwof nearlj S|nena of covered unifiMe. 

An lUneh aawar, Icaa than Ont fceacribed «• Ihe nbnnnnalM 
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tMSSB SYSTEM OF CANAL STEAM IIAVIOATION. 



TiiMS ihouing Ihr Sije and InclinatioiK^ Main House-Draint fur girdi Sur/uixs, aaj the .\ umitfr of fl^iii,.s i i r U'V .''< r( »n, 
from Mr. Roe's TabU for a Fait of itam Mo vfieket in tft« Mwr, at oblautu^ in Ike Hfilborn. and f'insbur^ Dicitian$. 
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1 in 130 
1 in 40 
1 in 30 , 1 in 
1 in 30 1 in 
I in 
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I in 
1 in 
1 in 



60 
40 
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1 in 60 1 in liO 
. . : 1 in 80 
. 1 in 60 
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1 in 130 
1 in 80 
I in Co 



1 in 130 
I in 80 
I In «>0 



1 in 240 
1 in 130 
1 in 80 
1 in CO 



I 



1 in 340 
1 in 130 
I in 80 



into wlii< ■! .1 mail might crawl for cl> ii:i''iric. ut iv. inclination 

of 1 in 80, removt: tliu atuno-water fruni nvarlv 30 ttcres ; nnd u (OWisr 
of a ftwt {teu than the mtnln— itM Itimmf mb—m andnd for iIm 
lanillMt itnet), would, at lbs wne ineKiMtlMi, nmof e Uw dndo^gi 

bom 395 ncrc». 

In difttributing the incUnatioDH, wbich .1 gUt n f ill in any contilHK 
OU9 length will admit of, it should b« bomo in mind that it ia alwa)** 
dr<iirublv to gradnatc thcta, so thiit tho utoiuat inclination whidi may 
Iw |>raclic-nblc bliould Uj given it ihc nppiT [tart of the line, whero 
tlier* will be the leu* current si il tun e <ii' r.ut i p. The dmii •» fl;uulJ 
alvi'ay* be laid at the grnatest im iiti^iiliLiuH wliikh CJin ha ol>tAiai4 ; and 
this should alvraya be kept in viev, therefore, in selecting the nite* 
from tb« table. The sizes of tbe droiiia will require modiScation 
awrilag lo wriiHon* ta Uw aw* md iii ftHa i i ii oin of fte gwwwd, mi 
IIm iMBMf of hwum to provldad (br. 



Laks'a System of Canal BtoAm Navtgatiou. 
YESTtill^Ar wc were pri-Hcnt .it i n'rici of c.viH-rimt'Uts jirrf.,riii<Hi 
on th<! Gmnd Jtinrfion C.iitiil. riujir the tuwa «t L^-ich'.on lin/z.arJ, 
Bciifupltliiri-, till' ijtijc< t -A " hiih '.va-i So exhibit, on i'.l b^'..lc of 
aelua! practice, tho ctiiciciicy, eeonomy, and general ndvnnU^os of the 
•fatea «f •Imb iwTifttion pr«p<M«d for mmI* Mr. Mm Lake, 
C. R, for wUdi tint gentltnnan obtiuned letter* patent on the Stli of 
December last. The apot selected for the expcriin<(llte ]■ char- 
acterized by aoreral local peculiarities which midBr H adhnirabty 
suited to tbc dloplay, in Iheir full effect, of the great resources of thia 
project ; a* there U probably not another in the entiru length of the 
canal where giealer engineering difficulties could bo brought together, 
iM aa lo assure the apeelator tiiat the exporimenta he witnesses are 
proeepdinf nnder Ihc most riporotis cifi'um9tan«e« that could prewnt 
IhcDiwlvcK. It is situated at tlu- lii.iUinep <il" nbnut a mile and a half 
00 tho Loudon side of Lelghton, at a piocc called Grove. An extent 
oriirir«ailt«rth*ciiBiilM hm bMsd piMMdtltlw diVMd«rMr. 
UbbyOwdfaaeloraofflwconpoay: iin HfbtwMthlattillldaiitljr 
orcat to afait of the old and the new systems being worked side by 
Sne, the alnmg contrast existing between the merits of the two is tlio 
b<?11er nern snd npi^rt cint* i Within this short experimental I'iivi.- 
wc It.-vvi-, to»'.)plH it^ iii rllicrri extremity, an extremely sharp curvi-, 
uriil, jLhfiul ilii; middle, a rise, by a lock, «>f 7,} fivt, sppmai-hcj liy 
onfsthf-r oune, though of smaller mdlua, .\i ll i" (loini ihvTo i^ u 
double lock, throngli on« of which — tliat ou U)c up side — the onliiuiry 
traAis of tho canal still flows. The gaten of the otiier have been ro- 
BOfod, aad their functions superseded by on inclined plane, «on- 
alfiietad on the principles hlid down in Mr. I^)u>% •MnfiaMMn. 
Aqpoad tbli the expcrimvntjil llm la conUaMd for a eomidanlila da- 
taim at tlw ilitlwr laval, flnt lo « ttfa^liand Ihm iii a eiuvad 



The sabstanco of Mr. I>ako'« inrcntion admits of being concisely 
stated, from \U extrcue sjmplicity, and we propose to giv« a saecinct 
aecount of it in this jplaea^ tliat Uw reuUs abcadf aeoiHisttiM bjf k 
nay be fully apprecwcd. FSiBt, tho pormaaaDt way of Uw woiha !■ 

Wery IovlI ^cciiun of the caoal consists of a duubto line of light boa 
nils, su|>|i»rl<'<l .-It iJie uniform height of about 18 iiiolies almvo th« 
Qsual higiuwatcr mark, upon paralliJ waling*, or beams of wood, to 
which thej are attochcil by countersunk screw*. The wnlings follow 
tlto cmtfof of the canal amd rest upon rows of pitr-« drivr n into tV.o 
of llie c:ii::lI, iidout 1 ,'i fi-tt .ip.'.rt. Wiltiin tl.i' tf.ukwi.v 1liu< 
fonni^ a, number ot canal boats wuii i«|uaie nuda aco t>iuugli> tv- 
gvther, and coupled ratlter closely, so as to constitute a train. Im- 
mediately in front of thoia is another boat, wliich contains the on^iw 
by wUek molion ia lo ba conanBidealed to Um train. TlwpirtM* 
roda of tha oogina ara dfaraetod apon cranks fai a traMvauft diifli 
which carry the driving-wheels, by the reaction of vbldl Vfum dM 
mils the whole train is set in motion. In order to pradtM IIm 
qiihitc tinc'.ivc fiM'co, tlif Jriving-.ihnfl ;s prfsiifrl dnwnwardft to the 
mils bv a i<iir uf t^iroTi^'ti \s tuch it ^.'isyc.^ frcc-ly, und ^\ hit-h lie 

ill thij dirtfl;oii uf tho r;iils. The aftor i-ndi* nf tlirs.j luNcra ori) atr 
t.irh.'d sln.iij^'ly io llxi'd i>innt-« in tin,' iMi^inc-lio.-it, wljih- their Other 
ends are unilied by a traiovtinw beam of iron, which can tie raised or 
dtpreawd bf neona of a powerful acmr and Ib«mv Whan liie tmia- 
verao bean la depressed, the driving^jiaft and Ita wliaela ara piasaed 
down uiMn tba vula, and the engine bobg set in motion, the entire 
triun of boala b drawn along. On lerd canals, or those witbont 
locks, the amtngemonts described turn all that would b« necessary in 
actual pnctico; but to niiso the train f^om one level to another, an 
jswiincd pUinc of extrtme simpJii ily aii<f perfi'Ct ttficioiii'V '>it» hrvn 
priipiJM-i tjy tJio inventor, whidi at own: doc^ .-iw.iy with tin- li:>-<.'< nf 
tiuii-, Halcr, and fiiomons pxpv-ndilure ;no:dpii!.al to llu' priisfiil i.y». 
Icm (if Ic-fki:!!^. 'I'liis ir.elirni is, in fact, s Joubli; one. 'I'lie walings 
ascend npon tho heads of piles gradually incroaaing in height, and 
ali«miy ftaaad toga l hw in both dhw»t l«a. An tiwanglMWWiM 
ht vttorly powarieaa to dinw lla tnin vp avan a nodanmqr Imsnncd 
Borf:trc, witli .1 MTinoili rail, a strong loek-work is fixed upon it, whieh 
is t-( ntinucd 111 voitd the summit of the incline for about the length 
of a train. The driving-^Jiufi of the enijint.' U providi-d S'.ith sniL-iVle 
pi:iioiM to g^-tiT into Uieiii^ rackn ; und llif >-nmirmatio:i of llie l.iHer 
w ill nl.vioubly pnaHn the encino to Hruvv tin; last boat i>f tin' (rrjn to 
t)K- liitrhi r l.'Vcl. It in obvluug lh::t, by tJiis arrang'i^mr'nt, siiy nmoonl 
of requirud fulcrum may be ubtJiiiiod. A line of krgtt rollers or 
drums, mounted in plummer-blocks abont 10 feet apart, which k ia 
proposed to reduce to S feet, is fixed npon on inner and lower Incline, 
and over Ikcaa Ihn botlonin of tha boala naaih atiitw of stout iroo 
being attaclMdtofbaai,todlBinlab Uw Uctian and to protoetlha 
bottani^ wUdi «■ alan atianfAwind otbafwliab TImm lollera wa 
oantinned nndar waiter In Ihn appar and kwtr "panada* «f Iha 
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Hat the boaU w proTiieJ ilu' inoaMnt UmI the 
engaged, aad they tuv deprivad of tbt-ir 
nalunl support in the WRlcr. 

The complete efficient} of ilii-* reottllKbly llBipla anil iagraiioaB 
mode of working a train of canal boata waa amply dcnionKtralvd in 
th« triala we witnaued at Grove, though neither in point of power 
nor in preciaion of detail li the csecKaQiitni at preaent to be regarded 
aa a fair illualratian of il. A Mniiill lu-liurBe engine, with ita boiler 
and fuel, and aulxiidiary apparataii, waa Silt«d in the leading boat, to 
wliich u iTum of twelvu other boat* waa attached. Thf^o » L>r<' 
merely old canal boata, with tbeir ahaip eiula cut off aqaaie, to dami- 
nirt lh» wiiitWM in tbm wator. wid tbm ««t into two mmUw ooati 
wbUk wm him vUi U«dka of |nuiito wil lintka to dw cxteni ol 
^HMt 100 tona At firat, Ibe engine^boat was at the foot of the Ib- 
aflDB, and Mr. l«Ve ordered tii« train to be backed, or drircn north- 
wards nlong ttic iitiJ sijKioiti rail^, A turn or two of the large 
Dcrew KuiTu'fil to (jruduci' ;i yoial Iliu! Urlnci'ii the dr; . in|{-wboels and 
the ndla, and the monjent the i-ngint' wuin nvl iti iiiutirin the tmin 
atarted, and procfi-'dad with the grt-'-ite-it <'jM> ot mMlmii iliruufjli ihc 
water — no ^diea roaultjng from it, nor an)' undulatory effect* ihai 
would be detrimental to the banka. The train thwiwiid it* way, 
wUhontdifficalty, Uirougli Ui« »hari> eur^e at ib« nortiMra and of tiie 
jfimt, ite w«liog« guiding it ooatiaaoaaljr and geoilj In ita aaajgiKid 
aovna. In theae curves, lha only piaKaiiiiarjr preeaatlon to ba ok 
•arved is, to gire a Utile direi^«ne)' to the walinga to tlto point of 
naximum corvatnre, and then to contract them grudually for llie ro- 
maindti' of the eorr-e, until their nttnnal j^fjc m altninijd al the next 
^L^.ii(^'llt piL-i^' In i^'niK^ riiuiiJ « vurtu tims f >rriu-il, n train of ijrdi- 
iiiiif)' ioinftli muvc i'rf<'ly, witliout ri>li nt' in'iii^' jit.-umed between 
the walin^K. In tliin triiil, tlii< ro^idiiK'.vt witfi utiirli ji traia aan ba 
backed, even through a afaarp curve, was clearly proved. 

Tha amlla* «Ba nvarfai«nadLndth»1iidD'diMi»lbcwafdintba 
oanal manner. Baspaad waa btiaeiHiridanMyaiMNa four nilaa per 
hour, and was tlton lessened, to aiiow llie control which liia ma |n>i 
driver hud over it; and the levcra were released until tbovEaah 
slipped upon the raiU, and tin- tr;iin j)roceeded with the momentum 
il had acquired to the foot of the incline. There eight of the boala 
were di'tai'iied ; as the enmll engine «t pr«sfnl in vine is nm nf ?nffi. 
cienl |H)Wcr to drnw lip more than a groiw lo:id of ulMju; lifiv lona. 
The ii^vurit were a^uiu acrewcd down, luiJ Die eii^iiit' }*<■'. in motion, 
upon which tlto pinions geured ii^iu lli>.- r.u'kH, nnd (lie cngino.boal 



ruae gradually out of the water, comrnvncing its ascent of the iocline. 
Aa it a wtt i wi ad to wpwd t it lollad mmmu orar tha wUtm Maw, 
mlwmim^hr ^^hmlotumiibuiuthi all of whleh ww« 



delay of a moment, in the nfper pr>iii>il of the 
itUapoint the train proceeded iitlon^' t.'u' r^'inuimltT uf 
ita coarse In the upper level of the canal, and lioini; brought back 
agaio to tiio iucliiie, was allowed to descend U. Tlic descent wa« oc. 
tnmiili-'licd with porffct eastc, and the absence of nil dnnjrr. All 
l):iit llji'- <'n<];iiie<'r Inid to ii« now, naa to admit tlio Ktoiiiri into liu' 
c^Uud^f OQ iim other uilu <J' ti>« piaton, a« aa to rciMi«r il ciTccijvc in 
checking the motion, which would otherwise give to the mnit a dc 
slructive momentum. Thus, the same engine which propels tiie 
of boata alow the level portkinaaf tlw cault by tna ainag^ 
1 Imio adoptoo. It alao atallable for «1e«aliiu| from on* laral to 
another ; a feat never before accompliahed— or shown only in detail 
— except by means of stationary power. 

The advnnt.'idfs of tliis arraugcmcnt ovpr the present i-ai-.n! lyxtcni 
scarcely ri--<itiiro lo Ix- (lointcd out. Any riilioii:il flllvrution m tl;ii 
eMtremMy inartitiiiul und unpltllowpliivAl ji|ij>lit-iuion of [lower we 
no *• wiliiei.i on our i:an;iN, r.-mnol full to In- j^rodiictivo of ;id»'antage; 
but it is evident, too, tiiat ihe train system must be the Iwuis of every 

Spwrimatlott to lnoaotiiiBal worttiag. I>aat aipaiienee, and, indeed, 
9 toWOiialiMnaa of enawton aeaae>) dedarw against tl»e adoption of 
naiMla wlmtlat or aaiair prajpallara, either in a train of canal boali^ or 
MiaiDglaonaa; aatbaeenflnad nature of the channel preventa tba 
■coesa of new water to the moving surfaces, and little better lliun a 
ehumiog action i;« the reaulU We are therefore driven to anbatitute 
for the extremi'ly imperfmrt reaetlnn afruin»t i -in.il wntcr. that a^ninirt 
fuL-d iiiid rit;id olijfct.i in tin- vi^'inity of iho liouts. TliiS btAng so, il 
»ppc4u-» to us that Mr, Lake'^ sy»tfiin id' wina] KtiMin imvijyalion em- 
braces all the rc<iuiromcntii of the i .im-, and lia..« i iinit>iooil in iiailf 
all the favoirable circumstances that can be brought to iia aid. Having 
Civaa ovManw of iU aflWaM/, a few aomrariaona wttl pfof a ita fnat 
aemtony. 

Firat, aa recards eoastruclion— preinliting here that existing canals 
call be alt«i«a without any stoppage of the navigation, and the locks 
and ethw wori(% if it alloW ba dMMtad do^bfo^ iMy ba kft ftady 
open ftr Ihe piwanl alnnay Bctliod of banKag; A Km «f kml lalL 



way can be bid down on tUa piineiple at a prime co»t of XUW I* 
£l5O0 per mile, according as (ba wood employed ia oak, fir, orbaach. 
An inclined plane of average leiigtlt would coat £1000, which would 
be an economical aubatitution for the expensive works of a lock. A 
flight of lucks might be replseed by a aufficiently long incline ; and 
thus, upon the vrbole, pUces where locks must otherwise bo eoD- 
atrucfeil w-oHld btcomi? the cheapest portion of th« entire work, aa 
the ii i'liiiL'^ ini;;;iit >x' built upon land with ljul liitl.' exeavation. Tha 
outlay incurred by Iti^iiig down the work* fur lui up and a down Una 
of rails would l>e fur more than returned in a short time by the saving 
tltat would ame in the maintenanee of the canal. Beaidea diipeoatatf 
with tha locks tbeauelT«% the heavy axpaBaa of lockas«-wid«r woila 
ba altofetfaer nmovad; lhara wwU alio ba M cGuva ftr lMh> 
kaapers, no lowlng-pullis to keep in roeoir, and all necewuty fiMrpim» 
iaf water would at once disappear. But the greatest economy of all 
would aiiNc i.i the (unf of ti:iu1.in|(\ EvtTy cinrtl Vnjat requires at leaat 
a stall' of tlij.'f nu'ii conntair.ly presoiit, and frL!>li for duty— one to 
drivL' the liurite, snoili^T to stoer ihii bout, iind a lliird to run forward 
lo fjet tlie locks ready. Of coiirbe, n Ur/er number of j>erton^. and 
lour Hi itio least must bo on buiird, lo enable cui-tiun uf their number 
to rest when neeesaary. These men, besides the (^ost of a fresh 
borne at every twenty miles, moat b« k«p( in pay for each boat, 
which, on an atrengat aasTCfc ml/ iAaas tona of caigo. Now, 
under Mr. Lake's ayatan, tbiaa ami Miy wotdd be neeaaaafy At a 
whole train of boats, aa no steerers ara naeaaMir; eiid with a tfairtjr- 
horse engine, which Mr. Lake propoaaa to vaa ifi |lfactiee, the train 
miglit bo of ulnioHt imU'fir.ite Kngih. The resistanee of the water to 
atonal bo^it, inmni^r ui usu.il sj'eed, i^ abont hI.< linie^ nuialler 
than that of the resistjmri' to j go.Kis' train moving on ii rjilway at a 
i>lH'i-d ot tvsenty mile.-i jin hour— ut «liii li ratf it in e-ii^ontijl to carry 
guudii an u railway, to keep the rood clear for the poasenger trains — 
and a toD-horsa angina ia anlManl to dntw lOM tonaaaa level line 
of eanni, at a speaoof tfaiaa hHm bow. Aa Ibr Ibe inelteeK. when 
once the engine has posw^ thilr aamniit with a train occupying the 
whole length of the incline, It nwtton little bow many bouts arc on 
the level Iwlow, for tliey are then certain of being raised. Upon the 
whole, the ^eatest groaa load which could be on tlie inclined plane 
at nny one tune could not cTtc-rd 120 tonn, and the pn-nent engine of 
ten-liorse power takes over .t ^rros-i load of fiftv tona. Muking the 
most liberal allowance fur every deUiiJ of oipuuJlture, the calculation 
elves from ^J. to Si per mile as the coat of carrying' ^"'^ torii> on .Mr. 
Lake's ayatem — an Inuiienao advantage as compared with the exist- 
«Mb wbtab ia a( lanat ten tiaee g wa t ir,«id afen wUi taamiy 



Such are the merita of this admirable InveBtion. It needs not 
much penetration to perceive that it incloses the gHin of a new and 
gigantic system of iDtorn.il conveyance of mercnandise, by which a 
new impelurt will be ;,'iven to our home trade. By ita adoption, thf 
canal interest of this i oontry may once more be restored to ita former 
niagnitudt' .ind iinprirtanoe, and raise its head from beneath the op. 

SroBciive load uf railway ascendency. This much s««ias certain, in- 
eed, that our gooda' traffic can be more cheaply conducted in thi» 
way than by rail; and tliat, setting aside all constderalioiis of rivalry. 



aanal Moprietore sliould have the enterprise to look fbrwaid to tbia 
tarnation as a means — and apparently the only means — of inerea^ng 
their profit* Tiwy have been brought down entirely by mechanical 
means, and il is only by mechanical meanis scientillcally applied, that 

they can hope to bf re!.t<.<rcd. We art- glad to find tinit many of thoir 
muuber nre porfie'ly sioi^'liod wi:li il on the .seore id' ellii iency, econ- 
omy, and |>uljlie '•■>nveiiie:K'j ; ,-md under all the Lireuiiist.ini-M, we 
eagerly ex]'i'<'t tin- re.ili.-aiinn of tti'i* ^'reat scheme, ai ]tronii.iinj; lor 
tbe publk; good, aa in a mwlMni^n! point of view it ia simple and 



a Exj ■ 



',s T.nr,: 



itive on lh» 
RaUway. 



n 01 til western 

Till directors of tbe Londaa and HatAweMaiB Railway lately an- 

noitnr'i'd lhe!r ilniRrminutioD lo run express paasen^r trains between 
I/Mwion anil HLririiii^'liani, a dislanco-of 113 milea, in two hours; and 
iho ijin-.-<tion of the ui-i fimp(<«l»meMl of lllis high rate of regnhLr travel- 
lin;^ has tbcrc fore tk ensione<l inuchanxious consideration amongst the 
eoginconng auttMniiea of the tine. There were many requirementa 
to bo kept In view. Great and long-auauuned power and speed, and 
steady running, witliont excessive weight, must «U enter into tlie 
smngenieni of the locomotive* fmm which to nanb iaexpectivL Hr. 
M'Connell has therefore exoended UMie than OidtaMiy Vtm in design- 
ing anglMa wbisb aheaM be einable at Mffnaniieaa Ulhaito qaito 
a>|«dlaMiaibehlBl«7of iMWHt«rtniM|iML" TteW 
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few kM been put fofinnl 4 lfeM»]MlMM iMa fetmd orthefeailtr, 
femiiv what tQBylwt«nM4BeMA«liaiiehMiber. ThhlkM«MU«il 
htm to obuin ao fewer thu MO wneiMtl feet o( bcming ourfacn in 
Ibe 6re-box. Tot the ya t y i m » or yreia d inf iw ntarlf as pottnibln 
perfect combuMion. « numbrr of (he sfnyn eonnectin); the combDation 
chdmbcr witb t.ht^ i>)irll ii{ ilw bcik-r nro t n baUr, and the air beinf; 
drawn Uirc«tf;h tlicm, inipiiif;i>i up•^n (ho flumes. This pr«duco« ■ 
|i«rfcct mixnirc ni tlie "awi, nrii neef»'Mirily tlic lur^n ^ lunount of 
anviceable caloric ih evoavieti. The eueim-pipe preaicntH n brimil flat 
KUTftre to tba beatod air, aa it paaaee ftota tbe tabe« into (lie tiinok(>- 
box, so that Uie steam is in a nanner dried as it pasa«s into tlie cylin- 
der. Hie ataja to thia form ef aiaaea nip* t» tnlmlar, and liieliMt 
IVom the boHerpiae«tbitMKt) them, and aaafots to "drjing" diaateam 
before its eiTective forre ffivrn to the pi^tfin*. 

Ten of tl»CB8 enpiiiPH tiavp V™ oniooMl rnr ••' mplotion before the 
end of the ytnr\ of wlncli, t«ii — nne In- .Moiita. Kiilr!«!r:), tJn' (tl!i*»r 
by Mp-<^sr<, I'.. H. W'll-on & (_\>,, nf I/.roJs — li.ivp U'eti nlrra ly biiilt 
aixl lfi*"l, nl a nitt^ ol sixty aailos pet bout, witti ui>t>quivop,il siicci'^s ; 
and tbe u^-i « ill shortly be Ml to worit, to keep up tho ,!iiPtnli J «ys- 
; two hours' coawmuucalioiia. A« t>i« be»t expUtuii^.o of tlio 
VWi «* Ime funiab tiie official upeciricstioii «( 
, eenlriiefldii, anl dSmeinioaa of the paaaenger engine* : 
llL— The Enginet to be tea In namber. 
M^Tbey are to be made with Inaide cylindete, oolnde and inside 
fram««, and six wheels; tite driving wheel being seven feet six ioclies 
diainctcr. and arranged in the manner hervinafUir doncribod. 

3d. — The Cvtindr-rt (t» bn etf;litpf>n iiichM <?ianMHer, onH th» )«<n!*1h 
of stroke iwn tvri. fnwti up with pi-lMi)s insilo of w roiiijlii-iniii or 
Mecl, to bo taade by Mr. Goodteiiow ot Manchesior. 'I'li.- i vlii.ili^rs u> 
be of the hardest and best iron, and to be free from all deiptMs ; to bo 
bwed oerlectly paraliel, and true when fitted. Tbe cylinder faces to 
fee made acenniely to thedmwtaf; daolha pmaiMl yaaamwi anl Om 
laM la fe* acraped to a perfect aarfiiM fer im ealvea. 

4thw— Hh BoUeri to tie eleiren fee^ ninp mchcs lung In the cylinder, 
and few feat tJuee and a quarter inchoi oMtTiai diameter, and to be 
mwie perfrftly clrc«l)if nnd i-tniight. Tho |itatr«, an^rli'-iron, and 
rivt't--* to b»"! i>f tlio W>1 L/jWEfi'w>r nr BinsliniJ iron, r>r of pr,'.ial qiuiity, 
»'iti» liie tnakt«r'i» name slftiujit-il in a l<-j;itilr nuinnrr on pncli plate. 
Tl>e rivets to be tbre«-foari!H of mi incii ilmrnL-ior ; ntnl to bo one and 
three quarter inches apart, from eentri> to centre of rivi^t. Tii« plates 
for titc cylindrical pan of boiler Id be three-eighths of an inch in thick- 
new ; aiijl iboso for Ibe ovttt aiwil of fij«-box to be of Lowmoor or 
Bowling iron, or of equal qaalhv, ihtee-eisfaihagraaiiiohiil Miidiawaij 
■ad the tobe-plaies of the KnM«e-box enl alaa ta ba of Lmnnoar er 
Bowling iron, or of eqital qaality ; to betbroe-fourthsofan inch thick. 
Tbe plates of the smoke-boxes and smoke-box door to be of tho best 
Btafford&hire irr>n, fivo-iixtwnth^ of an inch in thickness. Tho ebim- 
ncys to be ms'i*- al-o of SmfTorJuJiire iron, one quarter of an inch in 
thickiresx ; and tii.i wliolo of the parts of the boileia aad amoke4iaxes 
to Ik- tn.-idr' imd fated Up iB lilt IMIIMrilMtm ik Ite dnwb^ wbUi 
will be supplied. 

Mt. — The Fin-boxet to be made as sitowa fai drawing, and Intro- 
daoed aa shown in the cylinder part of the boiler, kmr feet nine Inches ; 
to be made of tht'> tx-it copper plate, free from sll defects wlien worked. 
Tbo tnbo-i^te to (h^ iJtree-fourths of an inch in tbickneas, where iJie 
tuhc« arc fixed. Tho sidm and end-plates to be thiec-cigfaths of an inch 
thick, and the roof-plates to be seven-sixleontln of an Inch Ihldc. The 
bottom p!at('« hi bn !»n»-h«lf infh thlsk. TJie l>;Xf H In be made with 
a middle fianilimi In tlii;ni ; llip p.aii's nf tlii>!<i> puriiiioni to be of cop- 
per, made tlui'f-piyiiih-H of an inch in Uiifkno^^, ami fornnxf si shown 
{b drawing. 

Tbe following are the leading inside dimensioas of tbe fire-box : — 
tM|Mh CD ibMar 10 ba Ava feat laaiiadiaaHidoMqiaailar. Tbo 
kfOgBi at Moriofea tan feat tlx InofeM. lla|iihab(nollr»tenat ftont 
plate six feel five incbee. Ooptb Ot diwr-olatc, six fent ten inches. 
Width on fire-bar, foor feet. ungA in cylinder of boiler, foar feet 
nine incbos, Uiiafait at aBnafiwt part, two feet Ibiao inehaa. 
Height at tnbo plataTtlwao feet WidOat Inbo^phiak thmo feat nine 

incites. 

Tho top of the Ijox in be Kupportod 1/y (weniy-fl^ e « ro>i^'hl-iron 
beam*, twenty of whM^il to be live inciicit deep by <M>e iticli (ttiek, and 
the five iiearciit tube-plate« five inches deep, by one and a half inches 



fea Mfal tolba boilar 



thick. These bearer* to rest at their ends on the stde-plales of iha 
fli*4wsi andtefeoaGioaMdtatlMtapiiaiBbrbaliaoao bieh dkoia- 
ter, nlaeed foar aad a baif hMbaa fiftoaa eeaM to caoira, aerawad into 



the top plate. Tlie aerew to be of fine thread, next head of bolt, to be 
one liich and aa aighlh diameter; the head of the bolt to be inside ibe 
fire-box, andaaetcatheendofthe boHs on the lop of the bearers, 



irilaf by eopp^ feeltBi aew^ 
tato tba pMaa wiib a ine* 



par- 



inc msniiisciaivrwno supplies inev/ompaiiyai preneni ; oroi rwin-r 
<isl qiuUty, and lo ihe approval of the Company's engineer. There 
11 be three bandied and three tnbea bi eaeb eaoioe: tbo alaa^ vm 
6 three qimri>>r inches outside dinnMar, 10 aeeiMB ramUbad ; aod 



The Fhwtt* 10 
eiglitht of ao ineh ' 

tlirnuird aciew, feaving both enda rimed oamfelbv and jdacad i 
inches apart, framomliw to eanlPK ThlaalaoapiillaatolMmM 

tition. 

The end plntos above tho finwliox to be stayed lo the •tm(ikt»-hi x 

tube pljile, by r'*nni*rn't»j them mwtfHT by tw»> miy l>"'ll", rnrh oi>i« 
inch and « qiiarior dinitn-ior, 

Cih. — Tlie 'I'libft [o heul b<u»8, and imde of ilto very Uj*! «ju«li!j". 
by the msniiraciarerwho supplies iheCompany at prenem; or of niln-r 
rqns' 
wUI I 
and 1 

the th«rlt?m-<» of metal to be No. la wire-gape si fire-box rnd. and 
No. I I u : ro-'TBge at smoke-box end. 

7'li. — 'I'l oH^vW? nrf> lo bo mnd(> riitirfH" (>f ih<* hc^t «<Tiip wroiiglit- 
in n. moi of iti.i' very Iwt « urkmnn-hip. 'I'ho drivintj-whoi I. w'ilhont 
tho ijo', lo ho >ii'V''n I'lH't orio and a luilf Inchon dinmotor. Tbe lires 
to ho of tho lx-<t l/>u niiHir, Bowliiip, or of (Npial ijiiahiy ; to bo fin- 
ished live and a quattt r inclie* wide, and two and a qmrter inches 
tfaiMkoD dN tvaad. The sizee of the whed in aH Ita paitB will fet 
fimUhed by tbo Osmpony's locoeootive er^itaer at Woleeitgn. 

8lh. — Tho Cmtk Axla to be made of tbo very boat iron from tIte 
Lowmoor, Bowling, or the Haigh fouiidry forges, or of other eijnul 

?uality, co<npleto and perfect lo Ihe sites given, when fiiiinhed. A 
ull-Bise drawing of tite craitk.«xlo In its pans will be snpptied. The 
ontiido hpnrinjr» to be levpn inehfw diamplf r, and ton inrhw in If'iiijth. 
Tho invijo brannp^ ^'ven inches diamif^tcr, and four and a qiKirtor 
inchc-^ in l«ngtfa. Tbe crank boarinj;;-! tu he ^ven iuctiim diaiEieinT. 
and lour IncMs Id length. 

9th. — ^Tbe Straigkl AxUt to be tubular, as shown In the drawing, 
of boMtjoaSlyof fra%ao«cii and o qoaner loehes external diameter, 
andenoandafattfiaaiestfabkofmelaL Tbe bearing of the leading 
and trailing axlee to be the same siae aa the craidt ; viz., seven inebaa 
diameter by len incites long. 

lOlh. — "Tin' Ar'r finsi-tfini bra** bi^nrin^-* \<> I"? iii;ido B0corTltn» to 
llif rlrflwini; which «iU 1«> nupptiod. 

1 1 il].— Tiio Synn-js, linlii, and sttscbmcnts to tbe axle-boxes, to be 

SUppliod hy tlio Comj.my, and afpMad aOHWjlllg tO tfeo luattWcttUIIO of 
their engineer st Woivcrton. 

13th.— The Pnmf* to be nade of tov^ fema lo the drawlin flir> 
niahed. Tbe clacks aitd boxaa to ba aceanloljr Unlabad and BtiedL 
Tbo pwaMine lo ba made of atniic tongb fena^ with witMiglit'ifna 
ORWHMoa, u nar drawing. 

13ili.— IW Stoaai P^blaitnd feed pipaaitofeoMdeof IfeO 
best eopjier, throo- sixteenths of en Indi tUtii wHh cepper f 
p<;r drswinjrs lo be aappUed, 

14th. — Rfgvlaiortattt nado 
as per drawing. 

15th. — The Errrnlrir .SVrnfi» lo made of the host wmiipht-irori, 

lined with gun metal of the best quality, occoidiug to drawing, occn- 
lately lillaC IB fem oil Ifeo oil dnlKMu forged on. 
IWi.— The BSit TU*e» lo be made of gun metal, and lo have aa 

outside lap of one and a qoarter inch. "They are lo have an oil or 
groaae cap attached on each side of tbo ainokeAMx, to lobricate them. 

nth. — The Connertir^-rod* to be made of tbo vary bait qoali^ of 
wroughtriron, fitted accurately. The stiapa lo be aodo ai pordnw- 

ing, and the oil siphons to M (nr;^ m thetn, 

I8th. — The Expansi„n (l^er to ho niado aa per drawiiiff, all the 
working and wearing joints and siirfaceq to bo stMed and nswfened. 
or caHe-hardoned. Thedi^tanco from the centres of the leading wheal 
»x\e tu lltc centres of Ihe middle axle to be exactly eight feet four 
buchoisand froa ttoMUoof tfeOMlddlo to tho ooalM« tht tnillii( 
axle, eight feet ab inabte. 

19i)i. — These Ci^gTnes are lo be mannlbctitied of the very best 
nuieriais and worfcmanahip throDghout, and sapplied in every respect 
with w«l'?r-fri;jp«, »ifi^m ttips for heating water in twider, whl^il«, 
blow-oflT cm'k«, fyliiulor-cock?, p-jt-cock^, rv•vfl^^in^r and expaiiiiiun 
geer worked frxiin llie I'not. pinto ; ncrfw draw-bars (pmper and iu do- 
plicate), a.-.li-|wn, damper, saii<i-ho\M, a full 60t of toon, farap-irona, &c 

Detailed diau in^ of ail tite psni> wiU be supplied by the Company's 
engineer at Wotrerton, prBrioas to monufaetore. 

iotb.— T he SafetgValM* lo be two in number, and lo have Salter's 
baboco applied i eaob valve to be three and a half Ineben diameter, 
and tbo leven to be of each length, that one pound upon the end of 
Ibe lever shall indicate exactly one pound opoo each square inch of 
ihe valve. 

inie range of ibe apiing halanoe to bo giadoMad op to eoa hnadnd 



bearers, lite range of 
indflftf poudi, 
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aOW M4BIini SHOINEB SHOULD BE CONTRACTED FOR. 



[Kfbruwy, 



All the »team-j<unta to be fiue<l together hf aenj 
mm to iron when tho joint ia maAt ; aad tb» bolts to 
rocvre dian three locbca iput £nMB cnlM l» emtl* of boll. 

•J 1 M — The Cylinder and VWtMtal Ofwn 10 te of wn«|MiWi 
to dni»'Mig» Anaiiiliod. 

Tlio FirtfnmHo\»min Va Iwopmla, wtt ■ diop tppMtBB, Ift 

Tltesfl enginPH (o hare brass dooies over Iha atam-fiipe tud narely- 
valre, of the best yellow tbeet-bnu ; fintalMd UmI UteA in the best 
muuier, to drawinn to bo mfiplM. 

Tho en^nea and ImmIh* to hiw fonr dlAinct owttii of the boat 
pihit, to tw finished to « tpecinien color furnisthed by tlte Company's 
ODlineer. Between each coat of paint, to be rubbed down with ground 
pumiro-stntio to a Ii^tpI smfwdi snrfafp. and atf imp^rrcflijviis rom'-'Vfd : 
10 hp. lined and tiniiiipd a-i ror^uirpil, aiwl lo receive f'nr distinct coat'? 
o\ tlic LktsI i-nrriii{;«' vnriiiili, und pro)M:rly hard'Jned lictwecn cnrli cixil. 

All llic jLxlc*, lioltK, p'.ni, tcrt'wi, and purts of muctjiticry of liioo 
ensile", lo L>c n\>\Av (tjuctly to eageti, detemiinud by Mr. M'Cotuiell, 
•o that ihey fnity t>> perfect duplicatco of eacli other ibrovighontf md 
the CoRipany'a enginoor ot Wolvenon, or hi* •a^tam, sJiall M all 
times, when tbej dunk propor, Tiak the work while in progreiM, to «ee 
that tho rnainun ud oonatmolioo an mule aceofdiag lo apcciticaiion 
and dmviiw. An j alMiaiiaa ia iha nunor delaila of Una anadfieatimi 
tobaadDpitd,ifemBid«Mriad«MdobrHr.lH>MuialL 

The Framcf aro to be eoiinii^' of vviuu^ht-iron, the framing lo bo 
mada of Iho fomn aad diawnwiiiim as sliown la tha diBwh^; iho plataa 
baiqf of the teat SuHbiriibliv iron, fiii< d up in Iha beat nannor. Tho 

■ido Uak platCK to be aloo of Staffijrd»liito iron, iliroo-xix(v«nili» of n 
Inoh iMek, with ^trongf angle^ironi ax ithown, ai>d framed with iat 
plates outaido ; thn flmr and top ptatca tiirouglwut are to be one 
quarter ofao incb thick. 

TheWheeU to be three feet nin^r' inches diainilpr, In bosix in niimbfr, 
and to bo made entirely of »:n\|o|l(-lr^■Jl, ■■I ili.' ^ny >'bi liulu.-.v .-md 
workmaiwliip. Tho tires ot Uh> wljuel» ii> L"- < l ih ' be^t I>>h-u<» r, 
Bowling, or ]>atent »h«ft iron, or of equal (j inluy, t > k spproM i; by 
Ibe Company's eitgiacer, fuuaiMd lo two iucb«-a and a quarter ibicK on 
llMtraai 

Diawinga of dK whssK with Hdoood oiMono, Ui dattU, will ho 

stippliod. 

I'lio 1 jIm to bo tabular aa per drnwing:! of qnalitif oftren approred 

by Ih ■ ('.inipitny'« enginoor. 

Till' Springf, a.t in tho case of tho enginca, lo be supplied by the 
Coni{>aii\ , min npplit-d ac4:ordiii|; to the oniiaaer'a inatractioiM. 

Tiie apfmrni.it ot the lircai will bo aoiMrdiHf lo dmrinB,aiid n 
break i» lu bu applimi to each w hrcl. 

Tim TeaJerM are to bo capable of c<ontainiiq; two thousand snllono 
oT water, and twolona of ooke,and to ha^e apriiur-bufren ou eacu cud ; 
10 bo anp^iod i^ tha Conipaiqrt and Itaad acaoM^f 10 Uw iwtnwtKM 
of Iheir ongitMer. 

TIm> Draw-rod <aT the tender will go throogh from one bufTer-npring 
to tbo otiier. The lloor of tender and fooi-pJaie of engine lo ba 
exactly a l^vfl «fi'>n properly l.jjidcj unJ rood-worthy; with a joint 
flap-pbiir- tix-iJ ;lio tj :i,irr. t.j ovijrliy betH-oen the engine and tender. 

I'Jic auov.' piiriii ularn, wHii iJio accompanying drawi^tri. srp con- 
^i■i(•n^l >;iiTicirTii lo eniible the manufacturers lo v.hn" '.boir l itiitiaten. 
If any further inturination bo required, the Companj a l«jcutridtivc eu- 
ir, at Wolvenon, will afibrd it on application. 

sabjiiciicd lo the examination 
ongiBoor I and ara <» ho da» 

> of cliarge, upon ilie [lonhiB and North- 

we«t«m Line of Railway. 

Our readers will than aoa that the i>cw locoaiotiv« embodies a groat 
Viriety of iinrcVin*. The pxten«iofi ef llio firo.1vi\ iiiio (In? barrol of 
llii' Liolbjr iti conjunction \\ Itli viior: tul'r^ ; tiibu'..ir tin'-licx «iay4 for 
til- air supply ; [he linveriiif! of the Ci'ntrH nt |.rra'. ilv bv n'rc^utn? th«» 
ondci sid,' ot Uii: Niilcr; dialled wron 7(il-iroii ji>to':is ; roid Mr. Cdli- 
msii's uidiii-robiit'r butibrs and bearing ttpriiigs; are tul uiudtlti:.itiioku> 
ofcxisiin^ ptueiice, wliicb will now bo tlioroaghly tested. The anpe. 
riority cf the plaa of trusttiw to direct radknt heat rather than to 
carriml lical, or currenui on IM tnlw anrihaok haa haao abaady nonb 
feMml ; for foriv-tivo minutaa DOW aottoM 10 laiaa aloiai of IQO Iba. 
in Iha bailer, whan fomarly Uwaa boon wan i 



gmeer,M woivenon, win attoni it on appii 
Tha engiaea and tendara are to bo sal 
aod vanml of tbo oeaapamr^ iooomo4iv« < 
HmndTwben coinpleiadt Iraoorcliarge, up 



How Marine Englnea aboold be Contracted for.* 
Tub reply fre^uemly given lo thoso who inquire of olUitowoen 
* n<s» VylW** Mnliis aa IFIhiiimi af Fari. 



whether they oconnmizv the fuel by WoAin^ expanairely, and thua 
develop till; maximum amount of powar which can be elicited fVom 
the fuel IhHi is consumed, ia not aDcommonlv ft!« follows, viz. — "^Tliat 
they fJinixU allnrd 1o go tloic. We mo»t," thry any," Iteup up our piurr, 
in orderly* ji;ci-t Ihf eompatition that u *dbowinc us in every airec- 
tion,** ljuder thin nnhw*'r (wlii.h niny vitv [H.<»..iblv be correct as to 
Ibeir engines; ts vl\vu tumxtded tite ikct that iiie vuniue-* uud boilers 
were never made to realize any normal speed in an it'onoinicol man- 
ner; and this ariaea, I beltavu, from tlie natture of the oontraet 
OBlotad into balwaan Iho aaonaair and Iha ap^oaahar. Tha 
fontar dadda in aoMliff^that (hair angtaeo £ll bo ofocartifa 
nowtwal hof <e i p oww v aiaiatt pariutp*. to aome other line of ateataant 
and the eagine ia melly paid Ibr at the rate of so many povnda aiai^ 
linjr per tiominal home-power. But the nominal hor»e.p<iwer of on 
enjHnc has lor a lon^j lirap eeaaed to afford any Bufficicnl cnterion of 
Its rmi power ; und the continued use of it. ss the criterion w'ticn 
estimating ;iiid p'lyiog for llie retil p.ower tlml is rjertol, l< ndn, I 
bolioTc, to foster the practice of giving tbo cylisidt-rs ouch dimensions, 
and tlio steam snch a pressure, that it is impoMble to aHcii tha 
quired speed with tlie grvetcsi economy of fuel per mile. 

It Btay be aa weU to enter more at large into thin sobjeet. The 
r«a/ to r ae-p niiier of an engiiH<i ih measured by the mean effective pressure 
in Iba. per mquare inch (deducting sometimes about TS lb. for friction, 
dee.) exerted ou each aquare inch of the (Hston : the number of square 
ii»cho^ nn the "iurfArc of tho piston on wbicli tlie pre«'!!irr ;ictH ; ar.il 
tiic •■poeil in iVct ]'i:r niinuli ;il «liiob the pislon moves. T.'ie jiroduut 

(Ufjie. liirco qB«»lilies diuiied l^y i» caiiitd lb«j roii hvrfii- 

jwmcT of the engine. 'J'Jiis id' inurse will vary in amount with all 
tlie circumstances that cati utTcrt tlie variiibles, such aa the reaistance< 
tria» 4ke, lo ealoalating the mmmai horae-powari tha maihar T ia 
aniiatiiatad for (he oiean dfective prrMnre, and ia ihanlbfo a eott- 
stanL For the veloeitv ia eobatitated a certain olated velocity, which 
engines of entain atrokca an ripccted to moke good.* The area of 
the cylinder being the third f^kctor, dependis of course, for any given 
horse-power tluil may be required, on the vclorily that is cx|i«ctcd. 
The iireri of the rySiiidpr per nominal horse-power mny therefore be 
( onsi ii-red lis ,1 i onst;in; itUo for the same nomiiuil honM.v|K>wer. It 
\ iiries lh\ (TMov V, iili Ilk' \ eOM'jty. nnd iherrfore wil!» the noiiiinsil hors^- 
p<iUi-r, d.-i rriisino Iroiii r.biMit tliir'N s.pijiri' inc'ii-s to ".weoty sijuioc 
inchei" per tiorw-jvower, so that giving an order for aa engine of a 
givao borae-power, ia, in otiier woida, orderiag a pair of cvilndei* of 
a given diameter and a gircn stroke. Theae ftctoia Were dcddad on 
by Watt dixty years since, when seven pounds per square inrli wiib 
really a fair representation of the mean efll'ctive prcsaure dcVtIol>ed 
by the engines of that day, when the mechanism of the engine, the 
packing, itc, were so imperfect, that it was impossible to u«e strong 
steam; and when llw utenn vrif of sis low r. ;:re«ii:re, that it was 
not considered eoOMTii.o.: to ^'wr il , iliodet> s;ii li a size as to 
en«l>lfi thi> t.i lie ,'\j.-ihdi-il dime to Its ;..ui's1 Useful prf>«i»«.'e. 

Bot the i:'o.lii.'n.v of M |,rl^iM„' hi^dl-pressi;rril ste:llll i xp:ui-iv,dy is at 

length generally admjit^d ; ai.ii the iinpruveroeiits in tlie mecliaiiism 
of ttooa^aa^ combined with the ftat (bat (ha pohUc will now toiaaato 
the uw of tBOdentely higb-nreaanred ataam, pofaM oo( dial (ha eoo- 

linuing to admit tho anomalous term ttominal horir-poirtr, with Its 
obsoU-le factors, to l>o the guide of contracts for eiigines, and to ]>re- 
sent, OS it dues, a formidabla ofaatade (o the pTOviw>n of aeoMiNiiOBf 
engiiH-«, im tu say the leeat, moat eolcidal on ua pari of (ho dhaelon 

of «t<>.-iiri-pwl;.-'t rc>rii)riinies. 

It w .iLiI ijiit be t..;r to ji ( oi /.r o tur to .:tt.i, h ;>',y blame to him 
in tiiis nir.ltir; lur, tliiiii..i|i b" iu:r, be u i II ;vre that ultimate 
ecornmv to tin- i-ior.jciiiv u i/.i d In' ibn result of vnr-.Ming the required 
normal npecd to t>e clk'ited i>y steam that has been expanded down' 
to ila loiraat naaflil limit, yet ha haa laarail that while Ifao fofBOla Ibr 
caleolallng the itambml lKine>po«ar laaninat aa thai by wideh be i» 
to be ]>nid. he eoold iiol,e(iec|i( at a leaa to himaelf, so make the 
engine ai lo elk-It tlw alMJremaUcd ceooomy ; ibr If, by anr artificr. 
it ivTis made the eolitractorV ititiTent lo mijiply nn economical irvrking 
eiioine, he would do it in either of the Ihree following ways: 

1. Bv Using liinli-pres..iurt.-d Mcnm, and cutting it ofT earlier in the 
Kimc sized cylinder, or 

!2. By uwng stiM hi-jher-prpisniv*! «1cnm, and tutting il off earlier 
in n smaller cylir^di r, or 

3. By rctait'iin,^' llu same pressure, liut LUtting the steam off earliei 
laalwgerqpliiider. 

Bat under Iho present system of payment, if he attempted to gain 
the end of m;i!.''i;j uri i-i ouoniical engine 1iy tlie f.r-f p'. ii, h..' « oul'! 



•II, s mmh kwlitt tmtt It namwl rnxa ili« rbws tKui n die w iIm 
liaa aaiitti^wtasl «w>l. ■a' !■ OHMU ti itaiAna MHtaf 
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hm to nfplT • ■Irongw, and iherefore axpenaifv boihr tliaa GteUial Matmto af i|pm o w upM • . ^— rabk fcct> 

tlut which the competinpf (•ontrartiirt wmi'ii Kn)i|i1y, wtiich would HTia i i T f ll» ■■Irirf af Ihn — Iim Ikv that am ■■iltiil h Im« 

raise hiaeatimaledcoirtper horHi!-pi.w.-.- nil. w- tl.i ir^ ; u- il lic lowered ^ . -".'" y^-Tl Sai^ll^r f!r!?tZy ^tT"™"!!!^ j jlll 

hi. entimale to Ihc Bame amount tlu ir.. I.<- wuuld r«-Mv.. i,o coiw y "1?*^!* ^ jr,*?^ ^ ^!- 

Agaio, if he sllempUMl to supply »n economical tcorktng engine by " vmmmm^ wvi^m «■ m-rniiTri/. 

1W MMbA te VtoU lad tMl^tot M M— to tha nmiew PhmienU to be mute br means of the foUowinf fonnaU : 

«rimf«b,1lM ■MMtnrf ilraiidi gf dMlwDMrXtlw wworilw ^ , . 

■Mlt ayltader would lie introdaNa tin Ihetor ia eaknktiiw the ^mSmuS TTJST'l ^ | ' ^^"fSLt ( X A 

eMi«rhiaeoKiDe; andthatifiBOlieipaiiiigtUi^benlwdhbestmiata ^'''^^uim^tiA^^mmitlmrSmimmimJmmhmMk 

Mr Domioid norse-powcr, his competing eonttaetora woold, without itaa • Ail* 

aifficulty. unacrH»timiao him. ..... AH enxiM-Biakm wlo t«4 1b Itiiian. to Ihmd it dw ■HDO 

Ap.,r> il he wlempted to wpply an economuil working . netne ti„,^, dnmings dlmen^loM. w«i|[hta, and the fignrea that Ihey are 

b; il.e third plan, the addmona^ exp.>nm^ of tl.r iart'^ . yl.nJ. r w,.,.kl „,,^,i,„t. f„, (^e fMtora A, *, and e. ' 

either have to U defray rfbyj^aj^^ „.- ,„„^^,, ^ ,,,|.,,i,^„ u,, the cvlimjrr .t.d 

■^rSil'^*''!^^".'",''^.;'*'™^*"^ the -tr,.n Ml, ;a, ; ^., .^.'11 .'i Uk m.,cUnery ; but thu form uU. l«v.., it 

Tbk^lhen, ia the state of lha«M||^llM««m thMawho Mdw wgu.f^ „ „j „,^, i tenuity of the engioe^nalfer to proporiion the weight 

■0 Wowt 10 aiipplyiiw an •ogina that will work woaonically m the ^, himaelf ^ 

matter of fbel per miTe; for ihey know that, in however small a ft abo siw Un • Awt Wfiwt ia naBniur the hbtlieat tpoed 

degree they may attempt to do «. by intrearinp the preHure of the ^.a Oio bMl Taeuora (twoUw the better the vunom iK leoa need 

steam, or altcnnf,' tin.' Mz.- of Ihi' lyl.ndrrs, ll.i y wouW always (ind j,„„j,iv,, ,,„■«■.(■«< or am Of OvUnder be), and also the maximw 

that ih,.y w,-re rxiK,,...,! t,j « 1..,,^ o| n„„M y ,1 ll,. ;, .atempt«d to com- .,f cxpiiaid, boJMao the numerator of Iha fiietloa b 

IH-t,- v. ,ih th.. mU.« ru,itnu;n.r» i i. Uieir wtimalc per DMBIImI hone- ther.-hy increa»ed. Tbt owpnT VOlM thai iaUM that Iho MOK. 

po«>.,. u r . loM of th. contract it th<j tondaiad 10 aa to r*« on>y of fuel per milo (tf Sabllw la wdl aaulraalMOt iWI !• a 

aeUes a fair re mnneraUng prohL ^ -.-^ ^ .u maximum alio. 

IIMa^MMa jrtL I WOiOd flOMe to subsutato IMM other ,i „ ji, necesaary to establiah by experiment that the 

ftmak ftr Ait wUA la now la oao. 1 .ugpst the Mlowlag for- ^^^^^^ proposed to be given shilll nSl cmbarrae. the 

Bah^ more with a view to indoee »oroc one to Improve upon it. ^^^^ ^anitog iu, ?entri-« In modeTately heavy weather, or afTiel 

'^r " r' ' / aeSoaaly the oiUbUiiy of the motioo; obetacleo lo the thorough 

aatobliahed sa snflicient for the purposes for which it baa been de- carrying oot Optba fHwiphr of IHMailBII wUab f mn rt- Iho T frJr 

eninnea fai aoBM of uotleantnuao VaM BMaa Aem wSw 

To illustrste the manner in whi^h the proposed formula would be „ expansively as would otherwise be the ease. 

u»e^), I will BupiH-w the c»«. of » .U-am-|»u l(ct couiimny whoM di- ^ comiieny would, of iour«% reserve lo itaelf the powor oTw^ 

rotors have dwided on opening a cm.iraet for engines for Iw* for,ing forfeiu for a non-fulfilm«nt of engagement ; as, for instance. 

of Pfketa 1 hey will first obtain lin«^ djoenaioiia, duij. firom thoir £ _ . ton for overweight ; £ for wery tenth of a knot lesa 

^.Tl!f*/"i_"'*'' »PP»«'l* ""P""^"'''* "Hj»f^* ''^J^ than thp rtHjuired »p*ed,ln addition to tbo low 6«m the fbrmola. 

tha eoBNltatiena wtiroaa Iba baBdar and tho aaalna^iakar, who catcru varUnu be selccto£ 

abeuld hi- liroui^'ht logothor aa aoon as pos«Ible. The speciflcation ' 

would ini l iiiic tli« ToUoiring points : o 

Kngim-a to be tendered for by aotwitod aiigiao-Biakota «f aatoMiibad 

ropui.iiion (of counse no tender WMild ba Moaptodi bowwor loWf fB- wuyht ft gy ai W I a miplto Bataiy Bftoa. 

ccfit from men of ihiH elasit). 

l)irctt-ai.-tioii t-i)(,'iin» lo hv pUtcd in .i ^hi|) '.l;.\t wlV. hr Iriiiin-.i.-d Tut. "elliptic rotarj- enijine" ia one of the mo«t nncrowifal pxs!n]i|i-)< 

at livr trial draught to feel aft, and feet forward, and of liie modem attempta to sppty ateom power directly lo a revolving 

whooa nidibip aeciion will be at her trial square feel (to bo amafc kw, a» aa to oeooomizo Bteam, lessen die waich^ itaqpiifrlha 

Toriiiod before laaoching), and of whose lines and dimenaioQa • aopjr WHinrHlw datalla. and convey the power directly to Hatwifc. OMb 

It inclosed : M aa|rioe )a, Indeed, piactically equivalent lo the canting the ataaa to 

11 . .1 1 I . . > kfMH of and aclaale the crank or revolviog abaft, just as thebaad 

The spepH at the measured knot u to ) ^^^^^ turns ronnd a winch, wiihuut the inten-ention of j.^nt». levens and con- 

J necting-rods. It is lh>^ inv. iitiijn of Mr. William Hyatt, the enginwr 

Diameter of wheels to be decided on between builder and angino- lo rimmpinn'n cvien'-ivr VL:i<'<.rftr Works. ofOld Htreet Road, Sl Luke's, 

Baker. Umdon, iiiiJ ii ici.'ii; i-arri'^d cmt by him, in conjunction with Mr. 

Iiiaafri * — - J r a ^t. .« t.t.i i Wright, tha managing propnctor of llio works. The essential poca- 

iBMnnnoi Mfg^wapm nimw w srai # U^^^ enmne is to bo foand in tha feci, that the steam cyUnder 

ia bond eUipdcdly. in order that the favolvinf piston within it, whao 

I.ond on K.^fi ty-valve not toeieecd . Iba. per. aq.. In. aat anoo a thift dMpoaed aooentrically in relaiuo to the minor asia of 

W. i.'ht of . nffin. and boilens with water, ) , «ba elllpto, nay lit aeearately lo the elliotie anrtaco tbron^wM Iba 

not to eicoed . ( ~ — entire revolntiaa. This is a peculiar and unlooked-for cbaiaetenaiie 

^ of the elUpUcal fi|rnre. The true action ia only to be secured wbea 

• Tbff» la u »iirort»M>. .;.p«n-..Jj > .wr-u,, , i-.un „r ii«im, > upni„i.nit>ii( i],r aimmnl iif flllpticity i.s exce«Hn>rlv .ilijrhi, the centre of motion of 

r!!5Ktitl5rr.M-:'{:".;r,o::V;,v !:::TJ^:r:^'"Jr^'T.'(::^^ r«.v,.lvi„j- p..i..n-.l«ft i^U-^ >n . imeraectinff the minor nia, 

Mm iIwi m.iT »MM> M-. tw . <i-nr. ..„..,j ii. a Ui. V 1.. I—I hi. i.wr at aUiut one-ihird liic length of such axis. That such an engine does 

»™i n.|.,u: o i . ml. ,.„ . ,, , ,™ „r ih. .^inr. ; »„d .i-.l... -,1, 1,.- .1 II u.r ,,„v ^^ ^^ , witiilactory manner, is now ptaelically exenplifled 

•tewiltnll ws.. I, M ,£lii u, .I .'vocr.! in il.« .l_irti., K. ^, a. I K>r> oln*.]; aud. St the Old OlTOCt Vinegar WorKS, whorO lUO afflliat 11001 WWCll OOf 

-es^^^' -™"u=;i«i".»<.f«»Mj«>ai»«<«i«n"''»«ii. drawioga waie MMda^ it to dulty aaaiaiiaoi 

•aih.iM»ii»>iiix»i>i«ir«u<.. order. Fig, t iaa aM iaa ii Mal i aigand atowaBH , at BMaMaatoFlfc 

M>. AiWun. in dl 7 of hii wwk oa Jlir<iw BwIm CltttUUtUtm, mn, Iktt Um i .ks fti ni r inini ili« <i«K5h» ImIm ■■■imid -«-— — t-±X. 

MMnl a RpwimdlK naiHW hm bwe hvHMiT fMnd !• KBitilH nnoMlalilf ' • "?? ™" " ™" I"'"" 

sf Ss iis a s m ri e i^ i> s a »i sasioata sT n «. « .< as* «!|if«»»«J wsik wtht M wltUn. 

tUwlB lss»MiT.la aiiillh««a*»ip«t< fa l>» ■■»«■» «f w—mw, If Itiw Ii *U — dlM n fte Haiwi W ns<i»w s^ha f iMmi ».«/■««•. ■ tm ailsteao 

Assir a ■■■ with MM iwiiMHioa b liii n* i I M uk* ^lut^ i* otuia ail fmMtt apa* Maid haw la Im abniaai wlwn a rmMmtMi panim of ilw oboa* ww paaai 

laftindw akaat Iko ipMd (onnfo) ud* nad kf Ik* uniiiif Ua*. ika waatkar at tka »rm. tka diaaaiiaalar aa gina akax mild lanaa ikat lUfHraai patni bctaf |« » J ii<T 

dlAfaaa paiieili af ika yaar. aka » mt af dSicnM udar Ika aiabiaat anaaiitaoaf* aT atiaiidad la, ikaa laavliff aaOUtat laaai tm acnaaalnil eaav. 

hat pka. «a — a t i. icaia* which Ik* awaa n n han M la caatsod. fniai fTa laMc ih* bolhr kaiaf wall l a aai i ai n d. a In akaaM b* %kiMl la It hafat* It ii 

I tka Ml p*««r Ikat kaa b*** n^alnd oaa b* oaleaUud. Tkaa*. lagMkat wlik ika fce l iti^ ia. aad ik* ^aaarMf at aratar avapaniad pat Ik. af caal oaia/aUr a iaaaa iad kr aa 

idaoa aad mUMf wmHtm§ tf Ik* *iiatii« liaa at itaanMa, will aisn kiaU/ aaafal aapailtamt. tat af toraatHka* kaaa' aatailaa : ik* taaal qaaotliT tl wi 

^waidalBMuiaf Owiaaiawartk»«»i a partllss,ss« l il I i l 1 IM tHatWaatJl ta nsds pwlkfraMldHay baMHt aa ki«n tka baBw la koksad la. TUa < 

i»ap wad»iik..Maa i ii Hi a a i a iliilsMwssiwiiii^^w > i* » a WH w ijiia Sttj^^tttyi^Uittit m^mm mitkm ika >eBi aia latolil 

Toi.nU-4 
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The short Mram cylinder a, npm at Mch end, and fitted with two 
end covers, i'^ pUr's) wiih !t«. hnrirontnl upon the b««o plate n, 
beinj; bolwd i;ri\wi ■Ju rcii tiv four prujrctiiig eyes f. The linri-ionul 
jh/MMod, or mun engiat-siiafl d in |iiu*ed ecceDtrlMlly throngh the 
vflMu, ■md in tlH' mtfol line of the niiwr gr aaqmMa uh of 




the cllip«r. The cn!-t-ir<ii rn'ntory piston E i? jftiitahlv filtrd with 
pKkinK-piCCO*, niid sloltrd tr3tiAv.T-"ly hi i r.. til i., ilif [i'«'.i-ni-rnd, the 
tian&verae section of which nt tin; jail is ri^i'iainjul»r. The »lol t is 
ftr tto poipiM of allowinf; »( tlio wif-adjuitment of the piaua inimg 
in MPaliiilaii In workhw, by aiidinK l«umll]r over the aqiiarad tlafk or 
iadiM«riiii(Mdaf lUi inoM dimA ittdiic aiiioi^afiMM ntyto 
ntraoMtd to Miiy wdiAifltloii ndhH 



•nd adjustable hj the aid of lenwa and wedgea. Tii-> packing; or the 
piston — which pnrkiiig i", at ll»e same time, a portion of the working 
H(o«in-prci'-iire siirfii-'' — cyiisista of two moUulic strips or ril» li, uf 
th<; length of '.lift rvliiidiT, oiUer pmifclinj; »urfr<co of Kiieh HIm 
being rounJed, w h.!»t llicir itiii-T lliil nidf" imr ti'.tixl irihi shaJliisv 
groovee H, formctl dianiplrically opponite to each olheraion^ the piatoo, 
■ad ia its azial line. The actual working packinga an aiapi of natal 
i« liUad oo their ioaer lidiu to the edOernal rowidad antmcM of tlw 
fh w o,triiflitllwir outer xurfacea bear againat tho iaiarier of Ibe 
^liader. Tliaae oaternibbtDf aurfaces of th« packing* i an cMuidRw 




helical sprnijs ar<> set in lifhiti I ihc k i);:-:.iiiciv« to admit of a Am 
adjustment during wurl^iii^j. Tlii> f!ni rt\.\ [i!irkiii<; fur kft'jiiiig tJie 
piston atcttm-light at ita two en(!:<, i nmp Hi^i, in pach case, oi the 
bnaa ring j let into tin end of the pi^iton, and having two pniiecliona 
IT 1WIM li,fMi<m ihiwuli 111 1 1 intilo endaf thaatrifo,tiMia filming 
a nwbaMeAedvooad packing. AMndttiuaplaM a'tatetiMo 
I of the strip* I to ootapiato Ibe end packing. TIte piston-rod ia 
' ' in a BtafSng-box t, oa tbe ootside of each cylinder end 
T, aiMi the ctijriiM? in iho present cji-ip being a ainglo one, the sliaft 
Inb a fly-wbwl n lioytd vpon it, ihi- iicavy rim of the whf«l being 
east holliiw at cj^riajii jvirif in baiauco the oNerhao;; of the jti^lon. 
Tluil ii! ti;" ijmfi wliich p.in*e!a away ID t)ie nuichiin^ry to l* driven 
ia Bupporti'd iu a pMlcaial it, boiled down on the base plate ; this bear- 
lag, in conjunction with the pair of stuAing-box«h being the only 
bearin{)rH n^quitite. Wlien oneend only of the aliaAia uaed fordiiving, 
no working valves are required in this engine, the steam being admit- 
ted in a conaunt sireain either of the two o|ipo«te pan* o, the only 
variation of the current being when the slot r la Imiaonial, lliia beiof 
ilic dead centre of the engine, and both ports are then doeed. Or, bji' 
annilier Kliftht modification, the ateam and exhaitat port^ may be made to 
eiti^iid a long way round the cylinder, in order tJi.^i ihf eii^ne amy 
liuvi' nn dcofljKMni, Iho Htrmn being admitted to the hack of the revolv- 
ing: pi»liin-bladt> iif f. rfl it ii i jiiirely aliut off from tbe front aide. For 
reversing, an ordinary thrc«-way cock aaairen every purpose, one 

' Mi«aUMiMi*^of tfaei " ■ 

loftmt 



and pat ia eonMclMabgr 
•ilhSr rids B^rke and* 
lieiaoqaaUyiNlRinba 
belBf that apoa Hwi 
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pcccntricHy of Ui« pt*Uin, which i» conManlly varvins in cflreiive arr* 
(hroughoat ihe revoluiinn, the piiton being imItW a (lin>c(-«rting 
erank-lever for taming ihe ahaft. For lubncaiion, an oil-rps6r\'o«r r 
i* act on tJio top of the cylinder, a Kto)>-cock 14 bring iiitod brnralh it, 
to command tno flow tliroii^h tho pipem v., which hiro rich two 
branchcH for lubricalinir the bared porlirm of itic cylinder and ihc flat 
end cover surface'*. The Icncih of the axial line of the ryliiHler of ihe 
engine in our plate ia 34 inches, whilst iu diameter or l»re i» to be 
defined by an ellipse with a major axi« of 30j incheti, ami a minor axi« 
of 18] inches. This engine is called a 30*bonte, vvhilat with a preMure 
of 31 lbs. of steam, tite indicator lias shown a power of 50 ItorwMi. Our 
rradent may judj^ of its colnp•«tlM^>>H by comparing thUt power with 
Ijie area actually orcopied, as iiltown in oar drawing. 

We thiuk we may bafely point to Mr. Hyatt's engine an beiiie the 
aimplest and moat compact of the n>a1ly elTecliv-p exinling examples of 
the dirfct-prwsu re rotatory class. It is evidently applicable for all the 
piirpiMeH to which tlto on)inary engine can lie applin), a^< well as to 
many which are beyond the reach of the old form. With an actuating 
power applied to ita ahafl, it at once becomes a forcing or exhausting 

fiump; and, slightly modiliod, it becomes suitable for the purposes of 
ocomolion. As a railway engine, it Is pn>p<»«C4l to wy two cylinder* 
— 00c on each driving axle— the axles being thus marie the engine 
pialon-rods, whilst the deail (ninia are of course avoided bv the UHiml 
expedient of setting the linev of greatest efTect at right angles to each 
other, the axles being coupled in the common way. 



Bnt the moat obvious application of the engine is for screw pmpul- 
•ion. The scivw-sbaft uvccMnes the piston-rod, and as there ia no 
reciprocation about it, any reaMntable !i|>eed id allainable, whilst tlie 
power is conveyctl direct to the screw. Indeed, the practical value of 
this motor is, in our opinion, as great aa its peculiar mecliaiiical action 
Is HeganL — <ila>. Prac. MecH. 



Elevation and PUna of the Hew Tork Crystal Palace. 

Tiii.s building, of which the second atory is now iH'ing raimsl, is 
located on ReMn oir Square, a rough tot adjoining the diatribuling 
reservoir uf tli« Croton Aqueduct, and about two miles above the 
heart of tlie city. 

The details of the construction generally correspond with those of 
its great prototype of 1851, in I^ndon. Some peculiarities, inter- 
esting in a professional point of view, have been introduce*! in the 
dome, to wliich we propose again to refer. The whole coiistrtKtioo 
is entirely of iron aiid glass, with the exception of Ihe floors. Heveral 
views of the building have been published in various styles, none of 
which, including thiit given below, are strictly correct. The accom- 
panying plans have, however, be<'n prcpnred with cunsidvrable care, 
and are bclieve^l to bo unexceptionable. 




The general idea of the edifice ia a Greek cross, snrmounted by a 
dome Jit tlic intersection. Each diameter of the cross will be 365 
feet 6 inches long. There will be three similar entrances, each 47 



feet wide : one on the Sixth Avenue, one un Porlieth, and one on 
Korty-second streets. There will be sixteen flli;lita of stain, as 
represented. 
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SPINDLE FOOT-BKARINO& 




Tli« building «onUin» on the grouoASom 111,000 aqovc feet of 
Kfct, and io its gilleri«% idiidi u« M feet wide, 6^/900 ai|aare feet 
more, making » lotal ana of 113,000 aquwe feet tat II* yupoec* of 
ndiilntion. There are thM«ilb»grimiidSiMictii«aMittid«hai( 
w wueily in the gdl«l«k«iWMn udl j^j told,^ 

llten an «■ imna imrUB «cli«imd 
fcet lAan tba Smti Mid aiiftt liiehaa AHMlari «Mt IwOot 

I lidfu IneL TliMcolamnn. 

I m 1^ Jbrt 1m« wi « fa* Nliii, 
I Ift fluUlB tbe fdlttiM nd m wnoglifciMm eoaaliMlliNi 
of fto MmII asmll to brace th« whole otnicture in eiery dimstion. 

girdera, aa well m the eeoond-atory coliimna, ore fastened to the 
r<iliiniri'< in tfic fir:<< N(nrv, by connecting piocca of tl;>' iciiiii- octo^oriiil 
shafio as the i o"umnn, 3 fci't 4 indhe* bijgffa, having proptr ftaogta and 
ln^'s til fiL-<ton ull j.i<.vi-« t"^'i.'tl)i.T tiy li.ilt^ T!m! number of lower 
floor.giniera in Waides wrouglit-iron tfirdem of the name 
Itclglit, niKi 41 feet «p«n over a part of Uu' imuv Tlv' ucocinil »tory 
eontains 148 colamna, of the aame Bha|>e tlui-.r- Ix low. anj 17 fii-t 
7 inches hijjh. Thcuc reccire another tier of girders iiutnlx rinf; UjO, 
for the support of the roof* of the aisles, eu li navu bt i(ig«<jvered by 
16 cast-iron semicircular archea, each comjKi^d of i pieces. The 
loi^ ptnlletogram, dotted aeroes the r««r of the building, indicatM 
dl4 anade, na it k ntyled, for the aocommodation of the steam-enginN 
and powfr miicbin«ry generally. This will Im' tn mnvt. nf nur roadem 
the most interestlag portioaaf the CKhibition, but ban been omitted 
inaUtbedteeiiplwoi wehiveaaanorthaiBtHidadflair. Itwflifill 
the fat» between the nain boDding and the leeerrelr faicleaavb 
and wm bo 41U ftat la kaglhr 1^ OM aton Ugh. 

The1ralMfa«bad««tMto«|ioa«iiawaaai«dcr]iV 
«Medenlaj««giwring ndw the nqpailiilndiua af St DiinM, 
CB,fliaenutaailBharittcUMi divided anoofwhraabonaeik Tht 
daiigMn and anUaile aaa Uaian. CiwtaBami and GiUemeistar. 
Tha CoiflMr faidtaiai waa 4|b» the dadgDar Qf the TiroU and Caaiao 



forrci'l mil- lo in«un- ii »tpjiily tnorioii, vr u aniforiD wear on the foot 
of tin- "iiiiiiilt'. It i» .'i fui't well known, that in spindles driven hy 
b.inds, Uiv Kpindli" liaa an inpliii:ition lowardn the cy linder, or a ten- 
deoey to move to one aide of the eentn. This gives the spiodie, 
Khnpoiatedaateflff. l,aalMdlwaUeBlPtlaneqi!ariilljrgthaat«y. 
boKk! 



Tia BInliala lha autter, ve will aappoee the spindle «»f^9, to ba 
aolaanill la Botfeo, and driran by the band, as repfeeenlod. The apSdIe n«at 



[r«r AtftMoM' MwkuSca' Ma(UM-l 



Mn. EiilTov. : — I noticed in y i - J muary number an illoKtration of 
a foot-bearing recently introduced iii Eitgikad, and will avail myself 
«f the invitation to eorreepond to cordially extended (a aD yaw aiiib> 
eeribefa on the Uat page of the same number. 

Wiihoat criticising at any length on the auggesiion there presented, 
I wish particniarly to object to one feature of the step now in 4m«. 
I allude to the custom which has long prevailed— and, so far aa I am 
informed, Mtill obtains — among buildem of cotton and woollen ma- 
chine* ry-. of mskinp the foot-hMring)* of npiodlea Minted at the bottom 
■ — a jjt'r.enil furm iicing ri'prejwntcj in t ig. I, The macluniats asaigii 
various ri'ii»<)n<i i°ur that particular form, Uie most emnmon one being 



Fit. i. 



WH.4. 




have a tendency towards the cvlioder o, which will eventually wear 
the peinta in contact and give play to the ^ndle, and it will at once 
be seen that rtn thv atep-box wears to one sid«, the beret of the «tcp- 
box, aetinr 3k an inrlintxi plane, raises the ^bdle frum il8 |>lacc, and 
aatiiebAnJ iliu kcn* (iw ii coniinnaUy does in its vibratiunn) it M>it]«« 
agsin, lliu-< [wrlaking of Ihc motion of the vilimticii (if tin- hand. 
Tlus dancing of tiie spindle, iaereaaiag with lite wear, tends to in- 




crease the vibratioos of the band, which in its turn aggraTates and 

irM>n>!i!W>s the evil in qii.'stioii, jiniduoing imy ijuantity of noi«' and 
imp rfect wnrb. 

Th*- corrwt farm would i* that now ndojitcd by ail our liest- 
inf'ivrmi.'d millwrights ha a bearing for the loot of upnght shafts, and 
Other ailuaOiutLB where there la end-atnuu ; that is, to square up the 
end or bottom of the aaindlet and let the stt^box eerrMpoad aa near 
as possible in form. Theie wonM certainly be tea* eamoe eotpoaad 
on the bottom, and, in my opinion, it will wear evenly and to the laaie 
depth entirely around tlie spindle, which ia not the ease wheia the 
spindle is pointed or ronoded. In no instance have I ever seen a 
heavy spindle, such aa are used in our best^u^cd ring epinning- 
fnimus, w«m evf^tj' at the botlom. Tficy itivaririhly -wiini as in 
Fig. 4, of whii:li Kii'. G it« a i"n"(>«-iMvti</n — tfic v./ry wornt form j>o^ 
h'Mc f„r a jiointed foot The square fool, supposing the material of 
til I .1 !(< to be«f«fH]haidMiih««BU baokoljtoinaraqulljr, 

as in Fig. 6. 

I praaiMt thoa* littM, Mi aa piilieidaifyM««r «HglHlitail Id 
the Bop« of eHeilfaig tcnaAa Aon a«baia am aUatolMillaIha 
»«t)jwt, W.H.B. 

New York, Jsnosry It. 



Mtft 



Ci. I 11 " a very imporlant rea»on for adhering to ta anli<}iiat#d 
■tylo iii Ui« J,>uulii of any m«clu»cry. Tli« iwui|j1i! Tict that purehiwcrs 
would buy tho old nHthoat qOeatioa, white the new n uuld n^qiiiro 
a long cxplination, U fttiong^ to account for toucit of tJie slow proR. 
reaa in vanonA departments cf mech.-uiifun. Nothing tcndii more 
eJwIy ami rjuiikly to disi.el the clouiIi« of pr^judlf* thssn a plain pre- 
sentation of the Butjoct, as above. We hardly agree, liottcver, with 
W. IL B. with regard to llie side-wuar being catuM-d by tlie Janipin^ 
of the spindle or the vibration of the band, although thcxc iiiigln ag- 
gravate the effect Wo have alwaya considered it due to the oentrif- 
tigal force ariagng f^om ita rotation. No spindle is or can bo perfectly 
atnigbt and of equal density in each portion. Revolving at a rate of 
from 4000 to la^OOO tuma per minute, the slightest want of belanetb 
aadBted,pMhap«,by the spdqgiagof tlw iftedle to some extent when 
loaded «ith a fiill bobbin, enahba aaaMfngal foroe generated fay 
Ito ktaMaly npld nroiiiliaa to OTCime am the dnft of tha bead 
Rid Mm* dl fha waanw and «wr «• «M aide of tito ftoL 



\ 
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We find In a imIgB jMlWl «4w(l|pdon ud engnving of a atcer- 
iog apparatua, wUch to eontbl* the daaonble qaaUUe* n«ces- 
my ta u eiBeiant amngement for mannging the rudder. Our en- 
gmtaf npnsentaall Ihe working: parta, tbe iiovcUy of which i'oiii>ieta 
pfald^lr in the introduction of trunnion.^ ..1 t'l.' nid U r-hi a<i. that 
tbe riM ■ad tall of the rudder does not in any u ay strain the laacliine. 

c 




A k the cap of tlM nidderJiM^mwIikhACiaUnm lodntalt 
hmf MUnndowiowto swinl. nmgb tiib MclMl •OIm tiie 
(mroa^iUvppcrHid of iilrfdi haUiaB t nriiil Ika ink ttfkt 
■CNW«a9fvd 1^ • ■toiifaB^'wiiMl In tin 
•ad of tin Imre In a stmight line 

• cin1e,it ii oMvn Ihirt a longer leverage koMiiMillllMIlM I 
ia hard onr, than when it b amidahipa; and thas the ateeraman haa 
greater power over tht Mm ja»t at the moment it it moat required. 

EiicaaoD'a Caloric Rngiiie — Description of the Plate. 

i'\ (-'Xplmiatu/li I't'th'j v»i rkjlijf uf 




Ui« cikl^rk' i!uj{Lne, hu^been ktiui^ luniialitxi for tlit JfaetiMwg'. Jfeywi M M by 



Capt. EricwoQ hlnilt Hw glMa ia Ml 

Uonvy tMt eofliMk thMMag men w 
ofthaahlpw] 

«, air NceiTar. 

*tknqvir cjrBndw: f'.MlfMiag ndn for ItUim ak iato,ud 

^aofp^ afalaa; <f,plteMd af Ika aaMk aanaalid to Iha WMfc> 
teflMiai«ldMa«|N> 

3dlw«rldn(a|]Ialari d'4',lioleaatfhejuMdmaf (lwti»ayllB> 
tea, tliroiigli wUeh the atmoaiibaik air pHaaa in and oat fteely. 

« e, worlclng piston ; <l" d", roda conneetfalg tiie two piatooa together. 

«*", air-tight ve«Ml anxpended Mow tin worliing piiton, filled with 
clay and chjin-oal, to prevent trntiMinisHion "f hwt from below. 

//• regenerator;/, dislcji of wirtvntt phic^d vertically in ttie ngcn- 
erator box. 

ff, valve woritfid by the engine for admitting air into tiio rvgrnora- 
tor and working cyiiri lc r : h. v.ilvi- for letting the air out of tbe tame. 

i i, pipe, open to the utiiKxiphKre, l"<>r e,irryiii|^ iilT Ifio air after 
having panned through the engine ; k, fireplaep. 

Imn, thermometers inserted to ascertain the temperature within. 
The operation of the engine ia briefly aa follows : a alow fire being 
Inpt up at K for about two hoars, until the varioaa part* coatliaed 
W/Uun the brick-work shall have become modeialaljr taato^ the A 
r b charged with air by manaof a hand-panp ; at aooo aa tha 
dadi ham laadied ahani aix ponnda to the aqaai* 
AeUd in lata than two minotM, tha haBtyaMp b 
atoppad, and fta wlta e opened by « atartiaf hvar. aa to ataana 
ghaa( lha aai i||ii ai ifl alt ftnm tti« iiwd T a ii tlwia aiiilttail udardto 
nh« «, Twhaa Aroagh tbe partially heated wtm/ into the woAbf 



I as alto tta aapglly plalaa ab If 
meoM of tba naMaiillmfnih lha atoaaphaih air noaMfaad 
in the npper paH of ft win, ly thb npwaid BOivMat «f Oa aiap|i|r 
pbton, be focead dtoraih Ihi rnhv 4* lito On air ntcliar; wkaa Ihi 
woridny piaton haa taaahad Ih i aa fcw l h a af f» Ml t^^Ma^fha 
■alii a li 1 1 II III il lij tin aHulhii and whan lha pbton haa arrived at 
lha Ainap-etrok«,tha niva Ik b opened. A freoeooraraaieatlon with 
the atmo^hera bahif lhanby aatebUabed, by means of tbe open pipe 
1 1, the air nnder th« woritiog pbinn paaaea ofl^ and, owing to tba re> 
moval ofpre-iHure under the wofhhtg |MaB| it wOl tolton^ to 
de«cenil by its own weight. 

The hfalt-d air from under the working piston, in pa^i^ing rff 
tlirmirfh the wirei/', jrve* out its ealorie to the some so effirtoally, 
that, f-n nuciiin^' tlie Ihennometer m, the temperature never ex. 
cre<is thst nf the enlerint^ air at / bv more than 30° ; on the other 
hatsd, Ihi' i-nlil kir fnmi the ri.'ti'ivir, in cin-ulaling through thi- ni-r.h'-(i 
of wir. s in its pas.«jige to the working cylinder, becomes so effeetoally 
heuled tli.it, 'in passing n, its temperature \a invariably ilMfaaiad to 
upwards of 4i5<)°, when the machine is in full operation. 

It if) evident that daring the deacent of the supply pbton e, the 
outlet valve «" remains closed by the presatue from die receiver, whQat 
the inlet valve e" ia kept open by ioetion, and bene* that a fitA qaaati^ 
of atflBoiphtriaak avian thnaapffy cylinder at eaah down ainka of 



J aetloa, a oonatantmppiy aflMil 
afr Into thia raeaint k otatoad ftr lhadfaif the worfcfaf cjiMaiib 

It need hardly he aktod tiat the amaller quantity obtokad hy «» 
anpply cyliodar idhaa to 111 tte kifer capacity of the watktaf tifi- 
indcr, in aameqnenee of tkekeraanef voinme attending the Inmaaa 
of temperature ; nor need it be staled that an eqaal amount of Ibrea 
in pv. rti-il ly >1 I- lip and dowTi movement, ii» then' iire two pabof 
cylindern attiii hod at opposite ends of a common working beam. 

The foreg iiriK deiKripli™ beinj; deemed j'uffif lent to explain tiie 
mechanie.il < p< rs!ion of the engine, the n'siult of it* prolonged trial 
may now ].t i (in^i:!i li. but before doing so, it will be well (o state 
tMtnv jiarli' ular^t in n Ution to the n't^nerafor: the regi-nerator 
meaRurcB 26 inches in height and width internally ; each diik of wire- 
net contains 676 superfleial inches and the net h«» 10 me«hes to the 
inch; each superficial inch therefore contains 100 meshea, which, 
multiplied by 678, gives 67,000 meshea in each disk; SOO diaka bakf 
cir.ployed, it follows that each regeneiator contatoalMMhOWtoaihaBi 
and, conaeqnenii^i if wa eonaidflr that tbera ws aa nany ■■■il 
spaces bettutn the disks aa thtre are meabes, we shall find that the 
akwitUathei 




furetoltaanfltmdkmlhrHikiatod vnras Maga to Hveb^aBd 

In conseqnenee also of tiia alMat infinlto subdivision among the 
wires, the temperature of tta dmbting air, in passing through the 

regenerator of the calorie snginc, mast i>e greatly changed. Practice 
has fully realized all thai theory predicted, for the temperatures at x 

and z have r.iv..r vnrif !, cliirin;,^ the trials Ilki t'liin aS')" wlicn the 
engine has Ik ii in full opumtion ; indeed it has been found impot- 

nMeto obiiLin a di:n n-ntial tanpanian af kaa Okpitadsk whb ant 

eient fires in tiie fiirnjicis. 

The ri'a.wn il* evi<li'iit : tlo' rc'.i' .lir fnmi lh(^ m i iver is h,ilf the 
time playing upon the wire dislci at j, n lulst the healed air from the 
working cylinder ia playing dnriiif; tl.i' other half on the wire diaka 
at z ; as no heated air can reach the former without passing Ihroagh 
the regenerator, and aa no coU air ean reich the dtskk at z before 
likewise passing all the wires, it follows that the establishing an 
equilibrium of temperature becomes Impomible. He great number 
of (fiaka, thair Isolated duiaetar, and tbe before-named ^atriUttlon ol 
the air in aosb n vaat Modwr eTiataato celb, readily I 
aaiprirfag M and toeeania ef ta^pmtan «f fhe 

the ii«en«iato(b aM whhh eeoitltatoa the 0Md talaw al 
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THE TBLEOBAPHIC LINES OF TOE WOBID. 



[F«l 



In furllii-r rii|>luiMUoil of the wondt'i-ful cflicM'ncy of the regeneMtOCt 
it nwy fa« stated that each dkk wMtoina 1140 fvct of wire iii WnfjlUi, 
■■iwell reeencnior 328^)00 lM,ar41| milM of wire; Uie Moperficuil 
■Mwnmnent of which it 9014«)nu« f(»et,wbieh iaequal to the entin 
* ■arfeee of four ■faiiM Imffrrri forty feat long and fonr feet (luimelir; 
nd JI& the ttgeagntnr dupUyiog that gnat anwant of haating attt 
tm ta aoly two foot cube, low than ^A* aT tin balk of aaid b^lait! 

bnganltoteiV'ftaai^tkanaidtaraafih trial liaa Wan. Ikat at 
— ti— tha t»mfm»m «t ft* matl^t air it m miiiil that 
afthaanlariagiiratlbjrwM tbuiao*. Aa tUa dUhNMial ««■- 
fMitan «UUto th* ywMaf Icm ^ hiti, ft kaaama tapoftant to 
■iiwIalpllawHawitlBpa— aaofaeal; tito aan oTtlM aanty fialaa 
la MM afwia ladiaib and Ra alraka two ftet; hante ai^V cvbia 
Ibet of atwanihtric air ia anppUed for each stroke, and therefore nt 
30 atrokea 1099 eabic feet, and for both eylindera 3184 cubic f«:«t 
per minute = 131,040 caUe feet per hour. The weight of atmo- 
spboric air i« nearly I3| cubic feet to Uiv pound, nnd hi-ricr it will Iw 
aeen that 9700 poutKiB of air ja^s t.'inm^'h ihi' tri;-j:ii' fViTv hour. 
We know liuit <nj<; ikhiiuI of coal will ruiw thr ti ini^t-ruluri.- of 10 
pounds of wnltr 1100^ ; tiie specific heat of w.ilcr bi ing U^ that of 
the air as 26; 100, it will aJno 1* wen that 38,*, pumuii >-( uir will 
t>c I'lcvstod in tcD)]>cmturo 1100^ with one pound of cuu] ; now ihe 
observed loia of heat in the engine being 30", the fact w ill bv eslab- 
liabed that the Ium will be only one pound of coal f<ir every 1408 
pounda of air passed through the engine, whik h, on 9706 poooda, 
prove* the actual Iuim of heat in both regeneratoni to be only Si*, 
poanda of coal per hour ; a preaaure of 13 pounda baiag austnlned in 
thaiaaaiTcr exerting 60 hone-power, with an aotaal waate of only 
MfOWlda per hour, it will be found that (too ooDces of coal per 
hiOOr par hane-puwcr L!1 the quantity of fuel absolutely wasted in tlie 
ptoaaaa of kaoafer. Tbo aetoal oonaniapton of fta aagina i% how- 
•fw,iMai^40p«indi for tear,iridtli ti UnapMoiod lylhalba** 
ttlag to (UaAr oaniad adT b]p ndMoa of baoti oa • 

I af latfaliaB vol bo poMiilad; aa ft* Mdhw alaiMB. • 



Edwurii°!i I-iUiid. CruMiog that Uand, aiiotlicr t'.ifainiriiK' KtrL-tch of 
tvn niilcn rcai'lii'it the main land, from nin iwc- it i» intended to con- 
nect » ith itoitton and New York, by aii independent line. Thia iiao 
k to be ready for aw in the coming aununer. It luia been atatad that 
tito Ei«ltib vrtan of Jagriav daanL iHlaad af awpandiqg, tha wiraa 
Ik to In adavtad k Ifaa aaalan pattiati af (Ua llaa. 




iMiaOiipower is prodnaad \f a ( 
tho hoiae-power per boof. 

The following particuUra are of conaideiable practical importance : 
lidt Tlie Talvea^r and A are na< aubjected to heat, Uie ailoric being 

taken up by the wires befuro reaching the valves. 

3d. The temperature of tlie packing of the woriiiug piatooa does 

not exceed boUing hoMot aajT IbBOi jntiot tho i^a a i iy of Iho hoot 

iutercepter c'". 

3d. As only a alow radiating Titl- i.f rn. il.x!, it lias bwn tl.ut 
common whitewash, applied to the under side of the heater, remoina 
r«r wrerai H .'<'k>. ; this paono coDdoaivaly that iho effiset of the 

bint U quite liaruileaa. 

4th. A bole iiflialfnn inch in diameter, kept opanJbraereral hours 
ui the valverhcst,doesnotaensiblyaflectth*f(aaBnr«in the recelvor 
n, so abundant ia tha aupply of air; this flNtJaa aarprised all prac- 
tical men who hare teen the engine; it provea completely tlut the 
macliino need not be perfectly air-tight, aa supposed by mmy. 

Sth. Afker putting a modarato qwmUtjf of fual into Iho hamat, It 
haa been found that the eo|^ mdta irifh ftiH pewor ftr fbioo 
botm wtthool fruoh food, and after rantlag tha firiaoadrel]r,tthn 
fteqiaontly wofked ftr one hosr. 



The Telegraphic Lines of the World 
tContmavd from 3. ] 

Sutimarim'.- 
toiliieil to coune^'t 

oiblc line of steam communication, was pniii i iliu^' Kleadilv ticwnnii 
completion at latc«t jiccuuiitH. .Mr. (ii^!,.,'Mii' xiih-.m-.IcI in bivlii:j 
■ tl»e aubomrlne cable wlwet-n C'apu Turmi ntiue, in the province i.f 
Now Branawick, and Carllon Head, iViuo i:dwaril"s l.sian.l. The 
OOnMnnnicatian to thU point was to have been complete before tho 
doaeof thia: — ■ • 
Cape 
•IBt. 

> utwionoa^ I 



-The Newfoundland Klcctric Ti b irraph (^ompanv. In- 
■c t the Old World and the .Nmv by the nliortext 'pnv 



etoae of thia year. Tho datign of lUa Una ia to lake the news fVom 
Ctoa Baea,tiw mitaoaian pofait ia Nowltaadfauid, and, touching 
■tBt.Miiil^oii thatiilud,to aniaatoCnio Bar, IhaMa^ in a aab- 
Buirine lino of 140 Briko ndar fto Oidf of Si. UwioMOb to Maw 



The aeeompaBying engraving, wblcli wc find in the IL^ndon Me- 
ahanlea* Magarioe, repnscnta tlie stntcture of the cable which haa 

HUcccKsfullv ovi-rconie all the diflicultii-H f f hubmarine telegraphing 
Jurici;; (lie ].:i-it fourlei'ii niuntbs or more, niiJ tlirough which mes- 
BJigen Itavc been [u-ww'd fr ni K»>;lanJ !•> Fr.iiiri-, utul life t*T$a,ai the 
rate of, pt rbapH, I'uur hiiiidrcd per week, «siljuit n Miiyle interruption. 
It is slated, on tlw authority of the first telegra|ibic eogioeera of both 
ooaatiieo, that no land toMgrapfaM conntraMiaa haa boan jot 90 
poHbetlTiaaahuedaa the aabniaiiaocabia float Dooar to Odaia. Tho 
peealiany twhuUe InsalaHBg quail Haa of gatta panib a a p poio to bo 
unpraaed, calher than bnpaired, liy iMMMon In aalt 1 

A repmeots the four condnctiog 
copper wires; B, their corerioga of 
gutla jK'n'lui ; the end.i of ilio four 
wires, and also Itu ir duulili! cover- 
ings of th<? gum. are al.H« repre- 
sented in section nt k . c i.s .>|>un 
yam, Mtuisted with tar, wouimI 
round tlwowiaiod whan, and ttHaf 
up Iho hiUiialiuoa, ao ao to fim a 
core, upon which the 
wires are laid ; n is the 1 
tfXlion, consisting of loB |_ 
ized iron wires ; K, aaollon of tbo 
cable eom|ilele. 

'I'liit cable wa.'< rnitniiriu-ture<i in 
the short space of about ihren 
waak% being 34 inile» in length, 
and naont 180 tana in weight. In 
oonaoooaaoa of some irreguUritiea 
ia lanag it down, liiis length wa* 
IbniM too short to cover the 'J I 
■ilea between tlio two points, and 
an additional inllc was nuidc and 
spliced on. Thir, lcl,<rra|>li is 
owned by tbe t^ubniarine T«'le- 
grajili <\/ui|i;iny. 

A similar cable was made and 
kiddoiarn by tlie same firm, R. S. 
Hawaii Sl Co^ Gatesliead-oii-Tyoe, 
on their own account, between 
Hohrbeadand I>ubtin,which worked 
peru'clly for several days ; after 
which its Insulation became imper- 
fect, froni what cause has not yet 
been publi.sbed. 

A Ciible entiri'ly of (icmp, with- 
out ■.:.:'y piilvanb'.eil wire covering, 
was Laid down twtween I'ortinatrick 
aad OaBHfaadeo bf tho aoiM inn. 
ibr fto Hagnatie Ehwtrie Telo- 
giapb Company. This hns entirely 
failed. According lu some of the 
pnpers, the skipper of sonie •mull 
crnfl having aceidenUillv limbed up 
the rol'e with his anchor, cut otf 
yanJfs "lid willed to market 
with hiH firi/., — a very -iurticieiit rc.i-oii, if correct, for the 
working of this lin.'. An account wl icb b.r,-lv nj-p. iirca 
aignaturcBof tlie contridorb hliucs tn.it it wa.s never biid cr .... .. 

thatitwaaeatendad to within about 7 miles of the Iriah coast, and 
Iban cot, bod nfealbarcomiHl ling them to abandon the project for the 
lime. Communication wiih tli(,se on shore W4is obtained vp to the 
moment of cutting the t ab'o. The depth of water in tbe Iriih Chan- 
n l. tlir< n^'li Borne of the dcep.«.t of which Ibia line hnd already 
i>,^-siil, W.1.S from 10 to Ido fathoms. The greateot depth in the 
l».ivcr .'^iiait-. ill vvliich the cable, as utalod above, has worked with 
complelc Slic e--', is 35 fathoms. 

The great jirojcct, however, in connection with mbmarino tcK - 
papWMi oadt in fact, the only iH'hcrae in which it lM-<'otnc> of niii. h 
ntneat la fta Ameriean mind, i« a direct iclegraphie conimuuication 
botweenlhoabaiicaor IhoOldandNew WorH. Tha Giet, aa atated 
tooariaot aambar,ihat ao aln|io cimilboa boaa jtt madoaoflU 




cfi'Cti'. 

ler 1', 
'ini]>Icle 
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KOTES ON THE ERICSSON. 



daa^ powwflil to opertto Ihnmch mon flmi IfiOO wBm of win, 

Mcms nt fintt to militate agnloet'the posaiUllty of enr attaining to 
the realization of tJitii »tup«ndoa» undertakiof. 

By taking lec-laiHi aiHl (irc^'niand in the route, howrrer, tlu' Ai*- 
tanco b BO di\id<'d, tliat m> ^ocin as the succpHaful u orliing of the 
abovfvnaincd line'* i«hn'! liav.- Wnsne fairly and fully eatabliAhedithia 
oKj.'t-t. '.vliifh tlio (■•^iiViin-il I'n^'iiii'vriii;,' ■•kill of the world may Well 
be ainbiliou* of iicciiim>lii>lung, «ill bt- within our ffnisp. All the 

EE prollniinary Ktep» havf bci'ii ri'dtioed to wmjetliiiig lik.' maturity 
m labori of the promot«r)i 4>f tbc Oetux T«legnijii> Ciiui|NU>y in 
t Britain. 

At present, the project imma Ihs Mlmring (bm:— Tbo tolo- 
gim|ih will leave the mainland of Great Britain at some convenient 
paint on the cxtrcno eoaot of the county of Caithnex^, and pr»- 
et*d th. ivf fn the Orlineyt. with a •talion nt KirliMnU. A wM'ond 
nubijiiirinc Vi-if extend tc Slu [land, where it U ]irH|MMHl to have 
a ■<t.i;i:jri nt Lerwick. Frmu HIiotLmd. a lonp Hi;l.iii:irin>' ti'li'i^Taph 
win j)r<x>'i'd to the Fcrroi: InI.iihIs With u ^t.flin!! at Slinr^li.iv. r. ; uiid 
from •Siioraliavcn, uiiutiicr Bubnuiriiio lino will lo lUikLiNik. uii liiu 
MUtbanatcm coast of Iceland. A land lelcKrnph will carry the lino 
through th« interior of thitt targe ixland to Uie opfioaito promontory 
of Sneefvld.t ; and agtiin reaorting to the raboarine ayatam, the eaat- 
c-m coaiit of Groenland i» reachi-d near Giaah'a bland, in latitndo 65*. 
The telegraph will be brougfit ninn? the coast of Greenland, nndor- 
ffronnd, to tliu Danish cnlony of Juliana's Hope, nut far from Cane 
P«rcwi-ll, on th«' B-iffiu'it B<iy Kiiic; and croi-infj l^avi^' StraitJi by 
anotluT. :i:rl tin- hull (-iiliinariiR- line, n ^^.lliMn will Iw nuclicd on the 
coast f{ K-ibrauor, whcr« some convniii'nl Kn^li^h fai tnry, oiifh as 
Byron's Biiv, will be wlivtiHi. Frmu tliit« plai-c, tin- IflMt gtyM land 
Mclioa of tbe line will unite with the American ayatem of telegraphs 
«t Qnahef tha tmiiMn of am nieniioaa network of mnnHe of 
99,000 irileai Thmritl London Iw placed in immediate alcelio4tla. 
mphie comnnnication with the Statea of the Dnioa, the West India 
blanda, California, and the PaeiOe. Ao itgudt the matits of thi» 
project, it h only necessary to point ont that they arc reducible 
to the followinjr principal heads. The tine will have ilie adranta^ 
of ahortncss — it« entire b'nfrth beinc pRtiinsti'd at ■J.'SOU milea. As 
the tiubmarine purtii.ni i<f (hn liiiL', u hicli, nlt<<i:('lhvr, i-t onc-thtrd lc8a 
than the dirw't f uirw, 1» init in urn- untiro pitco, dainace done at oiio 
particular spot will not involve the ruin of the whole, but will apply 
only to the particular aection in which it occura. Along UiU Uuc,tlie 
iwehighly fkrorable; and,)qrlltteo«HMMlefl«l|tlwoiHW> 
■ of fuel, whwh, according to Hmnholdt, coeer ■ •■iflwo of 
I aquare uile-s, and extend to of fii>fth latitnde, are cooa- 
pleiely avoided, and the oboUtcle removiil vvhi' h iLt-y would other- 
wise present to tlii> ^nlniii-r-ion nf the line. The exertions loo, of 
the Measra. Ilani-i.u, !.y n, L:..tLiliMii «ilh the Danish and CanadlaJl 
ifoveriimcnls, and ly consulting all niiliinritifs un Ifclanil, Ga^i ti- 
lanil, rir.^i Ciiiiada, wi'.li reft'rciK-e tn tli.' |,iTia«iMMil Mvurit'. i^f th^i 
land ««ctiona of the line tliruugh ihosMj countries, liave imparted to 
the whole project an aspect of promiae, which aaiurea of ita apeedy 
iaeoipoKtioa oy royal charter, which we shall be among the first lo 
koUwUieatfafiwtion. 




VotM on the Bileaeoa. 

ay " ll»nintDrr." 

OeiBura iofcmuutaa eeaeaiBinK the anginw of iho ErlouoD Mm; f .r 
erteee leasoo s , wKhhald ftom eer Inti mfrt loii, I have collsctsd. ahnoec at 
nadona, Ae <hlle«4af dtWIi, laefdsr Oiel the ei«giaeerhw paUie may po*- 
aeiK, In a eonveobat Ant, sU the data which is yet abroad. Oontunii^ 
Uttle tliiu Lm not bclbr* keen paUbhed, It lay* no claim to orifinaDty ; 
aoJ ■!>! tlic )>«t<>ro,(«ne<nM and uoolBciiJ, nii'! notn'iouily imj^rlVi-t iiataro 
of il" -i.L-i,', daily pT(^'%, n lihcnil bII«» .ii v ti n-t l»- mihIl- (vr iTTon«. I 
bHV«<Mldt:J a fuw trcntrally rLK-ived fuctx villi ri'i^inl t', the x'lcnliflo points 
iuTolT*d, atuUi^ my authority hi nn At disputed alien, and uldin^ a fkw do- 
daetlona, wbidi are Batnially derived from ths CmU htid down. 

The dM iew aiael Wganh^lfla eaala. IseewMebeatinur 1 lb. walirS*s 
luitefkeet; HWDit lib. we^lfbothViBl aait of power. Iteeil- 
arietiaiia an el OK ene pair ofwesktaf aoA qdladsB. 

liVmrtK «n deck S<0 ft, 

'■ uf keel ■-•'irt 

Bniadth of beiua...,. M 

Depth uf hold iT 

Dcaoabt of mmr en triil trip t; 

tar of wheel* , U 

lofbneket t MM 

hef hiMkat tola. 

mp er wheel (wff ssa f lU w t) lit 



Nnmber if irnrlrlnff njllndnn w Amdk erllni eir Mghi 1 1 



t 

Its 1b. 

Arsaof pislen....- ....8SU7-0T7MMsa. in. 

8inke.!TT7. 

PoMoB ef •HekaftemesMBsaesnaat at whUh eiria "aatoll" 

(.'ubScul ct>nt«nt« of each working PTlindrr. 

t^ubicuJ v^inl*'!!!^ of of workiiijf'oylinilt-r •««K.99Cilfteft'k^hk 

Numb<-r nf Hiip| !r ctUiidan or ainjde-actljur pump*.. A 

DUnictor " "^"^ *^ UTilh 

Ana of pinlr.n nr pltiugar UMl af. la. 

Stroho, nooiMwirily ., ttt, 

CaWeal eodleota of each pomp IMlSill cab. la. 

Nnnber of r 

Nuiutier < 

HeWblof 

MTlutkl. ...> ..•••■aaeaaaaeaaaaaaaaiaaaAk •Baa*>e«»«*eB«*a«a«a*««««f A Ma 
SIJK! Ot wire .1 •.■••«aaeae**a*a**<***e** ■•«••■>>•■■•■•■» a#*09 • lOa 

Ratio ofarrn ofupeoinc* In the nettlnit tetii*alar«sof didC..«« twl 

Total nm of up.'iiuii- uf "ilr way" through eeshdid^ *y s IS •<]. ft. 

Gruaiunt ur ti/Ul Ij'.^>' > t' uir \u working cyDate ebeve etBrnepfcrm t i' F. 

Htut ui iKUiiiir mt aixjsi' littnoepherv SV° F. 

Pressure n«ovfU«ry to move the •ogin« i lb. 

Coal conaoiDod in the four fbmacoa ]>er day li Ions. 

lia:dmiim coal poaailile to coasene in the Ibor flmlsots per day . 

' ■otoke-pipea 

■ imJ air-pipe aVive i!i ik _ 



comvoiH m awn pomp iwiaox cm. m. 

r of regMMiaien , 4 

rofJMMaf lioa-wiieaMiliia la eeehwgsaewest.. .«.»..«■.. W 
afeiahdiek „ Cft. 



. . • 

air pipe* _ t 

Hpiifht of rftch cm 'Vf it!id air-pipe iiV)ve di -:k _ , 12 ft. 

l>iiurictrr " " R-.ljn. 

Amoiuit of iiir (sMiHi: liirouili the foar -^jlmitTK per biMir....SO to 74 tou*. 

I)«plli of wurkiiie pUtnn, or thickncsa ......... tik 

Tluvkseaii of cylindor hMtom Ilia, 

I>iiitiujco of gnite from bottom of cylinder (ft. 

Ordlnarj- prasauro of the engine par Moaie inch .Ulteu 

Actual prwaere on tlie seoood tnal Inp, Janiiary 11 8 *' 

Number of rcvnlatiwuA undtT im*it!»on' of * U's., on trial trip 9 

" '■ fXpccti'J with ;u III-. ]'r«,«urc IJ 

Mile* per hour iilitainod uu trml tr :>, U. allowing for tidi.>, &e... 7 

" " <.'\t>C'Jtl'd villi 1'.' prr->'.IIO. ....... .............lOtO 11 

Number of nicBbvia in cnoL di^k ....«•••.• 

Trmperature in workiac cylinder, + '''4i°= 

C\imiaeft>eawiemt«ffeoftBS«lmo«ph»r» {tutujJ owunytfaa), tifi 

Specifleheetoretr— walerhoin?l-0(KM> -MU 

('(Unmon pressure of air per »>|imrp inrli = 1 ♦ 73 Iln. , nay 15 

Weight per oibii' ft-ot, comiuon prw. ujid Irnip.,^ ."..'i-J^'H ll-s., ai^ ^ Ibk 
Prntity of airt^tcmp. remaininjC constant, ia directly as the pre«#ure. 

Weight per CBMeBtet, e»I» lha.pieia a i a , Btiia ii B f e ipni l nfi ML 

E»pMj<eaef ihetyftr eaAjfc gree added, atceta>>toi ^a a ^ ^ 
~ ** • sNi^-WW; SfnaiJi, -X.; — 

»,lbrtheaBieedded 

Deaill3rofalrat(W<»+»M<»=>4«o,«)mp.w!th alrat«oo,a» ...m+lKtei 
Weight of k eeblo foot at « lbs. pres., temp. 4+4° = I Ji x A', = t'.Vi'A ^ 
" WMMcub.in., " " " •fhjl y ,V,V»", =4«lba. 

Hiereibrc, air powcii throarh eaek cylinder each atruke A* Iba. 

WtoflO«lS.Wcub.iii.,«tcoiii.iemp.andpre8.= '-V?'jV~' ^ ,'j = 4; !Mll». 

Thsw ft ue, air iiosaed each pump, caoh stroke 47 R<«. 

AOeweaee made for cieiiranoo, l«al[i^ Ac., per atrokc, 47 



lib. 



idle ef heal rsa'd to raiss 47 lbs. air •Moas4T K *84 x -SM»=4817 onita, 
* MUaadkyths4nbs.on««OBp%ai4Tx«0X-<««»smMi. 

" " transftTTod by the regenerator each slraka 4M1 aims. 

,^T,*ij>lMt<' rtirnrctifttl (vDriKnniptK'n »^f ne«t, ftor i)lrT.>ke, per cyl 87<i on. 

il^'iri jtr- '.-iiTi', ]- r r, :ti., fti v. irkjiis plciou, aMowm^r for continued 
addjliou ijt Im-'ai hIiiIl' cxt'niiditiw', iuilial boiii^ IS ltitf..,dAi7ul ]0-fi Iba. 
1 fgrua aclinic opou wt>t*lng pUton 10 s x ;:il«7 = S8»403-« I' 



Mean roiiiAtaiioe pur m. Inch to supply pl»t>jn, c<)nituvucin|t with 0, 1 
incRwine to li Itm., at which proMurc it continaes to end of atroke. 

[Ttie mi^an mutanoe in compreaalnj! an eiiialie flald nay he (band by re- 
vcnintr the c>rdinary calculation on cxpanaiv* wcfUaS- 

•file livp. U,g. »( J 5 iilM)] fSBSx 1» X||= 10-5535 Urn, 

McTii ii,;uiu«t nupply pi»ton 10-S.V>S X 14741 = ISj.'l'S !*«. 

Balance Icudinii to move tb« cngiaa MMOa— ItiMM = S»is"!> \b». 

— ■■ - — ^-"^ ' " I oMelMhle 1 



Dalle ef power theatetiaelly < 



etMkeeMMN X *m MMW an. 
~ wHef haet-iwrnalti. 



I PwolMke 
neo each 



1 lb. of water rBt«c-i to •learn rr^tiirpn SM-f (SI* — (0) 

" 1,'eiim lit r.tii..-. wiihiiut ejpon. 

Hiaaudiij^ twi-l 



I iTi-i-l . 



LyTorking at higher pr».'>urf' iui. reaaea dSeet. ad in 

valtoef powerllMOtcticBiiy <:)jtainakiolkeai each noit ofbsakiee 



coHTABXu arm btlah. 

1149 nniu of heat, 
uuila of powfi-r, 
....8-.S f,,:d. 

slesra,eiiMiKllng:twsiVBMds*<;f}'^'a IMeidlib 

tfit^h^t •■> l^ir pr,A-urtiUam-n^iit, ISO; ilt JMaMHXTi'^'^W'i'. 1S3T. 
UaMi of P'^w< r tti(' .r> tl. aUy ubUinahh) fKnn aeah aalt of l-cal III an alN 
CDgine, wiM>'u( • r<ifi'iiifa-.or j: *Jjj^* = li>4 ot-C unitA. 

Il win be seen lliat an air erii'iuu. w ith imi rif^'i-n-Tji'. ir, \% not ordy mpnf 
cuml>rous and impmuiicublt!, but tiicMroi.euiiy ecanumicuJ tium even a 
i^tcam- engine wurkiii^ at aliuonpheric preadur^. 

There i«, in fiiciiity fur abfoiLiiij tli« heat fnm the ftimaee, a dtlfereiiee 
Miaat tlM caloric cngiiMk lo which I cannot et jpfcsiMit approxiaiate, la 
Mia m e w e aghie tthelieet Ihwa ifce aiadaMe eif Wk M Wa lo eeadaoted 
~ ifaBB,lMowalar«1liemn«»ieMi«L Tattoeiis(ieea< 



gfaM^ITlB eoadiMed dnaegji It-laah bna, late air el '«MO^ She 
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Bii|<M«gplan4«a 



IMBwy «C l lw i ib 



or Ttn ou/>inD kkoixs. 

MnUfa products of c^tznbuhtiun [uiU^'trni 

" '< ~ ~ nohlioo from fttnucn, af\., ngawnuir, Ac. 
LoMofpovcr, bxtbrottUagfra^afarian^.uiJ t*lv<."»ii>ii. . . *^ 

" " lciikii(:i! anJ df iraiioe, mlsns th« 1 lb. »Uo»e<l sbore " 



fri -li HI . 
I + « + i uuiti of hcit ' 



= i 
= 0 

= t 
=/ 



1M7— f — <<—«—/ uniu of power. 



D)iiMtn«ton« of Francb iMcomotiva*. 

Wx take pleuure in tiMuferriDg to the pagw of the Mechanial' 
Magmxiiu the following, wliiali oH^iully appMnd in tba FuMhoImh 
InduttruUe, uti h»» wihioqiMiiHy wJwieJ U BngHih mmmiw 
far the London Arlum. 

(^•mpton'e patcDt loeoniotiiMk m «Meuted by Meura. Deran^ 
CUliiCPq«rMi,imiii«M«BMMi]rartlM FVeacb liiM«,|Mr- 
iMIlrilf WlhtllMiMn ui MM Bblfc n Bw lwyi, on the fonnei 
«r «kUb ter parfhiB dw atrvlN at 1h* MtooTMitflMywboar. 
Hw dlnMMlou fii«B m IhoM of llu variow cImw aetadiy ia «m 
m the Northern line. 



DiuDeter «f i^Bndir 
Len^ ofglroke.... 
Diameter of dririn^i 
l*ro|iartioo of 



if iMederwl 
IliSlBgwhid 
MiSw do. 



whoditoiililoiie. 



■viUB. 

Lat^th iaude Are-boi, 



JjtagOt ouldda 

BrwMith ovtaida 

HFidtb ofepaom, extreme. 

Width uf ■[WMn at aide 

Total luiWbt iuaide ilr»-bos. ............ 

OWalda dlamater ef hiiNl «f bdOir.. ... . 

MDOth of oyUnditael ]ieft between the 

platon 

Length r.f tnbo! 

Nunibor of do 

Ont«ldc Jiamrtt^r, which ie Ndnoid to 

I'Hl inohn> at flrv-boz eml 

Itoiili' dtamctt^r of do. 

Ui»tanc« froin ocntre tO MfltN 

Oauido Uio^h of ■moko-boi...... 

Bnadtb over tbe platea 

Total laogth of iuudii boiler over flT»-box. 
Thldueaa of oopper pUtea of Art-box 

Do. tuw-pbite aorow tnbos 

So. plate* in boiler Inml 

I)o. ]ilatca of nhrlt of fira-box... 

Do. do. tiibc-platc (iron) .. 

Do. do. »mokti*lM>x 

He^ht lSm*io.'teleww iMut eS^JoBu 

From top of rail to l>oltoin of (Ire-box .... 

Floiu do. to i:\ .ujdricttl i.*rt 

FiOtti top of rail to top of obimiioy 

-• "1 ipeit above drivinK- 

V'tii." 

}i fir 

Tbidcn«w> of chinmov 

Hcigilt of el.'iuh. y a''».vij \>nx 

Direct )ioutin|; K,irl«oo in flro-box, iii 

iquin ft^ri — 

HeeilnesuriiK'u in tubes 

TMelhaallLg KurCKC 

VfOtesTailable for iitaam, InoMo tat... 

snruma<o or raAMiao. 

I>eii|Rh tnm end of foot- plate to fl^^-box. 

Total Icncth on exterior uf boiler 

lAugtb from naeke-bw to and ......... 

Total length 





I'l n»i»' 
Traia 
Bofia*. 


0«j41» 


PI. In*. 

0 l»-«» 

1 10 0* 

• io-«r 

•••s I 

« t-u 


Fl Im. 

0 14-»S 

1 1004 

6 8-n 
• t'tt 

9 9*9? 


Ft. Im. 
0 14'M 
» < 
4 0 
9'U : 1 
4 • 
4 0 


4 4'M 
« C-M 
9 I'M 
9 i-M 

ft 1 OSS 
* 1-02 
0 4-04 
0 CM 
0 CM 

4 6-M 

5 8 S7 


it 0-4S 

9 U-N 

a B-M 
a 7 '4« 

|o i-H 

0 a-74 

4 «'84 
8 Sit 


< 0-a 

9 1t'N 

* 8-S» 

a 7 '44 

0 3-M 

0 8-74 
4 4-84 

• 9-M 


11 7'7ft 
11 7'7« 
178 


12 

is >-(» 
ISS 


It 1-Ofi 

IS i-oa 

ISC 


0 l-»7 
0 1-81 
0 S-M 
4 I 01 

s 0-n 

IB 8-80 
0 0-47 
0 0-»H 
0 0-J» 
0 0-47 
0 0*CI 

0 »■<• 


0 l'»8 

0 i-n 

0 S'44 
8 »'»6 
% til 
It O'SS 
0 0'48 

0 o-» 

<> O'St 
0 0-47 

0 0-n 
0 0-n 


0 i-»a 

0 1-77 
0 S-44 
8 »•»« 
S »-M 
18 T-8S 
0 0-4S 
0 0» 
0 0-8il 
0 0-47 
0 0-W 

0 0-n 


1 »'«8 
8 «-M 

0 11-81 

•i 1'8'J 
13 1'4I1 


1 u-u 

7 8-90 

1 7-90 

4 o-oa 

18 1-48 


1 10-K 

7 8-8 
1 8 75 

8 7-78 
13 1-48 


0 (-45 
botton 


1 t-M 


1 T-88 


1 vn 

1 e-T* 

0 0-S4 

4 447 


[l 1'99 

0 OM 
5 7 »3 


1 1-99 

0 

i U-99 


108-65 
1010-5 
U14-16 

•8-91 


0 .15-11 
715 8 
7T0-U 
99*M 


0 56-11 
713-8 
T70-81 
99-99 


1 8'74 

IS »M 
« »'M 


I 8-74 
0 «-84 


4 

IS 8-8 
0 4-M 


W t-M 


10 8 41 


99 9'9t 



Depth of fminini? 

TlDL-knrMi ol rnmiinil 

licii;]it uf t.j,'j^r piin of do. above rail* . . 

Ilt.-i.;Ijt Mf il-i. Above driviAff-axle 

IHstanei- Itlwfen i-eiitre of frameii 

I>i»tancc between fire-box and hind atls. 
IMslance bvtwccD hind axle and dririnK 

axle 

Distance bctvceo drivioK aud leadiuK 

axlc-K 

Distance between leading azlo and amoke- 

box 

Total eqtiel to tho ttogth tt Itao MIer 

barrel , 

Breadth of tlrea 

Tbicfcueaa of do. at middle 

Komber of anna In drlrliu|-wlteel 

Piennlei of eeet of the dri*lD|f-wheela. . . 
TUehaeaeofboaa ofdrirlM wlieele..... 

Diameter of joamals of drira||fiHl8 • .. . ■ 

Length of jouniaU of do. 

Dlaawler of body ofahaft ............... 

Muiuber of anna in 'Tiifiin mi tnUng I 

wbeela 1 

Diemeter ofeeet ef do. 

TUakaaa*«rb«aa«rdo. 

DinBMMr ofjoomab of do. 

LMj^ofJomiko^k. 

CTLIHm, 

Tlilckneaa of ^ 
Do. at edaea 
Laagtk of Ibe mllDder batwi«a Iho ooeoM 

DiaaetarofDiateo-rad 

lM>ih«f(Udea(ate«li 

MokMaaOf (UiJua ut vMrLrj.Lliua 

Do. do. uj.ddlu 

Ijeneth of t-f>iine<itlnjt-rod. 

Ulainrti r of vrauk-pm Journal 

i^angth of do. do 

' ' mtn of ^linder to oeutre 

J between oentree of oyliodera 

Do. Ku-kir.g ocmotnca 

Do. fonrurd eoceDtriea 

Do. oenim of ilido-fOda........ 

Travel of eowutriai 

Inaide diameter of d& 

Outalde do 

Aofle of flxific do 

Width ef ee(«nirio baoda 

Tbiekaoaa of do 

Koceotric rani, length bMveeu oeotna... . 

eummMm 

Lensth of opcQia|aa. 

Inaide diataneeagMi. >•■......... ...... 

I Otttaide......... ........ ........ 

Mide. 

r ftee, eshaaa|.pott. 

1 between the Inaldaa ef tho alaaa^ 

porta 

I'L^timce botwcvti U<c oalaldaaoffofta... 

Widtli of uleam-iiortJi 

Inaide eover ofalidea 

Outeide do. do 

Dianiater of alida-tode. 

Diatanao of nd ftaaaarlfaidar Am 

Vtwn aantooaf ^lindavto fteo.......... 

Wawalai of iiaiwi niin _ 

JMh aUHMMe^^pO... ........ .... 




lleiitht of halferiipilidk- uljOHOld....... 

between centre, of butft-ra. 

Between centrea of xufeiv-ehaliM. ....... 

Heigiit of oeutre of draw-bar...... ...... 

H«$h»«fbidhrortandac. 



MBlaa'a 
PMiat 



VL Ibb. 

0 »M 

(I OltH 

a h"&n 

2 Il ia 

4 20 

0 f'os 



8 4-8» 

« 4-77 



I t-»« 



7-7« 
t 51 
1-94 

SO 
7»87 
T-7I 
6'4» 

IDIW 
7-2S 

14 

IS 

»-0S 
T-48 
81 
11-81 
7.08 



488 

0- }» 
9-17 
9-99 

4-88 

1- 67 
l-«8 
0 85 
4-5S 
4-48 



ll->( 
1 VS 
1-85 
5-7$ 
tut 
4JS 

e-tii 
• -78 
»S» 

0 i-*a 

0 1-07 
4 T-U 



0 11-41 

0 6'ta 

0 lU'SS 
0 8-M 
0 9-T4 



i-81 

8-85 
1-77 

oat 
Ota 

1-96 
f«9 
919-9 
9 4-99 
9 1*91 



8 1-5* 
• 9-W 

9 9-I9 
9 9-97 
9 9-97 



'Tar' 



Jm. 

7-87 

11^ 

!■» 

4-78 

0 M 

611 



Ft lai. 



4 11-15 

5 S'»» 



1 ».» 



107 
5S1 
1 V8 
14 

T-08 
T-48 

(a 

59 

«'i 

10 

4- 80 
4St 

e-si 

<-8 

5- Sl 



4-15 
»■)• 
9'99 

t'M 

8-16 
1-8 
l-»t 
8-18 

4-as 

8-64 



18-0« 
288 

lo-n 
l-» 

0-57 
*M 
ll'M 

U'5t 
80° 

0 a-98 

0 1-81 
4 6-78 



0 »'84 

0 *-4i 

0 t-M 

0 9-84 

0 9-N 



4-58 

7-71 
157 
0-8» 

0- ts 

1- 98 
9-99 

919-99 
9 9-99 
9 4-79 



8 ]-5» 
6 T-7t 

9 10-89 
9 !-«• 
9 9-91 



4 9>8t 

5 9-« 

S I'M 



107 
t'U 
I-M 
19 
T-(« 
T-09 
ss 

B» 
«1 

13 

709 

T-09 

T-09 

«-9 

9-7 



4'6S 

0- (9 
9'9t 
9-19 

8-14 

1- 8 
1-8* 
»-87 
8- IS 
S-S4 



0 16-74 
* t-78 
S lO-S* 
8 1-89 
8 0-57 
0 4-54 
0 13-1 
0 I9-S9 

»0« 
0 <-9l 
0 1-91 
8 7-19 



»S4 
4 4« 
t-68 
9-99 
9-99 



4-5< 
7 71 
1-57 

0- 89 
O'M 

1- 1« 
4-91 

• 19-99 
9 9*99 
9 4*78 



9 1'99 

9 7-n 

9 10-85 
9 1-99 
9 1-99 



LIST or FATBNT8. 
Jmrd from iht U.S.Piimt CjfSm imitf Ik* wewO J w nti f , MMi . 

Bobcrt Bunker, of Beeheetar, N. T., te fan | i wwM a B 9 In MmUmv ftt 

Beodiug i'ail-BalcK, &c. 

t'dim.— The cr>mbination 0flhnHddiaB(tlih%bllViBAt90aikl8liMl^8l 

operating ni* ili'iu-nVK'-l. 

I.. V.'. ".'.il', rr, if t..;-ut*\illr. Ky , ft»r ttr.pTorcmrTit in i^rrr! f-lantf-r*. 

Claim.— Mai.in^ -.la- iti the tupM Qt t:ic irrLM>v<T., ao lha.1 lh<'^ ^:IJJJ carry 
aii^la |nun>i and oombiniog therewith a cteaMr, which exteuda into tho 
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poofC VUlld tli« need, « cnoh cell !u turn nrrlvM it or OT»r the nccjinir 

tub*, for tbo imrj....-^ of cimin,- nroKii 1 rlcixmitiiii; wtlli curtuitilv Ihc 

K. 8. Cnuucr mJ 0. <-'. lUuscgtii, '<. I' H jincrvillo, Ohio, fi.T impruveiQimt in 
Bkw 0 umrncn. 

£%>•>■■— Tb« not, baviof oiuiKcocu occapjinir notches in one of tha jair« of 
• Hw-igniiuiung «]>rantiia, In which the ciiitiim; pwtioa i* i>itiui(cd txjtwcon 
tlMMirar and llio nion »r the objcou «i[i!iiiaea. 

Clua. W. Co«, of Asblabola, Ohio, fui hiiihrDvcmeat In Drllliiii; MurhinM. 

(yaim. Kirnt, the [i««uli«r manucr t'(t!i\ bI-.w uulmn.iO': !i un-liuii 
t'j tht-' (ij iniilt!, and tho fwt rcwiin^ ni>j:iori, Hv m.^aun L.f t'li.' tli^liij.' ; im, 
coliiii. mid K!reir, which » ittwhoU to tb« epiudlc, couiblQeJ with ihn two 
m v^ jI ."ir^, 'jr liicir cqoiridonto, apw lb* few of tht iiuu dilk, tiw asvanl 
[umH uI'L '.'j ii^metl bcinxrviwtruolad,HMllt«d,aBd^«nlinf intlMniBMt 
uiil fur Ibe DurpoM deaK^riboi). 

Sooood, tna peculhir raethoil of cotuitnietin^ uhI nmuteinK tlx dntch, by 
whioh tb« Inellautaon of the clutch m»j' he chnnjri'd, a» ilf^cribcil, anil the 
position of th** diiti'li «!* ^ mrtvtj.l 'ir o)ijinL'':'l itj n t;"n?"tj!al iirt^L'tiuti. 

FtvkU Ivcrcii, ..f N..'W Vurk i tv. I'. r .ri.t r..'. , ni. ii in llji:<. 

Claim. — 1 )«u awnfi' tiiat tuctiUac vwi^ li L^hilU ua: l- u-v ] j:i IjcUiiL'tn 
•Jill Kimilar article*, f ir tlie piirf>i«o uf a »iipi<irl, but 1 U'j wA linow of Miy 
h»t in wliii'h a «tripof f jil Imn Ixjfin in-vrtpil Mtwtiii the k*»tlifr or ft\> cut mil 
tlio hat; thcretoro, I cUim thp irifijillii^ ntrip or »tri|iti iKwrtcJ l>otWf<:n 
Icuthur or nweiit ajid the hut, on I u'.tiKiJicd to eitbcr, or both tho hot or a vooC, 
fla dencribud. 

PhiacH BniaoM, of Nov York, fur improrcinent in Tongnelng and GrooT- 

CtuiM.— Tbe (baft, OMinMttnir-'oJ". cattcrntorlcs, cutter", and »liJ<-.«, in 
^^r.iMMnn'.ion '.*ith the nlatioiurj tuot^iivn and jrruovent, fi^r tJ:t! jiurjvjHO uf 
{"Ut^ii r.Uif uu<l ^TJuvUiff buardH, ti:c.| u avt furth. 

SWJiben iiUcH, of Albau}', N. Y'., ("r ImprKVtniont in II<.t-Air Kurijaits. 

itghtflnwdfaMtl; over tho Oro-duimbcr, when »uch tluci ar<;' «rnuit;cd in 
tMOMiuMrirt (uth, M thit wdi Am m itacU iJnil aot as a d«flMtor and 
Iwar* a oomplata omlatiaa iliiBmli tin wbob lyilBi, Rriatmiiiallj aa 

d«Kribed. 

E. (iorl'iril, of Ncwari;, N. J,, flir improverni-nt in B^-ndin^ rarpet-Ba|r 

Ci*sim. -Th'" cmpl«vtn4-nt, far the purpi.vt of iM-ti'linvr mid luri^iiii/ carpcl- 
baff Ihune*, or for WnAiii^ two or Uh>ru llul iiiL-tJit bum t;d^*vw im;, lur unv ]>ur- 
PO04^, of a pair of c£iitn]Mt, each movijijr iiidt-pciiJeutlj' of the oliicr. In the 
abaction oi tba width of tM ban, and havuif rua— o i and Mdr-aiUiiatki^ 
m i w il i li j lawfci* j M Uilb ii, uBi M — a Im aiy way a>liaiiliHy m t«t ftwh, 
wltb a taSIa and banding phta. 

C. B. Brown, of Oiiifk'-^lllp, II! . for i-ripmvemcnt In Or»In mid Or.vMi 
Uarvebtcri!. 

tJtiiM.— Tho iMuiliiiiiitioD of Ui« crwwn-wiiecl, witli tJio «hiifU, with thtii 
napc'iivv pull«v«, acted npon ahonial«<y by tha eaga of tin w i iaii, tha ahalta 
Mn;; mnn>?ct<'<i *» to turn ill oppoalta JirwiMMt wbtfohy ■ Titiatwy 
Motion M giroo to tho Uada. 

I do notaUoi altbar ef ttaia ainglr, bat wb*a foalbbttd, Ar Iha poipaaa 
and in Iba naaner rabataaliBllir a* doMt^bed. 

\j)ai* Dr^jwltcr, of New York fity, for iuiproventcnt III Gnlviuiin ItaUi rj . 
The improved arnin^'iiient of llie old voltaic piJ<-, '.Lr ^u:lJl■ 
pj!*?hiij in He|iaraf:nj^ i-ai'ii ^.-al^anU- pair (rtta tiint nvxt it in liK- -'-rrl-^^^ u:id 
c.>nu' '-tiuu' tUutu nilU j-liort wlr,ji. taid lonuifji; tli*> pl.'itcj* with ■•iiit.uVii; it-r- 
l.-'iaii 'tL-. iL" th»: llic ^tripa of Ifiilhi-T or lliuihcl, or tl-i- r v-jiiiv jilvti!, :uuj be 
•t oB'.xi "MHiinvtcd with tlie t vciting liipiid, by iiuracrKiii^tlic batt^rv thcn:'lii. 

G«org« tiruit, of 1>oy, N. V., for imptomBMit in liingv for Moulden' 
Flaiika. 

{faim.— A hingv for nonUan' iiafau MOitneltd aiihilanliiHy in tbo inio* 
■Mr aa dcocribcd, by maMN of whiak IM tof* it lalaad la tba Jimaf tha 

binip% u act fi>rtli. 

J. T. iLuiutniit. i'h-L>deiphi>, piu, for bBBM««n«iil bk Chain. 
vUint.—i I,, r^tiii;.' tki' U'l; ru.^t ofti.t obair mn ths Butitaof llwaaat Md 

back, \>y iueiiin uf the io\er and nid, or tbalr aqatraleat. 

L. £.'Uopkiiw, of N«w York City, for impruv«mant in Uaohinea for Hut 
BoOiw. 

Claim.— Tbn ftoding-beha, construetod aubaUnllaUty daaoribad, with 
jainlad ebaira, bavins doth Mratdtud betwcon tha■^ m Ml fillli^ Iqr wUah 
Ihcir motion i* •xaotly dotamiiiiod and aqaal. 

Alfio the ea«iUiialia« ^th« nr«i«iu nadiaaa phokiiig bond or liliK «ilh 
the r<-ediit^-bdti, bath awrinr trith Um aaoa valaai^, A* lb* pttpaM m 
daaetibcd. 

HidiMd Ketduun, of Henccji Cuttle, N. for iniprDveinent in Lock*. 

CMm . The circular turaUer, or iti cjuivalciit, m ouuibiuatiun with the 
ilaacd eoHar, wliteb etiooiui>u9a«9 the •ptodlu of tha knob^ aaid ooUar and 
twnbler or iu e«iuivaleut Imia^ cunatnctod and opeiattaVMltaaAod. 

RIkxIoIj'Iiu' lvjii.''k .v, of Spnn^aetd, Mhw., for improvement In lUladhib 

iZiiin. — XMv'uijji fi -rwarl iiioTiofi to tho hfb-p, aitd notinir npon tiiotuililin 
hy mcann of t!.,- ii.-v, » hi n t!i>^ t.iirt.i nri' luraii.T'l J- i tl::r tbaiMyaiMa 

dirvctly n-ion a p irtion t>l' the liiu*]-, ^'l^^*umiaIIy hh ili-»^Ttl*.Mi. 

Jsecunilfy, Uie double a.-tinif i*j.'nn>,' ■It'HL ribn.l, ^irilv uhtii u--«i-d In ct-innrc- 
ti'^u W jtU »i»eii a fonn ujul amiUi^euivu'. of iu»p iw will t*lu^e it to iic;iui:c thu 
tuRiblcm, oud not only tJirow tlie baap out, but hold il tlirowu out *ud fuily 
open in the manner dcacribad. 

John Levy and C. Jonoa, of KaiT TMfc CMj, ftir lD|iniTaiMiit in Hod* of 
FVoiting Olaia. 

C l aiwi— Wiat, IVaatin«; and fl(^rinz glox*, by fixing the jilatcs to be truatad 
in a tfoii^b or rcmql containing aann. ficbbioa, and water, and iiDtijV^etl to a 
■iMfl, quick, irihnit*>ry m<ition, in a loii^itudiiial direction, 1)V nuy *fv.t;iMi* 
naehoulottl iiiov6inent, than cuu»iu|r the gtoaa to ]»3a tiirxiui(h thi' iiix^-i I'f 

mnntnni ia iniMUtod to that utoaa. 
MB if thn Mflliaiic af naWama 
I «r iMtav'^tha MdMiairtha 



.liibn Met'rcan, of Chester vile, Uhj 



gritty maierial, before any ooniiidetabka 1 
Seoood, ftmnlag onuutenti upon tha 
or daajfii, in eoiuaotioa with tha 
■Bad and vabUaa, aaaat ftrth. 



ir impri^vrriicTit in Wi.K>Jer 

;'.j|Mi. -Tlie urnnijeiiKtit of tl.c propeUiiiJ lever, on that, hy :ui rctiirL 
inoveuKii'., in oimb>i;itiiiii with tii« fixidiii^ U'ver, aprinK, dojr, and feeding 
tube. It wiU move forward, a« required, the blank wood to rcoeivo tfaa im- 
pK*elo«, OS (let forth. 

R U. I'oiid, of Kutland, Vl., for improvctociit in rill-Mak'nif Maehiiwn. 
Maiai, — Flrat, inonldini; or rorminir {lilla by meannof two cvliudew, ha»inu' 
aaen annmlxir of recetiaea in its periphery, the recejwon in oneVv lindermalcli- 
iiiL" » i".L iluwp iu I hi; oih<T, and *iieli luatehiiif: pi^r frnn'ni! a moald «t Ilia 
i'_i,'ori i! I", rm of the pill, tlic »ii;d cjUudcrs r*v..;v i-:.; iu ; (.t.r*i!o t 
«ud the pill nuw5 bi iti; <iaiHlucted between them, an dif*eribed. 

Scvi.i t, the bauds uf Indio-rublxr or any nutllaientJy etaatic material nM»- 
ini' rvMiid, or J^irily round, tlic nio\dd cyliiidern, for the piirpnee of rx- 
pcuiiig the pUts from the reecueii, afler the mouloa are open, aubxtiuitiaUy 
aa aat forth. 

Wm. f^t<Kldar l, orrrjivell, Mniui., for impmvcmcnt in Shingle Moelutiea. 
C'-ttm. Tlio (xiinbl'i .1 w! r the rininfc-knife (ennnerlcd with the main 
driver by meaiia of clie- i ■ untui i with the ineUned ptanca placed upon the 
rulf, k> dea^ribod, I'ur the purpoeo of eoabting tba knife to be earned for- 
ward* under ttie bluek,dnrlngUiateinMino>«anaat«f th*iaM4ii<ir,i ' 
then be elevated to tho propar lN||ltttnapBt vffnihiBgladnriHni Ml 
luovcmcnt, aa tet forth. 
Alao the ammgeownt of a aeeaodanr diivar placed aIniTi nnfl am lug Inil 
r, in aitcii a manner thAtlt«lllMw MM 
and depiaiit it upon tha had, in I 

that It will ho oarriot forwards tu be dren^cd <luiBg I' ~ ~ 
of the Hold drcsncr, siilwtamiilly uh mI I'ortl.. 

J. W. Switrer, of ISaxil, Uliio', for im]>^J^emcnt in Screw-DriviT. 
t'iaint.— The ^eren- driver, upring-eatelien, attached to Oie flat r-nrtiona of 
Ut« eoTOW-driver, and pemuttinj; longitodlual oe well ua lutcnil udjaatioaiDt, 
and tha bami in which tlie wliola iiJlMiil. in combination with tlM r ' ' 



pendentlyoftbe'inaln driver, 
alun^le Iram onder the bloek and depiaiit it 



laa.liami inwAich the wliolalijilMifl. in combination with tiM MM* 
atoOi «r ttair •qnivaknlo, tba ipfati biing conatnicted, arranged, Md 
OpermUng in the maiUMr oud >br tlte Pvipoaa aahetanlially «a <e( ibtth. 
Wamii W. and OiAC. Wi%h^ tr(Sutaa,rk, AriAgiiMMMnliBlM 

for Harveaten. 

fTifiwi. — Unit, evtenJing the avle ofthe driviru; h«'!_«, no far beyond tlit 
curnuKe lU may be iii'ii'«,<ary I j k riu a (m ol f l;ie r^ i I -.a lyni -.ipou iu>,i 
allow of ii^ rotation, hy a l«i)d, ua described, iuJLiieu Jcut of the rotation of 
the oxJc, subftanluillv a.** aet forth. 

Win. U. .Smith, of I'liilndelnhin, Pa., <br Iraprovenicnt in SU^ of Knnioeea. 

tfeiia — 'nw pioccaa of ntiliant; the i-lii?- of it n and other like fiimaeen, 
raflniitg and working the aamc, (,iiU:j.i,;i h, ! forth, whereby 1 briiiK 
into anoeeefhl operation, fur uecful pur|'u«<,>, a elota of hitherto luetcHa 

J'foJ urti. 

> i:k ri Whipptc, of Providanaa^ S> I., ftr Iwnwwat la MhaUnaqr te 

W i.ikI ScTeWd, Ac. 

' lo'/i Kir:ii, ihe Ibodcr, compoaad «f naaatloial troogh, witli « doae bat- 
II iiu. jj- ii top, into which the fiaok dM|ia and amngea itaclf heCora a 
iruvir-nu; lud, whieb ptahaa il into tha griping jawa, aahalainialhr aa 

de^'-rihel. 

Kieoii J, the combination of Die tfaTcreiDg rod. actualad aabalaDtUly m 



dcBcrihoiJ, with an a^jnaliible iitoji, for tl.i [ iq i^c of sctling tho blajika'be- 
twron the jaws in tlie luuiet po- m iu r. ;iornl, :l. t fi r li , 

Thirl, the method of ope ru'- in.,' tl.o ai<d holding' them e!r»ei| with the 
re.|iii..i;v Ibree to 1.- M U-t hL:,ak llniily between them, witiioat end-strain 
upun the iiiiir.dri ), I v iii ut toL-jfle or knncklc-joini levers, wiiii h ar<' 
Uirown uliglilly jei.-t « i.tr' », when tlie jawa are cloaod to hold liictn cloMfd, 
when they are u.«ed in connectiaa with elaatia and hjog-ahauked iiippero, 
aulai l antially aa dcM-riboil, wbai«h7 aU eodHOnin of tho mandrel aswluai its 
bearinn ia pruvcnled. dorinft and oy Um gripbt; and hoi iirar of rl;i< hlauk. 

laaUy, tho »prii:g-discliaripiit( pnneii, ooaamcted an l arr.ir:.'i 1 in h i' h a 
inannor that the oouM eholl bo compreaaed Inr the entmu.'i oi lil.mk U.- 
tn orn tbe gripinji jawa, and uliall tliruw the filaiA i iii 1. 1 -A.k jaw.« ;l,r iii-tiini 
they ri las their >io|d of it i-ufKeiently ; aueli ].i;-1j.:i,; i uL .ii'i^-nJiii;; upon 
aueii relaxation and the force of tlic ii]>Kntr, lui 1 Ixini; lullrely iiido|>rDd<.ut 
of tho iiioiiun of any other i«irt of the inaebiue. 

\Vm. I". lUuke, uf Ji. Y., fur iiiiprov cinent In Lining for Iron Hafea, tfcc. 

Otnnb^Ttia uiplioaliaB of oinorphona linb oxide, u a liuiiig for aafea and 
nItifaMloni and aaa aavMing for »t««ro-plpoa, »t«am-«hauiben, iocouotivi: 
holier*, hotHilr floaa, and ehanhata, in audi manna? aa to pravaot tho miia- 
loiitrion or <v>tid<ictiouof adoiiaiaMarltamaMhabaBihaiiiiirlaaa. 

Jam - < K iTe»t and OafcBahar, <f > a h » n» Hij y , W. T., tu l inf i w twi u iit 

iu Tiiji-lliuoni' ni. 

I'ijm.— Tl e erupt^h^meut of the ]>eculiur-»1iai>«d moTahie tappela of diAhr> 
ent aizea, the Ml. 1 ta|i|K'ta beinj; arraui^ed luoaoly on tha dritutg-ahaA and 
moved biick uud forto, or one autiatitated for the other by means of tha iarcr, 
hnwrtlwuion with tfaa luuuaar, having a rectangular notdied or patjdin^ 

ftrmaa alel out In it, tlte whole eonatructed, arrati^Ml, and openriad la the 

liianuer and for the imrt'o-i' dK.i riK d. 

Lilvovi L-^', *o arrim^'iiu :iiL oisvr, ti.u". wl.i-u 
nijv'.vi from one (lu^iljiili to tliL* oiliir, 'Cl;; 
tho pUiX' I'f tl.i' luru'e one, the o .-.ilr .l.li^' -[■: 
aU'l riiii,!,- to a><,n:ijr a prijK.r )■' -.ti^ju -lol 
rart^eitu iit f>ir ctleetiiifc thsA t.bjv-et u-oru-'.'.tirig 

movable collar, wl-iioh orct constructed, arranged, and operated iu the 
act forth. 

Juo. II. <iea<, of Batavio, Ohio, for impravement In Field Bolter* (or Cutting 
Stalk* and WeodH. 

CUim.—Tiht employinent or u<>e of tho knife-rotler, *aSd kntve* beinc either 
of Htraight or epinu form, hi oomliir.nlloti nirh tlo' y'.m wvA fork, thexnive*, 
a» tho nuichiiH) move* »lo-ii;, i iiuih^- -.lir \i:..W, in m tl;u root*, and alao the 
ntolkfl into piecva, while lying y^Min ihe ground, and tbe pine and prong* of 
the fork ilrawing tlic ataJlu witnm range of the Koivc*, oa apeciScd. 

Kobert llintun, of Roxbury, Moaa., for iinprovemeot in Bdl Coatora. 

aiMak— Tha hnpfovamau hi nwkiiif tha caaa of tlM ball aaaMr, via., 4f a 



!,■■ .;i-^'e or Miuil] topjict.i an 
•l:ia![ tul'JM.'. iua.ie to occupy 

iiL' nUo U< o{K!r*ted apoo 
I !■ ro-.: <if the tappet, the 01^ 
f a hook ftha[Hid aluiter and 
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ii jnura ii> me innrr Mi<ic ai cue iijtnimLT t'l luut- 
^iiarU will istcncpl the clii|» of kUmm uhI {wotcct tlM 
Ui« rklwr, nMiw lir Uut pupaM th* aulill* fitaid d«- 
>r (uiMtanuanv the aauta, uid whUb will aMMiMtah Ik* 



«ombin»Uon<rfi«" jr juj'-. t • ir- ^ . 1,)-. u .-l tLp riii.'. lu- 'Virnrnu't- 

«d and >pplic>l iuv"' Ih' r .11 .1 ■■J the Kir «r n« ki.t frrnile tll.•^vl^r, »» »i't iVrtli. 

J. U- fl«.i!*^»n. : ' ti ' , M«««., for nnj>TOvcinei»t in Sli.ne I'lu'lii.. 

Claim. — TliC a\<u: < < m » inuuxi to the mnrr iiUlc at' Che lijimmi'r v( luilt- 
•toiM pick*, which , 
liaii<l uid penon of Uio 
)^crib««i. or aiiT other i 
Miui« rcNtijt, 

I .Id nut rlaim the lu" Ii' < I' i'< i^triK-tlof tlx piok, M dMOribld, la OMW 

re»pt.-ctA than a» jx-rtninf l" ih«? t'''"''''- 

lliirk I'ulli'j-, Li' Miiv'i Ijruiihi/, N. .1., ft>r impr<ivcinci>t in Biickclii for 
Chain -I'ltuit"!*. 

Claim. — Tlie ciobuUr cJatlic anJ a«lja»Uibl<i bucket, for cluua-pam|Ki, oon- 
■tnotod H Mt RKh. 

Zhnri Ilumr, ofCbiBcotlic, Ohio, fur impnircmciit in Affititm flirnwt- 
nunt of KiBrtnrei. 

(Sutra. — Kinit, th« hi[>-l'r»oc of ►cmi-cirf.jliir rj'-T'Tly . ifcular f.-.mi, 
and iho mnqi jxiMijiif ov<r it wiJ ar«un J llti tlii- ptnip anil br»« 
oj<Tatilifr ai nf. I". irtli. 

Kt'Li-i.i], ttiv kin'f-t'i.fk ii!t:u-Itr : rlltjiT tr. tlir ii|iprr or li.wrr jKir". i-l" the 
(ioubl« iftclinc'l I'litiH', ['"r •-hi- ].i-r|i(...o i-l* iittai'liiiiif u huml ^hicii cIii-Hpn the 
HoibitoaffiKH cstriwioii Mr rc'i.:.!.'r i.' x;,"i~ir>:i at tu« knee, aaexpiatned. 

Iwd, Uic api Ucatinn ui '.be ^ i,,M^ul !u Il-ucs to the CKats of the Utum, 
rabMantlaH; iu> deM.<rilwJ, the txi Ji hncva being attached to a Muit-pkooe, or 
ili »i|nii-aknt. 

Ponrtli, Uic nmt. In cDmbioation with an aclljaatablc back-piece, attached to 
two duuUc indiiied pluot, wih^tMiriiiHy M «lfMrib«d, Ibr tbo pmpaM Ot 
movltti; the crifple wftliMit dNDiiiif th* a^iaMmat «r th* iiilliiti, Ibr Um 

parpoM MX forth. 

rcuiii» of rniontown. Pa., for uiiprorement lu flted nai]t(*n*. 
C&iiaa,— rir»t, tho cutiiilructiuii of liie oonpound )rraln-«li<l«, a* ilf>t'ri1ied, 
by iriuidi ttw amouol of gnin iwiuiMil lo be aown la giBduated at pleoauro, 
MMtftfth. 

SeoMul, ttie mhr« bar, conatrnoM ai aewrnMxi, lo raiae the amntnii fbr 

lirtinj iIh- ilrlJ-t*-*-*!! nni Thro'winir the »idc« 't il -r. --^tTir.' :, iy out r.f 
ua^ Ml i;,. M- . r.ii- r, tliii- aHM-Ain^ him to j:' " i'' ' ■ irill t.-< f t tiio 
i>itrpiv«* Mf'i rriuiiuir them of obatruv'tiuna. with a facility ailu^t-'Lliur unknown 
in uiiu'hinFK cotiKtrncted with « iMWiaoaitH bar fat Iba niar. 
I 'tin*. Ahrun and cbaa. M. CIow, of PiHt Bgrno, N. T., fir Impmrcmat 

iu Si'Vlhe Snaths. 

L'tffJM.— A acvtlM or cradle amth conirowd of a wrovybt tattal tnlia, wMch 
IHMaawft iba iiilTaati^ of great dnrability and fiMi&ly of baioc bent into iin 
dealfc<l fiinii, without incrviuiny ita ordioai;' weigbt, or inpairiaf ita nanal 
■trrnifth and SnnneM. 

AUo tlw lantnt'i IiiLil rill, "t [It e<|uira!i^nl on the anath. In eonUnation 
witli a nrm'!» of ut.ii'in. - ill th- ri:i^' it' 1;:-' ... , m fi r rli'- j-'irpt-.- 'if jiiljii»tinff 
wclf* MH-tuvly n-ni till -i.ii'l.. -1.' -uiiViil^_> •>-■' I' lFih. 

-Iiwl Dno ■iiiij. i't' lluri.tniiiiir, < '(ii.i, I'ui iiiiiir jiiCiiHrii m >trn«-< 'nt!<>r». 

( V.iiw.— In 1.^11. WuiUiMii Willi th« rake and aprim;. the i f^vuro pitoc »iid 
I j!lcr, curi»tr.ict«<l and arnuitrid aa Nt forth. 

Win, nUd, of i*rovtdenco,li. I., for improveroiDt in Machinery for Forging 
Mataia, fte. Anledalad Jane U, Ik.'.^ 

(Viiai.— Flnt, the mandrel, ot i(» i riniTalrat, for cbnekinir w irripinir the 
imilal lo be f'ir;,'v:!ii, n;td iiul'linij tlje j^nnii' in t!:.- j>r'-i-i' r i-i*!!;' n, aii-l rpim 
llmeio tiino fhaiiifiiig it* p'.-itiMti l)^twi.-i-iu tiio r ■.■iprn .iiiti^- ri llcn*, in ctm- 
liination with rv^-Ji rtMsatiup rMlk-r*, I">«r ulu jiin,/ ih" iiwitjj m> ijfi'l, wii'we ac- 
tion Upon the metal in rc'i;iilu1Cii by u l ullcrn i.- ji li', i>tiV>.''lMilially' ua act 
forth. 

Saoond, tlia BMdKid of raciiiating th* thick ncu and aliape of the aielal 



babwftiiM, «lilM«taiaip|i{Bf lhanibn or withdiawlag Ua 

ftodibf tn« aimnJIaBeoo* adjaalmtat of thr pattern ^1d«a, as dearrlbed. 



Fii-r. 

(•f.lMM. 'nil! M 



Itll 



1 



•f < liilinr>tlii>, Ohio, for iinf rijv. mrut in Appnmtii" fur <1«b 

J ii-f tij Tilii'h arc allmil-i' I tlm aiijiwta^Ki' fvil piece*, 
n:h othtT, as *lo*crilj*'il, by tt.i' >>*eic pioo«. 



• 1 -till j.4j--l»tilbl« t 



L-mcnt in I'luunh tCt^Uti 



llnrMy iM-niijue, of ISlifu, N. Y . fir liiipri 

O'dimi-'The eorobinntion of ihr orin>. " Hi the t>u:iiitt'.inj' and _^ 

bar, the anna and Ibe cnnnei-tin/ itor luni.ii.i; au ar*Mi uivi worUaf m an 
axki wiiieh pauea tKtuagh tha Wain, in thu nutnncr nn l ri>r t]|« pnrjKMO 
ael fertli. 

P. P. TnvMr, of Baltimciro. Mil., fur imprtmnn'til in Sjiiks Mu.-hlnc«. 

CStji^.- i 4!i:i iiiit cvuftULi ?-!\.>.|^i' Til ],:iy p-.rt; -i/ \r I'.inii i r iirniiirrnn'Tit ^f 
the Miuru.' I -una of the IhumI iiif 1 liave i'|i.i ii -fr.li.v.l, jmril.: L tl.e ■{•'M-.-. is 
hea<)i'.l and |">iiit<iil hy tlso nuiili' «f oficrution I havo iJcsi;ril>cil, an a Kr.;!.! 
number of ohantriw mav Iw inlrcHluccd into the nia(!hiiHi|Vt«t will net, )n any 
wiHT, aOiwt the principle nnon which it work*: indeca, the improvemtntii 
arlucb I havo made couid b* Introdooaii with Bdv3ntni,T! cither Mpmtal; or 
taMher, into varioin ■mMBM Pcn* la o*e. 

What I claim la, the commBinon of the hinir] ! jxiintintf die, prruod for- 
ward Inraaprinff, willc ih.' ininr l nr ^lM|l. ■\ , |i.,,iivaJ.ii:t l.'ii-rt-.-r, which 
gnldaam tb* disaud iil.M' .'- fir'.nivl ■ijM.,ri,iMil. -,iil»run!nLMi iL« ..i-l ftulh. 

IL p. Wdll, of lIorgiuitu» ti, Va,, tor iuijinjiiijivnt ui SutJ I'iu-'itfn". 

(Mai.— Tb* ladprociitinK Imr. haviiif wiii^ protvcii^r hMri.'>itjt.vlIy mi the 
flnutand rtarai'loaof the e«mc,to«coop the ikcI* !n the di<<'liarkV i>j..riurcv, 
arnm).'e J and operating in tfa* maanar and tor tint porpoaa apeciilod. 

Wi i U. Sarinanr(aMignortoV.B. BCTiBgivail4IMaB8.ll«ifan)bor 
lln^k, '>rt, X. Y., tot ImprorcnMat in Oiwn and QnMa BarrtcMa. Anto- 
ilalivi lyt. S.I, IsiSS. 

<*«im.- 'rill! mi'thoj rif iiii;.| .-.rt;tiir the ^liiii l I' r the raicr, at tlie >iii. I; i.f 
the plalf irm, by iuOin» of a l.rai.- » it. n iliii; !.• tliu uiitcr end of liin ri-viin'. 
iind ••" umu:.'!' ! mt vi \:t,-. t',,- nr'i.iii mI' t-iv r.vlm or tin' iliM_ti-i'i.Mi i t' 
the cu* :7Tiit:), tlii' -i vi-r-1 .ri-. I.i ;n/ i-i iin-truc'*.'! niiil iirTiii.;rrii ili-^riiv i. 

AJao tile DKtliwl of prutecliiii; lli<i i^cenng of tha machine from iniarr br 
thawufkiHairi iwiMtav of tlw nab AmIm kgrne«iNiwtlNaaii|^^ 
In a ■oppmMMlaiy aMlMlk ftaiMb WMtrwaM *a daicrikM, and r^ 



■ad In a halts BiMMi tti 
tbalmwliaaarthai 



lw'^vi to ana and of fh* naln ftami*, i^mi wU«k it b i 

I'lTth. 

Ciillcn WliippV, of IVoi iilrnec. R. I. (B>«|{n«r to the New I 
Co^i, for iniprovcmfnl in S<Tew lUunka. Antedated Oct. H, lt_ 

(*><*•.— T do not daim the bmad idaaof poinlinf and daaibif dM 1 
tk* aama machine hj different enttaii^ Ifiaapaolitra «f flia BHahllllM «Bi 

ployed fur the puriHjM', aa I have mad* radi a eUm to UMtlier apecilcatton, 

m>'*'I«LMi on Ihi- Im ihI ic rii-:rii T' ! f.i ihe nicol-.nnUin ilcfcerii"" 

"1 cUiiii till' :..-r ii.'i 1 I. Ill Ml' |.i, i'ii;; »bil . ! I- iu< 1 il-, 1 11 tl ,■ ?,aiiie 
to*.*] t "liicr, iu fiieh u ntamuir I'u^i iLi'i jjo .ij..--r.»ti'.i iiy u fi iuinou motion, ai 
actfiinli. 

I.y li nnun iri'i. ts.in !ii.lnn. (if llclir^ II. liioketKcn, ilcta«a*dX «' WtW 
Bedfonl, Maaa., for iutiiruvctnunt in Cutting Wluile lilubtMir. 

flllto I am awarcSbiit in nuidilaaa flsr outtiaf ttraw, oranrb like mat- 
ItlB, a eiltttng ej-lindcr lia» hvf n iua«l* to ofMiat* on a bed-roller, and tiiat Ui« 
knirea <•« the said eaulagqUiidirlinfaMMiannfadlnahaltSBiMiiiiti It 
In ii'jt i^Iainu"! tiiat aueh oflna Ht Bla*, In i 
Kickctnon. dcof'iwc*!, 

r.ii: wi n; i- i bintcd ia the wheel, coiiir>o»ed of two or more apirnl kniv**^ 
iiiaib- iM ri-liiri' iin an axi*, arrwnfrcd panulct and in tlkC •lirc<iion of the mov^ 
iii4?nt of the ^trip of blubber to lie cut, na «ct fortli, meaning to daim two *r 
nKirr Kiiiral knirca. formed, amiigvd, and maile to oparaia whIt napiat iad 
U ciuubiimtiou wtUi a aet orbed and fcod roilen^aalialaMlillf (n Ik* "*— 
and for the purpoaa of aniling Uubberk aa daae r Sbad. 

Jtanim AikiBi, nf Ckihaa, Dl,, »r taaprovaaiut In Bdw la Onin 
Harireatel*. 

r'lii w — I ill not 4 
ni:i.:i iJh i r-* lii^crib 
Dlht-r. Miii».tiliite<l ftirl 

1 claim tin* cviin^Hnalion of the cnmc p'it*t, rock ahafVjand crank, lo oj^rnCe 
tltc jointed anil and handa, which cutlcvit the gnun in gavcU, and delimit in 
rear of the harN-evter, aa apodfted, aa the maoliliierj movaa fonranLwban 
tmlled to maebinea (br hareaatiiw any grain wUoh laonina t* ka anllaOJ 
and >]e[io>ll«d, tlie combination being onnnedcd bj manng wflh tha dil^i^ 
whei ! i f the Imnenter, ami op»ratine throHirh meelianfciu devie«,r-*— " — 

tiflilv IIH .ir'wrribii.l, iLs Jill fc' ll- HI iuTmU t^ JrfTt'i rill tbc alHiVC BpCx'ifieil 0J)1,_ 

XCtn. H. 1 '*rT, 1.1* N*iw Vnrk t 'ity, fi^r impriiveineiit in M ater i'lueata. 

Ctairn. I am not awiirc of any preri.ios armnirenient in aliich nn airliflrht 
fSaor^'oir ban Iwen uaed, the lUlIng or tiartiui tUiinjr lieinK clfuctcii bv luntloii 
of the acat letting on Uic water, and when tli« weiglil i» reiimvcd from tba 
aaat the anppijr of water b ahotallaad a aawtartlon opened between tha air> 



ot««aln* nqniif I* tk* *Mt inanknnliial da*iaMand ar- 
ribed, hr openuing th* raka, aa tha; amy ba modified, «r 



Tceael or reMrvoIr and tfa* pan ar naain of the doiet. 

Neither atn 1 awant of any amuigcnvcnt of the fartx by the pr<*»ure 

of antcr opci;* the pnii, tbert-by nvni.iirjj » pitrii:c ami iliNtl'iot nfHTiili'in bv 
hanil, ulauvi- Kiibjeei t.i nei'lei t or liiL»ly ami iiiipn.por iK rl'vrnuanT, by wl.i»'h 
tlie water ^la* ni.t lilne to in-t. 

I Jo nut 1 liiKii all) ot lilt* Jiarlff uf the pun, lja.*iu, or IuiJiJkt, a* tlu-s.** nuiy 
lie of any denircd diameter, and if used Mitlitlic hop|K'.r<<:li>ftct nithuut a {ion, 
tlie iMUta which move tbt- pan innv be tli.>.iii*u><ed with. 

U hat I claim la tbe eyliuder Mil plunger, by which the Ibroe of the water 
■a made to ralae the lever, depreeaing ana emptyini!' the pan, ao dcacribcd. 

A. S. Dooier, of Norfolk, Va., for Tmproventent lu VcntUatora. 

tttiim.—\ do not cUiui a ventilator witli nUta or itlmttire flxol in tl.o eidc 

rif (1 r'lpi.^i r<r Inne, or erbrr ptrMitnre. plnre^I oil tie t'lp of the builililli;, nr 
l'!^-M^ iifre ; b it J Mlaiiii tl-e iimin;.'eme!it iT the fmtno in the vi.le« rif the cu- 
]<ila i.r doiii'*, pri'jev-tinir ulightly beyond the lace thereof, lo admit Ihc Bw or 

tiiniol riidx uf the ahda or ahntian lo li|» o«ar the aaiiMk in order lo mm 

tiithl ji.inu, and Ibe luanoir «f kln|inf OT JolntlOf III* tl*U Of ihnttMt t« th* 

Banic by the jkilnt pin. 
Likrwine, lb* ladU wln|B what «oinUa*d with tha flan* af Ih* dan* or 

nip.. lit, fur directiiig th* ennvnta of air to th* apacea between the alau or 

flu".' r', tw deseriKnd, and theni-e t.i llie triiiiV. 

Wtrri h fiale, of Ixininville, Ky., I' r iiiiiirMviMiii^lit 'ri Ptr.in -<'iitii r*-. 
tV'.i,//!. — l.'.vrjitrurtin^ the rritiilir.^ ciUtil;^ cyhiiiiir, r.-.ib'lj.rilial:y a* .Ii-. 
roriln'.i, with o peric!" of partilli-l anniiLir iirMuvct ainl riil/e-.. .iti l a ..i r^ci of 
ciitliiif anni* nr knivei, in i'Jiiibiriu!ii.in aritli o wriea of llx^-ii Lai*. . m> ar^ 
nmgeJ tliat Itiey enter the groovee and interlock or lap poal Uie annular 
iMfM on the cylbider and uuNlqr (raiamt lha aialka «f aBMr, te, fton 
daacviidiug between tha fliadkal*** lad aylladar, wlthoni bdiy ant, tnb- 



elantlally aa act Ihrthi 
Wm, A. Oatea, of MoantOginftr^Iirlnimivenient in I'lovgha. 
-Hie rhomboiijal riate, bent on one of i 



(Tiiim.— fie rhomboiilal riate, bent on one of it* <!:ni;nn!il«,and con»lract- 
c ! an S amTLr^d !^:it*'t:i?itir.ny ni« .lesrribe.l, ^^i tliat either lent i*aii Ki used :ih 
a lauii -«i'-le ijr .-laL-i-'. ii*. plua-iiri*. tii.; eil^'vs i t' the niiarc hoeoiniiii^, when the 
plalv ia rcvcrMid, the eij^-us ol lli.- land iliiie, and Uioeo of the Und-aide the 
edirca of the abare, in the manner and for Ihc purpuaua apeciflad. 

Alao, in combination with tlie plane, aa deacritied, Uie donUa Uflmatal 
bnee Ibr attidiiaK aiid Dlala to the baun, a* daaeribad. 

Bodlea.^ 

Ofa«n.— I do not cUtin the ivi!iic:al vil rnlin/ r!!. r-, fir the purf-i».e uf f.*lt- 
iii(f or eoinpn*»i*ini? & bat, m thi. umii-i, -.■[■a.';i'.. 1> , : i.; I i !.i;i.; i uiliii.iti/ llic 
hardeiiiiiK rullum with llie ;>c Tl'uratcJ cune, by mcaiii uf ayieiding or hinged 
fhinic in which ibey ar* place.!. 

ALm givin;; to ru'd rollem, in conibliintion w ith uid paiAlBladaon*| nH> 
branng eodwia* mctioo, aa well aa a rotary motloo. 

tha axhaoaUair Aon tiia fwiaw Into tha chamber, fcr tka 



pnrmeo deacrio 

A1»a the mode nf fhrming the ateam-pipe otitlet, an »piTiflcil, >it covering 
the »tt*Bin pi^^ with the eloth. and In aaaing it witii Jin u iter ii.- tal i .^.r. 

.M M\ , rinir the ; er|iir.iti»l cone, preparatory to a dc|a..aitiuu uf fur there- 

Ml. 'M'l. II 1 Ml > 'ihu- I't' t>niL I !oih. null* MTvloaa to air, upon wliiah lha fill 

1- ti. ^. .bii.i.it.i.i, rail! .■! i!. Mr fubriatolian " ' ■"" 

the hat-body dcpoaitoil tjiereoo. 

i,4mm and Alas. Ijla, ofRocfaaitar, V. T., Ibr Improvtmttt in Giala 
TkiMiMta aai Qaanai*. 
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Claim,— Tho 



cinder* 

nuiiuor wt 



. ^ ^ iiepairMlBir 

with tiM «prifbl«aiMiaT* and cjUixIncal •levei opcndiij; In th« ni 

Wn. IT. MnrrwSim, of In>lmnnpoJi«, Ind., for i(nprov«iuent in K<iiin;iiiii(f 
AppATUttM tnr Ktiirints* whit'li uw S!i-aiii px[ian*ivoIy, 

Ciaim. — Thn iii>[ilji--ttti.m t-i & rfcij-ruru'-inir ciipjn- (in whit-h the Aluniii U 
ItM'd tXltftUni^ t*y ua il»'wril>fJ, "r 4^niii\ ali:it ti-^vi*' uiovcliiont, in coItlbillH- 
lion a pair of Ciiiiulixiri^' fviiinkn*. wiiich iMiintf plau'evl uc it ^TfiifiT or 
leM dii«tftacc (one on «^eli si-U- <*{ ilie mi J raii^'*' of iho t'.virlo i, iho itiott Tiipiil 
■ocumaliitioa of oqiulmng fonw b matlo to Uka pl*tH! carlKr or Inu r, in th« 
■troko, in «MOidHm vMl Iho iwiod niMi; Ac- for 



aeribed. 



for thu purpose d«- 



J. I.. Ream, of Mnnnl I'iiImH, Til , for Impmvpnient iti Miilw llftrventen. 
CSaim.~'l'ln-- Rrniniffiiirnl "f tiic wiiiifi of '.Li- n-o i-. Il/ iirni-, with vlie flod 
NMinK Dp-:>u tho f.itti^r )>ir-p'.r>i-. IliunKy ili^jifii^iiLi: -oilli hu irtenuwlisto 
ptatlbrm, »f liiiil tlie i-.i". ^uIIvb tki'. .lirec^Iy tlif ri'cfivin^' anii«, niul 
M Ihenoe •li-olm.-i.""!, in bun iU a, uifju the t.'ri.i.n.i!, n» r.ci f.ifth. 
S. W. '>t' Iliiltiuiurt, Mii., lor iinpNvciiKUl in < cit-'tV VaKo M.rfion. 

Claim.—] <ln not rUuni pawiaf tb* eoMiffnlv* outnide of ttic ■'liile- valve, 
sikI opvnitii.L' buih vuItm l)jr ooa md or o«mitrie. 

Itiit I I'Uim th« lagt wtinc npan the hin(iKl lovcni, atbichol, >t their lowoHt 
cxtr«initie«, to tha ant'^Nffduae, an*! at their upper to a nnl uniublo uf a vihra- 
tor>- ni'jvt'iniint, in a dSfactlon j)er|iciiilieuliir to tbo vttjve-t>t-ia, t^ub^luiitinlly 
lu ».-t jVnb. 

J.— f N. Scclfjr, of Forsyth, Gil, (or lMi(iri-vv.. nu'tit in I'l'tji'.' 1 i:L'i.'''n"- 
Cliiim.— TliC connruclion of a potato Jitvr, liy lliv ■•n >!■ i ummjement 
«f Iho lcnit>, vhccl, and fork, with tha booiu, Oficmlii.ir anS-Murinlly k.i net 

fcrth. 

Thomaa 8iMok and SUipbcii UiU, of Bocbealer, N. V ., fur unpt»vciiMiit In 

'^SSn^nSI^H! combination of a lltedcr (••r •<u\■^•^^\ in; ofl to (hm lioldar, 

by the e"'»inliiiiiiti'jn <tf two tub^r*, one commtlnicutii.kr «itji llic iTitprior of tha 
rup'^r^'lr. ainl Ihf tlur fik'tuiwil lu a liont InmnTWil in ll.'' oil ..f tlio Uoliler, 
by wiiiclt tlje luMij n. ivl'jrvil t»ij]|-IltMltnir, in the iniitintT hjn'- itinii. 

bC'CoiuJ, Uio iniivtrurti'in of tlm eiiiriinoy witii a lir-mU flul t^'U n i-.nertinff 
ita vertieiJ |K'rti<.n, tlu; c\t»-ri'.r "n'.-i t.f wlr rii m eoTiHtriu tc.l jw lu iiu lurwarJ, 
OTOD laUter alala of the prolongation of tbo cbinioey of tlia bitnwr, aubaUa- 
tiaOy in tha manaar and Ibr tlM imrpoic •weiBed. 

John Swlndalla, of Manchoatiir, tuiKlaitd, fur lm)>roTCiBeat In Chraraito of 
Soda. 

t'.'.rim.— Havlrij} now Jcccrllieil Ihv iiiiUi>' of niy luiid iiivenlion. au'l Out 
muniicr in which the muw ia to be perloriiieJ, I chum tlio pruccM di:«(;rih«il, 
for inanuliMtiiiiBg tka ohNOiaia of aoda tor dyaiag. 
^ W ^ U^lar^,^ ^lOddWMI. -a, *rl.^«» In MIta, 

' 1 ui.v.— The Mttiblnation of the Xop, maclianiMa, or ila Miaivaleut, with 
llie i-crv w-iinlley and the alaatic band Icaduitf to Um poUe; on Uia uniar roUar 
whareb/ tba whola tuaoblno Sa atoggod, wImo tba motim of tba aiMb ia ar- 



naMl&idMi 

roDar. 

Itoniil Wolri.tl 

v., I'-'r i:n:.r'-v,'n:c:it i 
^Vjim. -Tbe cumijilint 



t to inpiit 



to Ibaiippir 



Y,. It'l l T.'ii ln^ F.vnim, of Mnuliu^, N. 
!l tV.itit l un.ui I 'in iiTji. 
( viic r^volvin^, bncakin^'. and .uflin^ cyiiudcr, 



of <ni.ittoniir)'j''i. N 
M-[.araliiii; Ir^ 

with the fan. or lla equivalent, nuhatantiallir 1 apacilkd. 

Caleb t'. Walworth, of Uwion, Moaa., tot iin|iiro«Ciueut in Rteum Klat-Iroju. 

Ciaim. — ^Tha uaam ball and aockct amootblng-lno, a* made of a oombioa- 
tloii of a aplMiteal aoekatad iiaoMhinK block, and a hdhnr ar 

rphrrr, wHIi indodion and eduction paua^m. nmui^red lu to admit ctaani 
an*l di^cLunje conden^^-l water, all *nb>*rADtiaIly a^ 
applied to tlie >pjHT[* in -".nrlj liuuiljrr tlia! i 
ou-t dire".-*.i<jn^, transverse!), wiiiic j,<i.'s»iii^' *i 
to be nioM'd, a-« speeiiSe'l. 

ArLltis A. Wilder, of lA'troLi. Mith.. for itn|inivemeut in I'kiilin; Miehmes. 
CVaiAi, — 1 dl^'-liiini die Inveotioji of tiUniuif by a rveipru^atiiiK ptjine, wliieh 
planca on it* fi ruard •trvil^o, and fewb the Vioara on iit- buelin nrd mroke, aa 
In other in»chin>'« of elasa. Bat I ciaim, in iihiiiiiit; inucbium of thia 



t.r 

ami 



1, a* dewribeil. 
11., I'-jt iniprovenK'nt In Mcaaiiriiit; 

lurinf Curd, om-triKied sni dwrib- 
I clotu biatn with it, in order to in- 



ahancter, elampinK the bc«rd. when bcine feil by the buckwanl aMMO af 
pUnea, to the n.-«iproeiitintf bed only, m> tbiil it w^ill be freti 10 laova waTtha 
alationary be-l-p!iite, uji-iri wlii.-h it'i* plu 

W. H, W...,liv.jrtii, til biMiii.n iulh, S 
CI..!', ..„ r:, tli-lV,.iH. 

a^iim. -i_V-niieetliii: '-r a'.lueliiiJi; u niea^turi 
•d, to the di/tti, a» to Ixi wound on tlia 
dicatc the langth of the cut d<sirc<l. 

iMiaa Yal^Jr., of Newport, N. V.. for impmrcmcnt io Safely I.,ook. 

CIliMbj yinlyiliaoinhhiali''n \N itii ti e tuniblcm or their eijaivaJenlff, ctiu^ 
■bwMd ana oonnactcd rvi>(x'<'tivi.iy l i ^lllp^, » deM'riiH.'d, the tprin;* t»'iiu; 

iai additional d''vifO, i>)-f.]HTa'in„' willt ihe ^lid tunjl HM I h] fLM^*^ I'-'U- 

aaetrd t'l. r.'iiilli, in n^ndrrimr tliu un.'.enienl ami l>■.l^iI.■ .:i ■! r- i;-" : lip 
highex d. i;''.-!' 'ir.i'ertuiii, when an attejupl in made ;o ui.loi li Ikio kn 'n v. iiU- 
ODt naiiitf till- projvr key. 

Secondly, ti.ii wlit'el and the lever, in omhination witli the tunil.K n*, ivin- 
atracMd a« de!t< ril->ed, or their cNiuiviueiit«, li* nuM>, while in one pwutiuu,and 
anpport the lumblen, that the kevl.ole kKiUI he ei|ual and ainooth to racciva 
tha Koy, and tlicn allow tbeiu tu 'be iitu|>i«:d at proper liei(rhta, on the ke«, 
while a rovolatliia ia porflmnad Mul tba biw nwTaa by tha whack ■adaacribad. 

Daniel 8.Biqffa% uttKMra, H. T, to lapiDTid fiml to Yvdi of 

C'.iim* -I <lo not rlaiin the rncUer, ^!ni]'lv by i!i«Hf, a widdle or ^ii'le K-inif 
bcTvlofore um:d, and fa«teneil into tl.i* sn ;ifl>nv-*.ail <if Iho icaU ui-'l Ih.-itu >>i 
a»M'"g veiaeU, apnUtable to futv and ntl ^aiI> only, lint 1 chiim tiia cunibi- 
nation of tha nxaar iu front of tbL> maat, and enpable of a BMMiaB in Mro 
plaaaa, with the rookan M the aide of the nauie, said rueken baiagann|ad 
with raapMtlo aaoh other and the yoke, as Juaertbed. 

M. A. Banolet, L. Kirfc. and A. M. Oe Hart, of Reading, Pa,, for inpnna* 
aiita in tbo Uatbod ofOwainiag tiold, Ac, hf Amalgaawtim. 



■inun: »y Kieiii *ii eireuniiiiiK piJK^ OI a iMlupie c^llMinieiuni auu compnci 

nncDt, arc inwlo to heat itia whole of the anpaialua tliat reqniroa i» l>a 
, and to heal tbo are in tha proeiM at todua^ and llw mnuv dM 

t of Btnabtatnatinr, oa mimHM. 

Carrby, of Hlicnt! « MilU, Md., for inipTovrrncnt in Winiif^win? 



^im.— BHoflaf (ha ore, iu a bcatad atata, into contact with i 
during tba prooaaa, ai act forth. 

Abo, the method of heating pulverlied ore, by cniuing it to paaa In a 
aliowcr throuirh a current of home heated litiid, proiiaratory to bringing it 
into e«nttt*.| with the rnerenry, ntt net f.irlh. 

Ali.1% llie ij.e'.l.i.il 4ir ii..atiii^' the a|i] -iratiiH. tlie nierenry, and llie ore. by 
inrjrii* of a i. urr. nt nl' lu-ated {*.ui.l, ein-ulaled tl.rf.uj.'li i-UnniU'r* and pip<<A, 
ciib'tniitijilly »« dr^crilwd, whereliy a »infle eqrrent of amitably heated inid, 
aiiil a j-iitirle ».\(.tein of eireuliilini[ piiK?» of a aimple coiutnietioii and compact 

arrangcincDt, arc inwlo to heat ina whole oftbai " '"^^ 

healed, al 
proccaa i 

^niuel 
Machihnt. 

n^iifn, — The ixindiiiialiiin of rbe pi»t<m, nu'it r.'i.l, pinion, vaivei*, arid ec 
eei.irii' [. illrv. in i.i;ii..', liuti w iih a conduetinK client and blower, for the ail- 
^rra ■ii.iii n >ir i.'n\ ernin. fit of the bla»l tbruui;h the apouta of a win- 
ti'jn iiiir iniM'hine, arranged and > i>crstln>' iu the niauuer and Ibr the purpoaa 
aet fmb. 

Oeofge DaniB, Paaoal Nioohu, and Felix Ix)' i, of Maiaallha, Tamt, far 

unprovamcnt In the Proceaa of making lllnminatcd Oai. 
tSii<iM — Tbo comblikatiou of woody and tmtj anhataiieac in gaa geoentata, 

an dcaeribiid, «<i that the cxoou!! of hydrog«n In the fortner may combine with 
the eiiTSH rif eafbon in tl e Inttcr, and prodiiee a rieh enrbiirettcd iran of any 
required den*it\, an-l free fritiii *uitilmri-'U.i funien. 

Kiiini niid Warren W. l>utcher, orNorth Bentiington, VU, fur linproreuicut 
In TctujJea fur Ixwiiu. 

(!iti»«.— The amn^ment of part* ao that the tcmplca hare a rariprocating 
action, corrcapondlng with the motion giron to tba doth by tha boat of the 
lay, anbatandalljr aa aet toth. 

John r. Famnm, of Andover, Maaa. (aaalgnor to Ja«nb .Tcnkina and Chaa. 
B. t'lark, of^nui iiUce:, for improvemeni in Cullins: I'air r. 

f Vuim. I .1 i.' i .-i ikrino my inviMiUoQ t.j the i rtvine i .rm i r arraniri luent 
of iw parts, a-T re[iri'.<eiite 1, Imt intend to vary sumo to »ny exieiil, while 
1 do hi't e!ian;:e llie i-hararter .if the machine, 

Whal I clsiia i.< the i..jn;li:tiali'i_u of a prcM, or ita ci]aivalent, for holding 
the hixik or papier t-i be eul. uitJi'one or more euttcra or kniv<« for trimniiug 
the ftont or one cibfe, and one or morv cutterw for trimmioff otM or both Of 
the other e<lireii of the book, tlic dllferenl ftet« <if oittera helinj aimnttaneonal; 
opcrutoil while the paper or press is move-i tunardn llu::n ulK pulwUntuillv a* 
apecilled. 

And iu combination willi nq-h e'ltteri, or Vnivcp fjr InLumlii:.' l Ue edi;c or 
the front, and other edi.'e orediref* i.t'a b.>ok ut oin- oj. tjiIi in i r t .n e. I iLaini 
the improvemeni of eoitibiiiinif with tln in, i-r I '-tlu r ni' tS in, i^u- . r ruuri 
polibhiiig Burtaeeti, or tbeir e-iia\iilenli», whereby the ed^rr* or' the Khecta of 
pamraro c;U nu 1 pi lih'ii. d, or (moothed, orreaiily for gilding, aa apecifted. 

I'iarvc Sauinii r, iifNow Vurk laaaiinior to John T. Bnien, of vame plaM), 
to improved Mode of Mouoiiitg the C'ultcra of Macluuw linr lOaniiif 



, hnuf aubatantially 
I of tha tw» ioinl damn 
I Ami Ibatvai 



1 do not limit myadf to the apccial mode nfoonstruction »ti«dfieil, 
IA thlaHM ha chanired at pleiMnre, ao hiiii; a*, tho priiii-ijile or eh..):;ti:ier of 
my invandaB la retalue.l. 

wliat f ofadm is liun/in>; tho cntlera to the Htoek by mean.'* of a joint pin 
or it4 eqaivalent, whose a-vi* in dia^fonul to the line of eutting motion, and in a 
plane parallel with the aurfaee being cut, for the purpoae of reUering the 
c«ttiDg adga in two direotiooa, when tin caltoraHMIc hi act perpendicalar to 
lb* wiM of tha aurlkoa to be jniJtmi 
Abo oombining together in ooa oaHii 

nit »p«rellled, and with the angle of thai 

bji'.H'ilied, I'lr Ihe |<ur;i<ii,c of rcliaTlBf both I 
when eutlinir in S.ilii direetiimii. 

KoN jil li. H'lii-o.ol' N. ^ ., fur iini>r«'iTem*?nt in Mawnetie Printiw? Telegraph. 

r'wiiM.- l.'.r>t, the LMij'^-j. III. n; ..if t iLvtri-.- ULaicneli..- force, in euuibiiiauoo 
Willi Ihe force ofu riirrent ..I' air 'ir r'tle r fluid, 60 that the action of the fonnar 
goTcma or oiHitrola the lu-tiim uf tiut laucr, for tha pnrpoae daaerilwd. 

Second, like conatrarlitui of tlie eiectm-ma^tet, as deacribcd ; that is to ia;, 
a aerica of Ixed magiM-'ta, iu combinatioa with a scilca of movable magnets, 
amuiged upon a central ajiia, which axia plajn between or Ihruogh the line of 
<ltci>l inaimets, no as to etfcet a vlbratorr movement of aald axia by a force 
multiplied by the nuii)lit;r of iiii»i.'ne^<* ol'li.jth kiudt.. 

Tliirvl, ilio ei nibination of liie elcinvniiigiiet with the valve, for ro^-alatiiig 
and dirv-eting the force of a ei;rrent of air or other fluid, aeliiiK iu< a motive- 
power upon the piatoo, or otltcr analogous dovico firr prodaein),' a vibratorv 
luolion, aa d«eenbe<l. 




:ing 

j-rnpi r ]-l^itil•Il K.^i.1 ulie 

n . r the key-aliai!'!, at IhiJ 



t> [w-wbaal, i 

I %|]iiiil.i have, iaoi 
moinuni of printing any 



;m..,. .■r"r\>:r.latjri,: '.l i 
ti.iti l\ itli a u*!^ i^i- ].J;.il:'» 
h-ttLm i.r elainielerf.. 

tiwar-l ria.-. , .\i\aij>. N. V., I'nr murhiin ry I'lr UeadinK Bolts, Ae. 
Oi.iiin.—i iii,t, til. eiiui^itiatlxHt«f the atatiouarv did and die-pivot with the 
tlidiii^- lianiiiKi:', IK ti.aie.l by lhantaijr groove)} cama or oam-ooUar, aa de- 

BCrilH-.l. 

.Se..Mii'l, the reviilvini; ring or cain.«otUr, provided with cmtna or thair 
ni'iivalrnto, on ita inner an< 1 outer aurtacca, when artnuged with radial aiH- 
pr\^ik»ii^ luul Htiding tiincllinif haniniert, iu the manner dencribed. 

W m. 'I'ueker, of lUaekntoue, .Ma»?., f.jr ini] ro> etnent in Hhultln for Ixn.nL*. 

C-aim. — The eombinaliou vi th>j elevator, U'lit »].ring, platfonu, aji.i iL» re- 
ceas, pasaa£<, and alot, as applie.i to the shuttle and oop^plndla, aud ia»la 
to opento together, aubttantnUly in the mannier and to iha Hipgaa af c— a 
Ini tha ilDini; thraad to be broken, so that no lUiaf IhfMa wB ba VMU 
into tba warpa ander circanutancea aa atatad. 

Wu, E. Ward, of rMdMaMi^ H. Y. to hnpwrad aalbod «f Hwdh» 
S«nw Blanka, Klvata, 
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BEVIEWa 



Claim.— la pombinntion with the »w 
of ■ back or recc^n^ movcnKOt aX th<' 



.1 



■I- 



1" tllU 



fclktww, waini* irhid> the paiM of tliv nA rv^U iluiug tJic ixifiint: I'luni- 
tioa^ tbat tL* nd or win ouy Iw upafit, out^iile of tbo die, vInUt rcir'.Mi< <^ 
b nad« l>]r Ok ibUowvr agaiiut tlie end of the roil, ui4 Ukh m» the iVJiuwcr 
r«tirvm «■««« the part eo ap^t ti> griped iM(il«Mi tlw ■arian of >be^« 
au'i tlif •vrnlTe, to complKte the furm uf Iht hl&it Om MtfflH IMiri bilBff 
iLervby fiiixeli into Uie bl»t>k, no funli. 

Henry Wutrnniui, uf \ViJlUtus^urv:li, X. T., fcr tolfHWVenn-nt in Saffty 
Appormtn» f'lr Slroiu-liollfrs. 

Okim.- Vtnt, Uie »»f«ty -chamber ami ufelv-phte ooinbiiiLO witli the 
boiler in any wav aubalaatially a« deacrilKt], whereby the burxtinn: of tiw 
{•lata, by thu t<» filgh prtsmm in the boiler, cautva the cliaiiilwr to be filteil, 
oiiJ tlie'iirei.."Urv in tlic li.>ilrr to Ui- reduoej by the i'Xixiti»ion of the r* 



Se^^0ll J, the [iliitc iJaccl Viotwrcn the boUtr arwl safv ty-plale, lisring OM Of 
ni' >n! umiii openiDgs tbrouyb which the ataam is allowed to pin to aot OB dM 
MfetT-plaie and fli tkitMfcbr-cbHBbar. wlMtnlv tlMmUr ii jfm t nm d ttm 
ftMBg or AMaator**"' Mat «Miiad by Ik* Mmm WM tto MMy- 



phue hur«ta. 

John r. Winslow luiJ Jobn SnyJtr, of Troy, N. Y., for Machinery ftir 
Making; KjiilniiiU < 'liuirn. 

Oaim.— The movable cutter for making the ciita in tlM «dMa of the plata, 
aobatontially ile«cribed, in combination with the alidat. WwilHMIW tin 
urioac of Vuuii iiuirj ciiW*r» and rf»t», to etlVi-l the |iaraal IwBdln; of tha 

J-*, atiiJ wlliviU uO*_'ru&rdh COIIlplrtr^ tlic itcniiltltf tif tilt lij'-, n-« dr-«Ti)--ii. 

a;^o, in r~ ijiil iMat .1 11 with tJu' aitler, »• il>-»iTil-<-d, Ihi- 1 1 i ..- > ■■ ' 'nnuld 
or former, to hiidc titcrein, fi^rdi^i^luiri;:: j ttitj chair aflci I' iiA-^ n innui-d, 
Hdaicribad. 

Alio the dial for nmcttjnir and ^«inff additiuuai thlckn4->« to th« lijH, »* 
toctibed, to egmbSnaban wiUt ilia beadiug ildia and cutter, >iitn>uniialiy as 
dtBoribsda 

Wak TamaB, of Newark, Ohio for iinproTMnnit tn Tiiitriiprrenty|.jntf. 
CMhi Pt* f-i'-lnr tit ■ ■ •-' ihif.!.; t> ainl di'»!irn« of .liilt rLrit -Im and 
nd »in;/!v "r iu i.trn*- n-, ar ,tii<. i.l i t .^rrapu:!- irciA*'-', 'nv (he 
tif itregujar dieoiicaUAttiou oomliijieU wttii the u»u uf |«l[aru alidea, 
' sat-olk| ill «r wkiah ia daMTibid. 



A i.tlTKr. froni ('arjii!:i givps the following history an 1 account of 
■ tR-w tndhfxl of prcoriifiif timber, ind which il»c wrikT thinks will 
be rewirtcHl to in llial fountr)': "The rm'thod wiw di»ciivert'd by 
Wii.UiLM Mevck, « hu Uvea u«ar Hamburg, in the Uudiy uf Meck- 



thApracfw. A brodierof hh, wtobMteeBaiwMwitiifttMiifcr 

iwi<i<ty ycaro, was in Germany last wbuir, and he broagfat nidi Us 

Hi>i<cl[Tipn<i oi the preserved wood which have been dona ifatyMii. 

The wmid !•! pine, bat ita rliariclcr U eniin^ly cliiint.'fil by the pioccaa 
of pri"-'TviiiL^ The whoi« body of ili" •■I. i ..ry fibre of It, U 
lli''r()Of:li'.v ii:i|irf>'^'iiatod with tlve presi-n. in^; prrparat.on. It is done 
w !.i .1 j:i i-n. Tlip nitivc ■^ip is c\cliided liy tuo procci!, and the pre- 
IKiraiioQ witli which it ia aalarated excludes the aclioo of the air on 
the internal fibres, and ia aaid to Knder derny im;K)Mibl*. The wood, 
when preienred, la bcaviar than berom ; and pine or baiawood as* 
nimiw ill tfct amiWirr fr-* It takes a beautifnl ] 




» the piiie I have aeen makes this quite ccdaib. Bo 
ifar apfearances. The value of auch a diacovery, in a fT*^ 
a, defies nil teat but itiat of lime ; atill there are other criteria 

that may lii-!p to d,n<<rmiiie iho p<iiiit. Tlie celcbrttte<l LiElilu Iwrn 
examined sp'rciini'n" of the prescriod wim«I. iiii.l iitit oiu^n hi- opinion 
that the inventi )ii in but n rc-<li»covery of the ancient system of em- 
hulming the deini, to a n«w purpoM, and that ho ia highly 

imprcaaed with itn uuliiy na a mean* of fnternng timber. A ootn- 
pany baa been fiinaed in tlwDwhr«f IfackiaiiMig lbr«ii]lof oa 
the proeeaa on a aeale. TIm bfontor Im bmajjlit tt bnbra 4a 
attention of the Bntlah Ctovemmenl, with n view to indoce ita adap- 
tion in the navy. The pr(>t«CTveJ wood loses its hijrh combastiUe 
qniilities ; it insy b"' pradually re^luced by fire, Jiut will not blazo; it 
Is p<jssible to impn'^iiale it hn dwply iii lo remli-r it iiicvinbusliblc, 
and ihw could be done in tbo caa« of «hinglct. It also impiirlH frreat 
Bazibilily to the wood, and prevents the ravages of worm^. T.'ie pre- 
aented wood will neither shrink nor cxnond. If this invention be all 
that Is claimed for il, it will be iovaluablo for railroad purposes, diip- 
bwlding, rooilni;, bridges, and cvoty purpoae in widen wood ia ex- 
' to the inflnenco of iba a t moapae r a. Thfee hour* are laid id 



I to sBturaie every fibre of the wood with the preaenraiive pre- 
paratlon. The process is very c]>eap. It could be done for from a 
luilf a cent lo a cent and a half a cubic foot, accoidine to circomfitances. 
A roilo of railroad timber could be preserved for about one humlred 
dollars. What principnlly miikc^ the proci-ss so cheap is tlte inci- 
dental circtunstaoce that' in (he preparatloo of the pteaerving liquid, 
iliend*iBt»ghinod. 



t ifa ftwahMBHtf arnors dfectaal todneemenis to idteultora than 
will ba ftMUdill uia iDTifllBttlon and ^lUiTi.H^it >d nf t>if! Kinipl!, <^'jcries which 
WH ba jnMOMd, ftvai tfaoa lo tiriM\ Iv. I'mn ■.i*]^t:u. in-.iU' 1' '.hi-ri 

the alttutjuu t.'I' Itii? _><iUUi; aU'l curt.ui:! 
rcadcri of thu iff.-A.iN4f<' M't^i^iif. 

I'HoaLut 1. — i /• iftvhuHuu. ) -.Suj^oae 
a horae able to pull with a Ibroa or SQQ 
I^aiwobMiw baaonaaotidbgra 
la pan againal aadi 

■aawaatVrbrfqgam 




other, what irllt h« thaaUnia aMdwmal 
Tkoni KM I /« Q lwti ftp. )— Wby aa palataaa ta 

pOMd to 



<t ! 



1 1.— Tlir rtiametrrnf thegrilaaofaaiA^ 

VBlvaia4fa>chM, tilc wLnitht uu tiis la««r ia aaaa> 

inatad as to pmu on the valve with a fcro* of 1000 
lb*. : wliat is tlte ares of lhatmlv«,iBd atwhatprea- 
surn w'.ll the ateaoi be^n 16 tlow ottt 
I'annurji 4.— I wish to enl a acrew with 18 thmds 

Jier iiicli, with a slide lathe wbcae main screw ia 
inch pili-h, and which moves tl^e entter by bcinf 
drMMi ?"-,.iit tjio lathu sphi'll* :n '.htf u«m«I way; I 
nlali t" kuuw mh.il piz*-- 'jf Yvii<-tl.* will clTL-ct llli*, 
and Andini; Dint I ctnno' i^eer up with two whceis and s aiagte osnier, I maat 
ii»c a douUe enrrirr; that is, t«a iMven aad two diMng whaiia will be 
wanted. Kcqutrva a plain, sloqla^ and Hi^rtiqrkrtadiBg thai 
taaili in eacii wheal t 




T^t MmrbuSlmm-SMiiu, di'al^n id chkflv fbr the use uf t1 e i >SL-era ofhce 
Majeaqr^ Navy, l^y Tiiuux^ .1. Uio.'M. A. F, K. A.-t. S., M^tUmatietl 

ProAaaor at the KoMd Navnl i •. ■ll< (;v, I'l r.-«'uo-.ith ; 1 TiiuiLw Biiowji, 
C. & B. K. Second Editiou. 

This octavo volume of ak'Ut l'"* ii'ir'"' w a-i p-ejiiired, a? i:.s title 

indicates, for the espccinl si^ool il : ,':n ■■■rs, rr.niniiiniiers. nnd ntlwr 

officers of the Royal navy. Il is uiilioul plates or other illustrations 
except of the moat elementar}- iMtare, and eoataina little of inienm to 
eonatruciora or deiigitera of engines, but will b« found la tlie highest 
degree valuable to tbaae having the care or stiperviwon, in any etpa> 
city, of the actaal working of a marioo steam-engine. DifficulUea aft 
anticipated, and renedlca pointed oui, and provision made as far at 
posftiole fioir aD the various accidents and contingencies of auddea 
steaming and slopTii'icr, Icnlviii;;, b^>llk«l,'C», Ac. to which all murine 
en|;ines, Ospociall;, Im in (;iivi'rniuftil s<'nlco. >ir,' ^Mnf)^■H•<l to In; 
liable. The vohime lielon^ us is a nei-oml ciliii.sn, ami Lii iB-fri re- 
amnged and snppiied wilh "whatever a.ijiti. h.h ihi> imilior^' oun 



aaliiM^aKf Imt 



-';X „ 1 ' 



advisable.' 



M'. ifri;! Drmrimg, W D. 11. MAno.t, IX. D,, tMt it CM 

A'-., in the. r. K. Hiiilary Academy. 



Thi.< U :i<!inirMl.<1y nd.ipt.'d t .• the use of adlOOb tad aBademieii for 
which it is more especially deiugnvd. It aqMaaa on the part of the 
atadeatttoteafalt tUpilMltii iiii with tttWeMtDd icicnUfie hingnaire ; 
the omiaaioa of non Adl ccplaaatianafailtMa mpi«ct« bein^ rcuidily 
anpplied by any eonpetent teacher. The work comprises tlie descrip- 
tion and naea of drawing instruments, the construction of nUne fig- 
nrcs, projections and sections of (reometrical solids, arcfiiti-ctural 
clemeiiljs mocluuiieal and topogiaphieal drawing. Wilh tli- i xti plion 
of the latter, it appears conhni'<l to in«tromentaI drawing,', n branch of 
instruction which slioul ! inii;^' since ImvB become prominent, espe- 
cially in the mule de|kttrlmLnt of all Bchoola of any pretcnuion*. 
"Industrial drnuing is to the artLsiin what writing is to all," and can- 
not be too Well understood, even by thoia whose biiaineas may never 
Uad iMyoiMl the mere execution «f tht iTOik f tf i ttf l td a tUi 
■BtOM; 156 pages. 8vo. 

A TrteUt m lit Boommi, lu, r. liy Alfred P. Byder, CapL Koyal Navy. 

The immediate object contended for in (his book is c-onnmy in 
naval service, but many (Hjiiits treated on be.'ir directly on the appli- 
cation of power In every nrcaent or prospective manner to navigation. 
It ia by no meuu an elieinientary or popuhir treatise, in the oatutl 
aenae of tlie terma, but aaaaming to write to cnffineen tad naval 
ofleers, the writer goes directly at his anhjeet, and el n a i datea enny 
point with the cleamcas of a I.ijraner. Without presenting any special 
claims to originality (a word often synonymous on questions of 
this kind wilh crude nnd erroneous theories,) this liltle book of 100 
(ki^i s will be wclcoinisl tiy »!l iii'< rc«lcd in the marine branch of the 
pcofession. The following, investigatioo. ftaniiriied by Mr. Roughton, 
the iMtraetor tn ataam tf tlw nraJ atnnitt at WoolwUi dodEparf, 
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> Steamers 



less.] 

voMbetwoae of the more pfttfenfid, ttti At tin mutes of tto 

gWllW t ftBMll Interest : 

fUuTiBv nnrmt tbb Absa of thb TwHrn p ; 

Ship, tbe Isdicatuk Hokse-Pu»-eb,asd thbi 

VI Still Water. 

Speed varioa a« the cqiiarc root of tbe renliitance, wfilcli w i'>|U«l (o 
Uic foiitl on ihti pUton diminuhcd in tlie ratio of the propelling nuiiu« 
of tbe p«<l<Hp.whwl to the mean ffT-pthf li rr-rao'.-! of the crunk ; the 
nidm of Uii' whiiel beine meaaurcd to ;hi- point, i\ hic;his aaBumed to 
Kf' *hf cr'nirf of |iropii!«ir<n. thi^i wc «i.l [iku-c f>t orK'-third of the 
d.;> iVuin the tjuler vl^ti of 11il> llo.it ; liic li'iid un Slit' I'iiSton being 
obiained by muitiplmg the area of the piston by the encetiTe prea- 
«i» Of tiM MMBMMMrtiriiMd bjr "iDdntw;' Tto imMmw wfll 
vary u llw am «f tin gw i tu t lurniad Hdioii af th* ■kip, wUdi 
may be tfomlmtkif wytMiHad bv ■oMJipljliig Ibe breadtii by the 
draught mUM mbMath «f (h* ImMlh. 

It 18 generally aopposed that inrrease of length diminUhea the 
reniiUnDce, bat tne experiments of M. Bomut show that this is not 
appreciable withm !ha Itmita <sf the proportions of steamerm. The 
rtiitlurii 0 of ;iii;,'uUr prown uf I'i^ luiii 'J-l'^ b* rcprooeul^ by lliis 
uumbent •iiMii (tk>« Gregory's Mtchanies) and '3d99. Steamere in 
n lileh the mean nnglo is li" have a length eqoal to 9} times their 
bfeadth i tiiote wbo«c mean angle is 340 have their ratio of length and 
bnadth M 4*7 to 1| wUth conpriaes all caaM ttat OMW io ] 
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TlianAii* !•( is tlw diamler of tlw cyDwhr, a indiM. 

/s ibree eflcclive In moving the fWmv pw 
iitch. 

a = atioka of piaton, in liiaL 

w =effbctive diameter of paddle-wiwd. in feet 

n — nnmber of pylindcra. 



Then n (<<» 7854/) 



2« 



the retutanea at 



let B — brt-sHeh, in feet. 
D = mean dnin^t - 



bread Ih 
10 



Infect. 



«sapafd«fiUB^kkaola far 
e aa « aanalaiil ss ttk aal 
BDa* 



WhaoM- 



a >M 

w 3 1416 



= the preasare oa the ttoota. 
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K, iMi^auhnic mora ^corroot to deduct ^jj^^J^^^^'^^j^^^^^^^ ^ ""^ ' tbou^t it ^^"^^^^^l*^^^^^^^ 
' ; ■»iaofar.Ift3StaBSS2plhitwawhiadrtfliaWara?Wi5^ 



Statisttcs of Akthracitk and CnoiBLAiiB Coal. — The »iaii»- 
tics of the anthracite trade may well awakan aaipaiaa. This trade i« only 
about tliiqr Jtm oM. la lOao tin antwa aUMMU was 360 tons. 
Think ofil. 

In 1830 tern 143,734 

fn 1840 876,048 

In 1850, it reached thaenonnona qaaatily of SfS33,S14 

And sUll fortfaer to ahoar at what a lapM latio ihe dmmd b In- 
creasing, in 1851 the amount was 'l,^$3,780 tons, an increase oror 
the precodlnff year of mom tlian a million of tona. Since 1820, more 

thafl tWriy-iTtr'^f rnillif ns of tonji have bten supplied. It Hm been 
COIlii.li-litl .' pr.'il-r't.'il, iiiii.n i-iilculatioiis baxrti on 'Iji.- 'iitf if in- 

ctt^io, that tbe demand fur aotiiiaciie in tStiO nill reach <eii milliuus 



of tonj perannnm. What will ii be in l^ltt ; \V?iit in I'^iSOJ For 
the encroachment* of pivi! iif-n Ihc av> Im ^vhilr■l^.wood has ber(?tofflTC 
beou applied, »:' ! lii-- uf A u^.-^ it l^i.^ li;* m-ered, arc dow accrning 
■tore rapidly tlmn before. The statistics ot the Curafacriand coal trade 
•WRMnaaMMdBAiwIlioMaqtjatabi^^larpMBdaiL TUaiiaito 
iabatalM yeaia^ 

Ib 184S mIm wim **4*4*«««a*«i*»4*p*«*«a«i*o» ptew 4|Q04 
InlWItharwan..... 1«MW 

Aod for the conrot jvaf they may bo safely estimated at. . . .450,000 
Sy Ihc report of iba Cnniberland company, it appears (hat titer tend 
to market (which was over tbe railroad alone), 4U0 tons per diem— 
an amount which, by tite restoration of the canal, h&s been increased, 
•lince the date of tliat report, to sue and eiglit Imadred looa; and iha 
directors announce lliat ihry expect to Irantpavt dniBf tlw aMOtay 
season, fiftoau Ituodied tona per day «r omml 
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Fehnaiy, 



of Itanl 917 Doafev of tha 



tn a'l »Pticl" in tl;e 1>i-..tmi1«t 
r»vi«w" of Um " Naval Vrj 



Hiiplref 



M«inr>. D. Arrurrus A Co, 

Gitimjuact — My uttcntioo Km Wii cu'.lvJ 
numbn of ;o«r macuiM, parpoitiiig tu iw » " 
Ooofes of tM UnilM BtatMl" 

I ibonld l«t H poM annoUoad. were it uot th«( tlio rharMtaref •tUld 
piirtv wm imimtlv asmiUi I, «nJ tlie iKiodbllity lliat tlii- poxitlga JM MCMfgT 
tu- ^iii)>Ii-l,. r^'HiiLrki c-'i- 'li'-- »tal«uicut« tW'ly ma>lo ri-gaf jln of tirth • 
orotli: aii.i iinix-r-Jiri'-'L* coulil not otl.rrw'ise o'otsin. 

1 thiill tl'.iTvforo Btiswcr, lu l>ricSy iw poMiMc, tl.i- rmnrdin nri l iirirL-ijc- 
roafi »llo»itm miulf the iu<liviiliijil that wroli' tnc jiri' U- in n— 
J Um Uulh of "ihc liUton' of tbo New York l)rj Iiwlc, in » liitii Mr. 
•1i OMHWdiMlwlth that work U montioiml anJ nri.i|K>rly m' liU'i, and 
Mk that it may ba laMrtixl Id Uio Kcbnury number «f your ^.u|>i:r. 

The writer, on D*g» Mf, ia ulludiaf lo Ur. Oumt'a opiiuana and ataio- 
oMMn ruiuiivi' to the iroBtimiimilwof thodiy doek^iMlnlfwttolbaow- 
Ui^ rcmiirkA, \'u. : 

" In the niftttir of the iron tnrn'.ni: fnt.'" r pnjr* "S . I.i- mvs. " ihc iVlaiU 
huvf, lu many ronpectii, b<K)n oi uvlrui ifl f.''>t*:iltiiily ilitfi rv^it iVurn tii 



nal plan doaiffned ui IMS and tlien add«, " they lmv« be«u outietructed in 
tho ftUMriiff DOBMr" (oop]rii« tbo doaeriMbn* wUab Mlov, and wiihool 
laknowtadgnMnt, from the report modo to no bunao, ta tBI», tj Uo jf«*- 
omar, wbo planncxi tho nte). 

"Tii« method of upuninc thesM gatao wm, It la true, urnm^d by Mr. S. ; 
but how ! In th>- nnpendix will ho foam] five puffn* o( onrrffinwiienc* be- 
tween Mr. S. miJ llie coulntUir fur tho ;.-ato, ■i-i tii.i - il'jvc' uf thi- proper 
modo of opcntDK tliem. lu tl.ia cLr^'-'^•]■l!l'k-tJ^■•-■. r> iVri iii-.j i* hi. I t.) ti.L* 
opioioD and Mate me at* of a Mr. I>iion. with wliuiii Mr S 1 u.1 !»l»n oorre- 
•|i«Bdod tm tba aaUaot— oaltod «la««h«r« Horatio I>i\Mn. K- (. Thoae wlio 
liavo not tka amuaoiaa will at once pcrc«lvo the npiiruprut. nrM of tlie 
deaiMialtoa.) It aMOU tltat the opinion of tho contmvlor lor the gmit* and 
this Mr. IXlon, who waa tha inapiotor of the iruos. waa fiiTorahtc to tbo »nir- 
malioBt of Mr. S., th« engineer of the g*t«« for the limr- hcini (whirh. I>y 
3ia way, waa aromnrkaWcooincideni-oi, and it' tl i ir oj inimi '.m* rniiili'd lo 
WOlght'on any auhlPCt conooctcd with the f^ntf, it w »■* mtta r in t'i*t (••••t nf u 
■Ivaa quautily and abape of iron, in which ttiry ha(i >l<'iut all their live*, ilioii 
IB a iDintr of whieb thojr ooold have known nothini; by exiwrience, aa enin- 
■Mon ; aod jrtt it will bo ataa, in thii correapondvitce, tliai tliey dilfuml in 
opinion, ao to tbo amount aoaarf to the goTtmnonl, no kaa than |>iv<a ! And 
tbia in oaliiaatiDK Ibo oool of a work amooMlf W MM. Janr opinlooa 
on thia matter were dcariy entSllod lo irraat ooaaldonlleii. But anppo^init 
that tho wiving to the (r^'Vemnnfiit ho-J been doiiKc, or even tre'^e, tlutt 
amount, what nuuld have ij.:cn the tain t A inttlio-.l nf ( pftiiui.' the nu'.-"- 
wbidt, oy tlu: failure of a eo|,', or the jauiining of :> liS'.e. niik,'l.t, iiuJer cer- 
IllB dWiliBalaawiw, bo the mean* of raining a uliip, ■•■-li. i i. il L oUnr hand, 

««liB«f •UkMO-'' 

• a • • • . • 

"llr. Itnut, (■ a awHwkiMr kMBMbtfto biiBM]i;aa weU aa to the po- 
oHIon bo OMopica, endearon to ohow, bi tlria connection, by the teotltnony 

of thU K*ifTiire irixr.n that In-t pre<i?«<'eiJt-"r had tn-eii ^rtrihy "f n J-ctty liir- 
eeuy. in tHliin;.' fTi.rit the (jov. riitiirrit yir.) i rl:i -i I i. i Mi.'.l l'.'<tu' "f I j., 
owud».^«i(riiii;t:. T*-' tl"40»e ucqiioiiitoJ with tJio rej.] ■: -r !■ j -rii>- '-, the iiitt mj't 
will prove a vcrv happy one. 

"The*o tariiiiw >rate» wem tlie flntontboly «r/i.iij?*/ iron ftiU-t evtr wii- 
atmotod, and Uie merit of tbdr deaigo aad oooatnivtiao b aiM lo Mr. Mo- 
AIoTdo? 

Wbo, wo may a*k, upon nadinf tbo aeooont of Ibom la Mr. fllnvini 

work, wnnrii imn^ne itT' 



prnjiMrtit^ii rif thn de- 
• ill be foiinii 'in'the i>ietlon»ry; bnt Mr. Stuart, an iiKnal, 



Kouia create un iU2j{lti m lue el.u;il ^uiie luuii lu itn lu 
tli« tmuieuoe frktiuu Miiuat ibe ijiuiiiii poeta' jonniaii 
itaeir. Yoor ia icution ia tlia eahr «m anliailbb ind ] 
the pnrpoao ; and, tf oxecated with duo oooatdantioa b 



tha " fii i> ytiifo in tho appendix," alluded to id-ove, he would iHVolbmd Kr. 
DlXonV te'.riniMhv, relntlllj; to t!i<i oriyifuit paiii^ t'nr tipei.ihi; aod doalB^tbO 

aatce, fuUy v.MimiKorute.l bv the eitpcrieTK-eiJ ahle ^-^>iitmcAor, Henry B. 
Diinhaii). who ta loo wejl known in tl:l* conuiiunity to have hi.-v ehanic^.er 
queiftinned. 

Xn po«j» 106 of tho " Noval Dry Doek*," it is minted by Mr. Dimliain that 
he had Iwen abowa bgr tlie lute eniriucer of tbo dock (in IMS) the dnwinn 
for the fapatan* and irpcrinir for r.peiiiii); and nhuttirii; the Iron iralea, whi« 

hi- t"i!ly .ie».Tihi-» ; iind further n iv.irkn, in l.U letter M liiW'lf, of (Mobor, 
ti ut '-tile ln>i pljin, lUi'l tl.c uhe h.i''tri:i'_ I l-y you. f-jr uiy ivu^idenw 
t-oli. Iet\ I'V tiic late eti^itioer, ii.-* t--M>;uu.l. i- ii ^litij je eap-Iiiu with a Hbted 
Ikuti-I. wl.ieh wonld not atiMUer at nil, he«iuj'e the VLry fiM revuhiliun 
wouta create an iU2j{le in the tl.uiii quite fuliii tu its I'urtlier Uf*e, because uf 

auiuaia, and lu Um capstaji 
1 pnpor to bo naed ftir 

• pnrpoao ; and. If oxecated wlflU duo oooaldaiBtUn to its importance, wDl, 

at my contract pricen. exwt #t"iM)8 SO." 

In my letter to the Hn^aii of Yardu and Pockt, of October 1'', t;jvcTi 
In u ]«irtion <>f the •■ ll>e pmre* of tl>c appendix." in the folluwinj; : ■' It »U1 
he s. <-n Ihivl Mr. I)uvh;ini rvWT^ (<• x phm riih!ii:t;e<i to Inn. hy the lutf eiu'l- 
i,", r, Mr, M>'.\'Lp,n'-, ;i( iliei tiun )i« pu'. in In- pri>].r».al l"ir the buillin^; of 
the irate*, and which won c^tiiiuiiod to coit Iroui tlftecn to aixtcen tliouaand 
dollars, at hi« prieen, aa propoaod. 

<>n inqiiirinur of llnratio Dbnm, tha mnchinint on thia work, I learned 
that ho >fnl,' lio* yc»r, at the renncut of the cnjrinccr, drtit/n and Jrine <mi< a 
fUi for tho on<-nin(f ond xhuttine of t lie lurnirjr-iiate», Himilar to the one 
de»cril.,'<l '*,y Nfr. Dnnhain, in the ini'l i*''d letter, and whieh Mr. Dixon ci^ti- 
iniitnl nil lit 'A,' sTii t'l. ri' riiuiieJ, e\elit»ivr of an rxpc-nUiturr of 

from l'.i;r'. -i\'.- ti;'niv!,-i i ...Ihir-', ti,' lit the wurk to the niuaonry of the 
d--K.k ruakir.i; the wh-'le eiest ubont twenty thousand doilara. The plan thna 
rna'le, .Mr. |ii\<>n infonns me, waa tabeu by the late engineer, wttb other 
elni<Aiii^», loiit loll, and no eopy left, lo hi» knowled|re. Upon exatt]inin(r the 
plan left in thia otfioe, it wua wen that it wai> entirely impradieabU for the 
porpoaa intended, and therefore iia CTinmnietiou would be iiM-ltss. I atunoc 
aagi(eated Ibe plan snbniilli'il to the hurrau l»t Aniru^l. uj>d directed Mr. 
Dixou to draw out \hr whieh he hii>i ii"ri'. i>;ih lu!. umnil -kjll aii.l 

judgment, and now ,--^t; Uiatr?, iJie eu^t at A '.halL hM/\\i*: .iri.'iluil p^aJl, anJ 



" tToatini ;raip or caiaaoD fpago JO). Trio ukuaI 
oeriptioo of thia will be foiinil in the i>i 

givca no credit lo thp dcijign of hi» predcc«»aor, or if he ha« dono »o, it liaa 
aaeaped onr obaorration. ~ They were baUt in oolin accordance with tbo 
llaaa of Mr. HcAlpino, and, we believe, aro Ibo An* Taaaola of tbo bmd oiOT 
oonatrnolod of iron. 

**The dc*orij»tlon of the engine au-l pnmpii 'pa^e 4' i next 'h ninii!!* onr 
attention. 

" It ia not rn^y to tix prcel*»ely n]*Dn thv- iti li', i t-.i.Ll n.i Tit w-her. a r-.tn.tiu* 
iifon aro aj.j'iiiite.l Im prejMri! plate> for n (^'•'■•-ii ptii;. i-c, |,i;t ;t n caay lu r... 
who was H'.4 of the coiuiniaftluit. Mr. S. l.a l i.utiui.^ uhatever tu "iii> wi:Ii 
tbo/>ta<M(i>)rvf tlto pumpa and oitglno, nor with detcniumii^ Aoi« they ahould 
bo ONcHd. Tho oonlnet required their delivery oompleta on tbo flnt of 
Itmuktf, I8M, Mr. CopoUnd being charged with the dntr of tbeir aoperlii- 
tendenee ; and tbo board lo dotonntoe tbo plan ware the mm cnsinocr of tlio 
worko, W. J. McAlpino, C. W.Oopebiod (a prominent mechnnir-jJ cm.':n'.< r i, 
and Mr. I'Slio. Thejr were, iiowever, not completed at the time reqtiirc'i. t>i;t 
re^-eivi'd .nonve additJona and ehaniiea. If nnv one will puir.t out iiTiv ene uf 
these NMi^^catod by Mr. S., wo will own we (lave <h'i.i- tin' l.-xttcr iniV.vi.luai 
injuatiev. • • • Neither the tunitug-iriite*, nor the lluntinff-tratc, nor tho 
engino and jMUspa, ia^ bo tbo aUgbteat baud lu projectinir. It waa all coa- 
traoted Ibr Er ba pradeoaaaar, and built in accivrdanci! with hi* plana ; and 
for tha oorfoctneaa of thia alaMment wo hold ourwlvea reapon^ible." 

It will at once be aeon by the foregoing extract*, taken from voar maga- 
zine, that the attempt is made to d&crcdit tho atatciuentn of Mr. Dixon, 
•• whu wna the inapvotor of the lr>n g>Ai^,^' rcptvtinK tiie taking: away of 
tl;e ' .ri,;ii;al plana nifflo by hlljl tW tile upeULUi; lUld olu>uin of ll;eui, icij a]w> 
t.) ridieulo llio cluuijrea nte>Jo lu tho iiiULhincry uacd for that piirposc ; and, 
hwtly, an expiriug elfort ia made to lake from a worthy and akilfiU meeliuiiic 
tbo credit he ia entitled to /or tUtigning and Jrawinf lit oriainal plum for 
not only the taruiu|i-gal«a, bat alao tho iioating-«ate or cai-aaon, and the 
pomping-onglDOi and pUBfa Ac tin Now York On Docic, and give it to 
tMOlfior. wfaa,hoaaya,«liUiai]ltbo«ndit,in an aitlolo wiitlon in tho wiu- 
Hr of liso. ftr AMhtaiM' "SkdoiMiy of Modhinioi." 

If OMtaaMdiSrwhownlo Ibo » mltir" bad nfhmd to om or tm of 



the uiacbinery much auuerior, oud aliot^ithtr more aiinplc, and Ixittti 
aiUpted, in ovnjr partiralar, lo aecouipUab the deairod raaun. in tliia opin- 
ion, it will bo loan Mr. Dunnam (bOy eonoura.'* 



So far from the ttaterocnta of tlie' writer being correct, that "tha fiular* 
of a cog, or tho Jamming of a pebble, initfht, under certain circoroalaneax, 
be the mcuia or raining a aliip." tho enpericnce of tlw ]wt eighteen 
months hns viroveil the eutitrsry, and th<i " proiound ignorance" of the a»- 
f.er*i'jn will i>e appTe._i:ite'l, whrn it i*. ^' n- rally known that tiic tuniir-if- 
tralei are never I'tteiied nor elumd, except when tlve ilook t* ^filU>i •ri/A tt^iUr 
(•.j#W< ni faat Ou mnml Ual map (« tomi»f into or foiay oui it ; and that 
if'ihe eontinfcncy hinted at ibonld ovor ooenr, tna outaiilo tlontii^(-^te 
could bo oaed wbilo t]>a obatraetioii waa being nnored. Tlio Munc olqoo- 
lion to the jamming of a pobbto bolda goi^ if the botion roOon were 
moved by capalana, inatead of the maehinerv now need. 

I will 'aiM a few ex!ra<'ta fnnn the article that anpearisl a* on^*inal fB 
tl^r !>:( 'j-in-iry- of .Meelia-'ii'-^,*' now ooiil lo have licfu preiare'l l>y Mr. 
McAlpiue, and show how very imprft^lU it is lliat it eouhl have been writ' 
ten bv that fooitlaniaik. On jVairea lol. 2, x, aud 7 of that work. It ia alaled 
that Mr. McAlpbia iraa induced Ui arrangt j <^tf, madt -jf w m o j iM if, on 
n, m tt n h arfaitiM < jha," oad that "Maw an maJt otfMnn." 

"naTirtiO and oriMOB mm imtfiui by Mr. JftAtpin*, and eoiutratUd 
If H,l.l>Dnbim, at tho Arddinodaa Worka, New York." 

**1ho onginc and punipa iivry dMifmrd hy Mr. MeJtpi^, anrt mwlrvrlrj 
bgrHflOHO. KenibU', fit ti e Wcat Toint KoiiDdry." 

"The enifiiK-hi^UM' i« «f fine coat granite, feet loint. flu feel wi ie, anJ 
llirco atorie* hijrh. Tlie r*rt n<V r^va^w./ for the ro^iara oti.l ptimpt ia to lia 
uaed for a maphino aiiop for repair*.'* 

" It b estimated tliat tho aum of 9420,000 will bo rvquirod to ifitui thia 
work." 

In juatice fo my immediate predeconaor, I eannot lieliere that he oonld 

liflve Oy.^.r.r', i frifri't^.'i" ihi- lurivuinc quuliitinns, taken fr- rn the IHc- 
tlutl*ry »t' .'-lUiiury. Is; 1^ '-I. -i:!. : 1 , niiivl :i=.V'' kle 
aUuu.t every Ji:ir-.'i 'I-.r, iv.il mci. l-y the fijli' 
■■ N.'ival I>r\ Jtcfirt. ' and 'ije ir* oljipali> il.t' e.jjiv uf 
Mr. Dixun.'.if July, : 

|«t. Am to the turuiuir-Knte* and caioaou of the duek. Ou pages tratn SS 
to 89 both iadnalve, it la ataled tiwti **in a rci-'rl uiaile to the Borvan of 
Yarda and Doeka, the lat of OMariiar, IHV, hj lie Utc en^loeor of tbo doolc 



ii^r I vtr.jc> frpiri the 
Idler fn.m hiiiL-clf to 



■ t:iu!<r. 



<:'t au^^'catcd tbo propriety of aBhatitatiug 



I'Mr. MeAlpine^. fio at»t(« that •aoiilMat«aamido,S«pt«iBbirtti,lStf^ Willi 
y. < '. 1'arr.una, fur the d el i very of tho tfalar ttt HlM iBial f ^grtw, 0« Of bo- 

luru the :«t of .Tilly. • • • 

" My h'terilii 11 i n- ealldl to the rie.:^«»itT of providing a anh»litti1r, in tl« 
cv elU uf a faiiute to pri '. Ule t^! j . . 

" An cxaniinniiun of tie m! 
Inaibrwood. • • • 

- /'lant prtpand, aa^ Mr. McAlpiM, ftr a gatO mado vboUr «f 
wronfht-innn, except tha quoin poata." 

' ' Th>-e catca woro MOMMien) in the tprinf of 1 fUO, and oofnpleted, readr 
for aiK-^ensfui oncnttoii, tbo t"* Atmul, hvmJrtJ ami Jlfty-ont." 

Alao on pai:e »5, Ibo nilowing: "John Dunham, E-K). Iiad tho l»?r»«oal 
aii]M>riiiIei.>h'rK-o of tho OOAtraetor'a wurk, and eutitribate'.i inaiiv vaiuablo 
auirice>tiuiia r»pc<itlng the di-taila of thin roiMlructlou. Much credit ia aho 
;u.^tly doo to Iloratio Dixon, Kaq., Uic e>|>crionced meulianloal on 
w ua appointed by the engineer uf llie doiik itujiewtor of theaa gat 
dcr the directiou of thu viigiuecr, tuude tho oryinaiolaaa IbrtiUiri 
(ion, aud eub!iiV|uonlly added uukny iiuproiMMOtt of Ui 
Sd. The pumplng-eugine and pumpa. 
In a Hnoit BMdo hr uw aogiaan ' 



BMdahrUwaogiaMrto tbabiiiau,inHM,b»iMti ** 
iinlBgaaiBijat,Ibid Jin art jpiiiffiiiiiiii jftfiwi 
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eOBdeixinic vmical b«»n.«nifinp, *ilh ii cjlindor of W Inchm illamftcr itinl 
14 fcTt Icn^lb of *tri>kr. .ithI /"i^j/' Irftllljr p'lirim, cnrh of ini'IlCH lUariKlor, 
two of t<-tl feet lilt, and frr,. '( kiv f,'. ! liO, Ti'i i. l. I hiil to 'uliiiia 

toyoa on tli6 24(h of Jaiiiinry Itwt. These pUn* anil htMN-ifl^'ittiotu*. nu<l the 
wli«le subject, were refL'rr^d 'to h board, compoibcd of ( harlcM W. Copcltindi 
a irtCMn eD|{iuccr in the uaviJ tcTvUic, Win. ii. Klli*. cngiaeer tnd miiclutiMC 
of the Mm Yattl, Waahiiurton, luiil rnvHlt TUm baaid wh in inwitn 
Aom tha mil FdmaiT to tba SIM M»rd|, W$, ffliwiilin MiJ M—itiiiMr 
tiic matter. Ur. OondaBd tlranglr adro«>led • it(niM» tlltn woHclnft iit 
rifrlit f>ot in wl otbar ntpeet* eswiiiUllv '.ho mms Mtbe j lim 

mitleJ. A mvority of tlM IkmM (Ur. O.i^h'na JlMMlHaf) »l |'t."l the 
lAaa of cniriDo I lift-l provlously rpconiineDJvJ lu (he depmtmou!, i-ij l tl 
daio.? kin I of y'lim™, !>iit on!/ tir-> hi iiiUiilH r. Thu i'ii>riiii' niA puiii|MM»rc 
ttjTcrtinc 1 hv thi- .Iriiartmi iiin !»? coiilrncloil in MiikIi !»ft, hikI wito coii- 
tncted by <•. Kcmbji!, of CM Spriiig, K«v York, lu Uaf l*et, to b< oim- 
flaMd bjr l«t Januwy, HM. I wn niwbl* to iriMt p mgW W hu bnon 
msd* in this work, bc«iin«« it luu not Iwcn |ilM*d udCT nqr 4irKliOD, but 
liM born uTiperiulcndcil bv Mr. Capdaad." 

•■ <t:r'.u^: t' > the expciiilitun: of the ■pproprulion mad* in 1840 for this 
work, iiii'ir'. tho t'u.-iiii'n uul ]>utnpii were very tar advuineJ, utd to vnj 
miiny imj-jiraiit nltu rationn fri>ni, and addilium to, tiii! oriKiunl oropMlWil 
|i|iu>' ruid »|H.'cil1oationi dariii«r llidlr construction, tiii'v urrv not tomfiUtif 
nadf/tirutt, niililUt Itii JantMrf, eifklemkmnindandjl^tfotu. 

On ptse S4 it ia (tatad, tlial " to Um lagbMKQb. Sw^h, of tiie Cuid 
Spring Foandri') nmit of tlio tre-Jit It dn* lEr dia many imfirtaiU luUMmt 
and imimermtntt that mm m-t-U in tit arran^nuiU aitii miulrucHom ^tU 
puinf iivj-riujir^ (taJ pumpt, ililforin^ wry irmtci tllt I'l in Mm origladplMa 
Airui^iM'.l ^y tl'.f i^miinU^ion njtpr.inted oy lli*- J.i j'jirt-uLUt." 

T-.r ii: --^ti ''1' t^u rru'ii'.f-houHc ■in rc comir.rn in tho M»rliiij of 
19**, and cuiuplelc'l to the .'. i f.' /'f tU tmUr in Iin-cinlvr of that \c»r. 
TlM Mliar4laii« of tilt' «ut> r tjih)i: mis laid in .\pril, In.vi, and the walls of 
tha aMi •Idc (whare th^- vuKinu iiu<i pnmiui uru lociUcd) osrriod np in tiia 
•nninar of Isso ; and ila' wliuia lmiJdiiM| indasad bjr ttia lal of Aofwrti 
I9i\ ; and tba eu graolla BMrlrn tho ««■• of ihb MMttaM waoDttbitiM 
Navy Tard, Januaiy, ISM. 

^Snr%i<MK OiRDr, V. A. N*vr Taais I 
Brooklyn, July i3. int. I 
SoM — Mr. Ilor.itio lli\ou has K l u ciiipl 'j.t j 1^ u tuacbiuut and >Uauicut.i- 
man on tli!» nurk fir mv. r.il viar* piL-t. lit ',g lui ttcuUent mi'iluuiic, and 
lus dosigned and drawn out a iwnnWr of luucbinAn, fur Uie Oie of this work, 
in a vary skilful loanniT. 

Among tiifoc arc our iii:mi>iiizcr.ffinc, iO inches diameter, 12 feet stroke ; 
poMi'., V. i'lL'hi-. i'.ifiii: fo irut Ktroke ; the rtuf-iM: jr'-r. nati'it ajiJ Cai*- 
"1.1- .ii'.Iv i i-i-- ir. Aiiv ri--. , aud vojinus oth^r looser tnachiiK;*. 
Mr. i-'Uuii IK iiv._i.K'.|] V iii,j^njMus; and ti)oii*rlt itriuiilo to v\p;;un bi« idcsa 
in W'jrdit, will i'r..'jii^.'l tlmm on p.ipcr, and cxccul.- thvoi in a vcrj- satiafoctory 
majuicr. 

I leam ftom hiin tbat you diMK a foreman, and I lisre no doubl iial yav 
wU, If joa miliar Uai^ be an u di i,iuaMd as I hava baen. 

BespccUuUy yoar abadient sarvaaL 

]lMan.llaiiiak*TiNnia,FliDadalpUa. 

Tt win Iw rvi.lc'it, from the firr'^nlnif oflftil f^'Mfinfu'* of Mr. Me Alpine*, 
tnncth.-r witii hU letter 1o Mr. Divon, tTiiit, «• httV tL r. uoir<,o.l, he i-onl.| not 
have been the author of tin; arUele in .\p[iiet#U9' Liktioiiary, cn-lilcU to bim 
by Ibe writer uf tho artiele in your mainuine, as ho must bavc been |ier£tc(iy 
amura of the condition of tlu-- work when lie left it, and the iDcorTvetJiess of 
Iba iMamasta io lalimoea to the ooropletion of tho iini<ortaot Ktrurturcs 
ftMihl UMi i J i It !• • mlalakao (Kandsbip Ibr this fsotlaman wlUcb in- 
AMMlkainlivtoalltaiftrblm witat bo eonid not hare daiined (br him- 
Md aMfafar dU Ml do. 

HmIB( llMlllinm tiia injtKt'.i..: '."Ir to Mr. |t:.v .n. m..! til,. r.i'roL'tlU'Hii 
of tha Blatcmants in relation to hint in tuv uork, I nuv h - rti.itti l i.Muuke 
a further addition to thin notic*. already too far cjnen.li^il ii in in.itt. n« ]>er- 
toi.nl ;o mym-If. 

When I commenecl this history, it was witb a desire to show to our own 
aeimtjyinan, and to stbaia in IbtWfn Isnda, In a pcmugMOt ttm, aaoa of 
tha trinoiphs of Ameriosn cnEinaonn^. Hy object was a national one, and 

the flr«t qnotathm ma le in thj-i "re%ioa''^ pTow.? ilnil thii* pTiri.c.:*v In .'n 
ol'taiuetl. It v»jia ol^ri r.iv it tt't.tii n to i \. ri-..i ^t. :i: euiL- in t't^-'ik' to rnv 
wjveral prudiK-.-.j"or< on t[io Ni « York It.-j Ii.>ck tiio eredil due tu ihein lor 
their iniparttnl shar*: in tUii* i^iiit »tr«eturc, uiiil c^iieciaJly tu tbe oDu whom 
I immediately iiuc.:xeded. If a foreign editor, ba<.tUy reading tho wuric, im- 
bibes the iinpcesaiun that I plsnncd tlie doelc, tiie gates, snf ins, Ao., and 
boUttliam alL aartainly I should not be held re^MMtitbla fiir Ma onor, ba- 
eansa my worii dUliiuUf Hatt; end lUt in Ut matt prominfiU fortloiu, the 
Dstnt'* of Uie savaral superinteii Ittij emrlneen*, the diiTen of tTn. ir e>isri?p. 

nil. I .if the VarioOSakilful opi-ral;..r--, an I K'-vi-iJ ..irr.-i t. li o.'lu;l -)u.iv-.8 
of ;h.' avt'illl work done, atnl iio;..iiiit . l' in .l.e v el|,iri.liiil i;n . jt.i. WXat 
I stale in r>-toreri L-e to thvi n ork .1 iie in;di_r iii v ovtu ehir^r, a* iri-il bA that of 
mv j rioie.'e^'^'ir... i- a ni..ttLr .ittjcul rceor l. uiiJ eantoKt he .linjiroveMi. 

refute the >>'dteriietil on ll<a eubjuct uf "aulbDnhip," tliat tliu lao- 
gascc of tiie history is takon fton '■Apftalona' IMctioDary of Mechan- 
lot," it i< otiiv nee>-s^ry to refer to tho jmlhoe of the volume, where it is 
reruarkeil that " eare I ns Wen taken to refer euiuitiuicly to the ofbeial rveorda 
of the Navv l>ep<irtinent, and the r*-pi.'rt** of the eni;ii.e* iu ehurve ol* tiiu 
peroral doeiu dnriri:,* iiieir c<in-'nirt:on, f .r valimbl.j Hnd reliahlu luforuia- 
tion and il will be "e< ri ntvt only ilsa: til- ri j- 
jKirticalar ctrtUit i* jj-iven to their re*poe'ti'. r mil:, . r- 



' i>eell Ufetl, hut tliat 
Wi.ciMiVer, tllertlo.'e. 



nont ibatnres of thaw doeta, « 

ontion, n.ir f ..r«everuJ years tnei 

piiTt of t!;c viil inie. 



reaitar. 



Tlie tmproprlcty of nUtoments farther mads ta that work I bara already 

shown, us Isr as is imprf^rtant at thi.^ lime. 

The eharjfe that mv tleM-rjjo.iori <it' tJie lUI.mev^ aiel See;ion-iI I>n.' pi-»ek* 
tiithli.4hcd in " Weale'tt Qtiarterlr Taj^.r*" *'ovcr Uirwi veajn 'a^ro" ijt 
wan in IsiS) la totally untrue, for tlie docka thrTcin dcaeribexl liave all bunn 
dt*v/ntd,ftit under emfront, and tviU Hinee the puiilicutiou uf lix New York 
City Doeka wia mada ia Waala'a (apan. Tba ba^ and nilway and hy- 

■* — " — J — • ■ — ' Ml amwf pnm- 

tt tha lima of Wtala'a pnUK 
Oaaapy a large apace of the i>c(«i:d 

With rs-t'iir l t i the time and msnnerof niy appolnttncnt to tho ehsrjfe of 
the .S"< w York doek, tlie writ, r i", n.« ii«i;nl, »inpnlarly incrror in •tatinir tl lU 
Mr. Mi'-Mpine ren;ovu^l, njid uiv*e!t aj noiivteAl, by Trcsident Fillrnore, 
I VI UH y.W-vd in cliargo of Uie work tLe 1st of Oetobar, IMV, Mas montlis ba 
fore the lamei,tod dattkaf Oaik Tlffilllt, 

Kaw York, JaButiy U, UM. 



ai l M M B. BTUABT, 



I.At>T F .^ i I't-i ^.s. Mo'fir'". R, Hoc & Co. Ihive lately construciad 
a prcru H it'i cigtil cylmderH, designed for iho Philadelphia Ledger. 
It li:ii I'l. n [I'll it] ijporati^n cxpcrimcDtally.aod made beiwe<>n 31,000 
and 'Jd,000 inipreasions per hour. This is no faster than eiglit-cylin. 
dor prosM^i already In operation litvc bean reix>ato<lly driven, hn! 
ibeio are tmriooa minor improremepla in tiua pnaa, irtiicb will macJi 



lihC lam(ua«e of my hUtory in found to tv,;ricide wiilj that of Applelons' JJle- 
tUmnr. it is bevause both ylogethrr with an article In tha " Trioane" of Joly 
t,lW)ara taken fn>ni tlie aaiuc ^uurer (he ditbreoce cooslstinic io iba 
tiat, that what I alaim to bava «o|>ied, tba UdioBary puUbhad at origlaal. 



Cinnt,-i.AB H,vw PsAME. — It waa annouticetl a few week* ajtu tint 
■n inganiona mechanic., Mr. George, of Nashua, N. 11., had inrcntod 
t ma china fey wiUk t eireuUr saw waa run wiUioiu an arbor, and in 
Mch nnuBtfu to cat « bowl newly dw iridilt of Iteanw. Tbe 
uoraeenaM natmlljr exehed modi empriee; tatdM fcDoaring ftton 
tho Soihtut Ttbgraph explaiiui how the armgeanai 
acarcely dcainUe, may yot bo posaible and pracdeiMe : 

We havn seen the machine operate, and can tell the editor how it 
{■dune. llii< oilier inquiry is already answered. Tho saw which we 
tew operate is a foot in iHametcr, and cuts a board ten inches wide, 
and we will try to uHl bow the X}anf[ Is done. 'Die ntw n pkcod 
l»i>rizoiiwl1y and njion two oppn..iiP f iiifM lies ti[.'hlly held lM?t»oon 
IW'.i im:i M l.rrN, or jsij^loy^, I'-. 1 !:''! v^itli leailio; ; liieii an iin:; pliilf 
|o».iOH aiTOlis the cc'titro upon liif upper aide of the raw, in «hifh a 
pivot, attached Io tho upper >iiic, runs. This krrp-- (lie 'aw !i''',iiii y 
m its place, while the uikdcr side of the taw presents a clear surtucc 
from lite pulleys upon one edft la Ihon 19011 Ihn atlMr. IbliOB ia 
applied to tbcxe pulleyia, and ihnee on the 0|ipNtto ililee of dw mw 
moving in oppnsite direetioi," ; tli.^ law is moved round rapidly, htU 
in place, aa before statix!. y Jn pivot revtdving in Iho plate acroea 
tho fcnire. This plate i>i liruujjhi to nn fd;^.' npim eitlwr i-ido, so that, 
:n wi'.vin^' a b'm'J, j( sprinjjs .so us to |hu»-s ovit iL The he^— fur tJie 
in ieliiiio i< rle-,ionod for sawing lofjs — is placed up<in the carrincje. 
« liii li f.wiU i-.-r I;, and as it nrogTe»ws the board pa5»<."i over ilic pls'.o, 
W'lirn it km cut through, the board ia removed, llic log raised by a 
convenient operation, so an to cut another boar^ the motMn reversed, 
and the carriaj^ socsbark again, cultiDg a boanl aa it gDe«,aod ao 00, 
until the ley ia all aaweil up. Ttie great advantage of the plan ia the 
aMIity lo nw lar^ logs—a saw four feet in diameter aawing a boenl 
nearly its own width. Tho power being applied (o llie ontor edge of 
the nw, it is obvious tlmt the kruer llto saw, the ((realer die power, 
beinp incrrased in the isfiine ratio lliat it is decreased in Oie old method. 
It may win if llif pulleys which impart motion to the saw might 
be made to slip H]K)n it, when any ubilaele i* placrd against it. But 
we saw it denionMratod a^a.n a:ot again, that while tliu pulloya mO, 
the saw runs, and when on ub'^tiiclo of suHicient force was ap|>lied to 
atop Om tnr, it etopped the pullevs and let n thraonncb belt afafi a|wa 
tha ahidt, the antr holding ilic pnlleye Bwt The naacUne b ta liq^ 
nhNH eae^ tad yet etatple in tie prindpiee. 

ArxiLiAur Sckew Navv. — Tk- Hrii;"li l'm!e,l S.nir^ dazttse 
is iscvere U|>on Uio lA)r«is of the Aiiuunilly •silli reir-nrii to the expe- 
diency of their course ui litlinj; enuiiu"" and si rt int.j the pre-.. rt 
ship<< of the lino, instead of olTerinj.' preiniunm for tiie la'^l inodeLs 
and cor.slrtieloi;^' -hips Udter adapted for propelling. It conleiuls 
that the "Duke of Wclllngtoo," "Royni Georffc," and other cum- 
broun ships which are lieing flttodt a< t,'re.il expentie, with englnea of 
only tttm 400 to 600 horae-powcr, will ba olmoat uaeleui SaUing 
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•Upt «r war Mng camUared a* i ii t h|iM il < i i l aila, wdtiaUa Mif aa 
amfciilBM, at,aa to tha aaaa of tha «PainayhiBlB|i*'«Biipii8aant 
anddneat Mw U. a«p «f no g««%iw« Ijiag'MiiiMiir b 
aaad and oyatora at NarfUk, nlnad an^ aa a li&rooB ftr Ratal 

p9u1i««, the question i» atitnply Uibt: Shall the ancient and well, 
tried " wooden walla" be abandoned, and now acrew atcatD'jra bnitl, 
or shall the Bt«m» merely be alter. il, makintr a kind ni iiybriJ murine, 
combining, possibly, all the faults uf 1>i I ih i la<iM». Thu l'ucC4, MiJt- 
fSrotn tills opinion of the fJa/itt.>, M«m lo fivorthe allerationis aerenil 
large ships, among which niiiy be iiicluii>'<I th? " A(|famemnuti," of 130 
guna, haring been fitted wi:h cn^niic^ :ui(l ]ir'>pelloni with tolerable 
success. The opinion aeems to obtain witU tome, that unleaa a ship 
hare the most powerfal engines, capable of driving her wiili great 
apaad, aad nqQiring a BMoatain of coal to anfficc for a few daya' 
ataawilug, aha ia aaaaaaaiDy ualcas lumber, which is far from bcijig 
tha aaaa> Blaam propulaion, only aoffieteat when required to give 
ttOm tOWC tft fix knots in a calm, hi by no menus despiasblc, and in 
nuuif caaaa ba the nMaoa «f dcaiding the &ta «f a battle. The 
English AAsinltir aaaat^ howawr, ta hava oiaida bobm apleodidly 
Awkwaid Ate bf tfaaa dactaitagi aam^; wUoh OMjjr ba nakooad tha 
"Bflval iUbart," vow binUkg at tha WaolWkh dadcyaid. deatpiad 
fiir aaaUtaf faaia1,hiidafaaa4ylM1aa»hrger than aay w aial em 
baDtlbrlhaBaimliwiy. Aflac a^ na awiwly adopting W J Mnaii H ii g 
■avarai plans, tbs latest la to lauah fha ahtpk tafca har ta tha aaat 
deck, and lM«then her 8» faal, t* naka iwiia Ibr aiagMwa «f 1000 
hanftfamr. She win than haaaneapadi^af 4000 (ana. 

Ar.nuL Naviuatmi. — Mr. RnfMi I'nrt.'r annonneen tlinl In"' " now 
believe* tiiat hi.* siroport may be put in full operation in two or three 
weeks of mild, calm, ami plt-juntil w.-nihcr." He has discovered 
■«mMi^ 10 shake hia confidence in the bucccsb of the experiment 
Tte vacfaine is one hoDdied and sixty feet long, lo be propelled by 
steem-engitMa, and capaUa of canying six persona, and tmnA foKy 
mites an boar. W* d» laaim ftoai a card in liie WAMagum |iapaia 

that be pnipoaea to oomlnNtaiiMhar. lobe 700 feat looi^ to cany 100 
pefsMUi,aad to timvel ninety nUaa an haw. Ha aayar^TlM large 
muftut U eatiaiatod to ooil 9Ufi»9, hi MOO ahmatt fivtdettam 
each. And ha ntiaualljr aadaiatoa that af that tptid, the arofKirtvin 
■aha tha trip to either OdUhndacr to Europe and back once a weak; 
sod that if lAO paasemei* afaalt pay t^OO per peieage each way, Iha 
proeaeda would be $MflO0 per week, which wrald to twenty dellani 
per week on each $6 sham. Thoagfa Mr. Ftttar does aot really 
expect that the shares will produce such eoormous nU9 of prufitM, he 
doef expect Uwt the percentage of profits will far exceed that of any 
other enterprise ever p nqjec t ad. 

The AociDEirr at AxDovr.K,IT9 Cai-se. — Our rt adcri ;irt doubtleas 
well aware of the |>eneral facts of the accident at Aadurer, resulting in 
tin inatont dc^itii or the ton of the President aleeb Thaaita anpiam 
to haTO hroki.il utiia the centre, throwinj; tlia car off the tnSi and 
down an enbankment. The Lowell Courier stales that mAchinials 
who were present think ti.e detivt moHt have been plainly in i^^ht for 
many diiys! nie axlt. \hnv inthea in dl.'.itu-l<T ; tiir tliickni-wa of 
an iiicli ftinl n i)u.->rltr in tlif tt nln' was '...ruki'n :ii t/ic tinu- nf the 
lu'ciiiiMit, bnt thr rclliuiii lrr, <'otu|irii-i:ii; r.iiR'li Ifif gn-^Wt pwrUon of 
till! iron, h.iH the nppi-;ir:iiif i. <if Ikh j^i^' boun cricking .■trouitd deeper 
and deeper tor Mint! time, m liua while iit any position the upper 
atdea of tha ftncture came together and the bottom ipraad apart, thua 
atrdning the central portion until it gave way. 



M. Petoi's MovKMSKTii. — Wc know nothing of the akill of thia 
entiuiMaatie maMa^ htt hto late aaaariaMMa aetaa to ita attaaded 
wUk 1 eoatiBaal tnUn of bvinleia aetadenis. TbaktaalaBnnaion,at 

New Orleans on ChriaUnaa Day, in a machine of enormous size, and 
accompanied by tlireo friends, resulted in attaining an elevation of 
about 18,(M)0 fivt, (If over thne niHea, "the balloon obeying the will 
of the pilft, " until " by KouiL' diTiinjfement of the valves, too mueh 

Pas ewnpoil," and the party \\\m\i2 :i prwipitaff dffsfpiit into Ijikp 
COfj^nc, and wire rp'^.-uid l..y tni-nri? <jf ;i (.t>.;inib(iat. Tl.i' ma^jili- 
eent^ aJioon, with its cork car and extensive wings, waa much 



Tn Banmawm Emctiiiox. — ^Tlio enginca in the iiliip ~lfiha 
aai" dMar fioH Iht one ia our pbte principally in the fttet, that tha 
mppty qrHndera are raised above the working cylinders suiBciently 
to allow the heau to play between them. The beam connects to the 
nader tide of the supply pixlona by links ; the four cylinders are in 
line with the keel, forward and aft of (he shaft, the ro^ from the two 
c-itinecting to fne ci utriu crunk .w ri^ht angles to each other, 
&u that one ia at hah" slrolvf \\hi:\t tin- ntlicr is mh ti'n- iic:ul poinL 
The succcs-f:]! Iriu'. Irlp wv hopr<i lo ri'cr,rd in tlii« tiumbiT l.a^ not 
yel trannplrni, nwijit; tu iiujx-rfvTti./in in ilif niLii-hiucry, iier ituOCvaa 
h.-j-< li<'<Mi •mnonnrcil eHtaiili-ihcii in ihf d:iily papers, without any 
grounds further Uian excelliog the sleam-cuginc in tlie ratio of about 
6to4. Tteoara soediitinDlaniBdafbroliheroilariaMigfaiea. 



New Ijxr of 8Tr.AMEB» fbom Frahce. — The Into foreign news 
gives the outline of arrangement for a line of the largoitiWed steam- 
ers, to run from Krench to Amerkan ports. The emperor's desigaa 
are, doubtless, similar to those of Louis Phillippe, who constructed 0 
namlier ostensibly for a similar pupoaetlmt ended by nttjicidoglhain 
to hie navy. The new Company ia to ha hound to construct tUl^- 
aigh* (i ) «rf the laffaat aiied ataaaiani, capable of eaiTyhM| anamifc 
■MDtandSOOOtoeB. Thohcad^wrlcnh to IwatCaMnMWgkhat 
n Una ia aitowed bm Goaea ar Uaben, bnaddnf off to HjowlDaa. 



We Invito attoDtionto tbo qucricn in iiti* nnmbcr, and will publMi '.n^u t r^ 
in our next. Tlin rir«t, which nppcjim nlitiost ridjculou>Ijr aiitiplc, puant* at 
Uic \ try fountUtiuu of the gr^t dissgrceraent IwtwMn tb* Colkfie and the 
Vorksliop Hicnm, aa applied to mschsnira] qnentknu. "Machinist," 
wlMOa "aolM on ttia EricsMu" Mrs alene worth a year* a ^uWrip(io«, is the 
mm» wfee, In the last vohime, aeswred thg chidkmgv qnattous on ranlilF- 
Bglil Ibrccs and th« Static rrcoon; EnjiiD*. We bare >t^«^ivcd from Ucn. 
Btaart a rcpjj- to tJie " Bet i««r uf the Xs\al Dry Docks ;'" flrom J. K. ¥., a 
voliiablo anielo on ArchJ!«''tiir5l Fi^L'in f r'nj-: fr™ ^V. i; , nn " JjccaTntion 
and Etnbanfanent an>t a ■. Fir!i '> < r hi tik-* j.n l ■.•.!:rr l.-r.ijr.. fri.oi vanoa* 
xoitrtTK, t)i« ccnaidcrstion of wklcti most be il«rvrT<Mi to tii« next number. 

H. V. B., of Pa.— It wiUiMdUMkltowto ohlthi the talbmatiea fteia 
any Bouroe now avaibUe. 

F. IL ef Oair-TlMn la Mttha Isist hdiaallgii , paUMy, or any wwli. 
nwaerdMeehy, aad Ihewerk ts p i< m sa rtm stsadHy. TbeMoakhaai^ 

ctiixtj rJi)(htly, KclliiiK now for 14.1. The <mly rliiiin cvrr tnji<lc to sapirioAy 
over the London Fair, waa in tlio vi/vlKfSt of lb« artklcB tu bu rzhiUiad> 

K- M., of I'enn.— Tb* HocB of the Kcindc«rw«!r> i r>' i. t, ni.ii th» OOTiBM- 
tlona of Nu. 2, iron. Don't know lh« kiuil of ir>'n. 

O, v., of Hsinc — ^Tho len^h and speed of any wltetA ithauid, b«aldrs the 
tMHNl con*id«rstion», be influcnerd by the clirnpnru of tha wiitor. When 
vaiar ia pUelyt a cheap «l>eU with niton buckalit otay work with the uaui 

Manj^ofthe saw-raUls on the Psnobsoot AT* aitt nana mstsOd of water than 

ou ihc Kennebec; in bci, water iiower on that rtvercoatii nntliinr, aad tllC 
cx).ctiKe of a Urit* nlow wheel slid f^cring ml^bl nilu them. Send ns aO the 
pfsrtlrTs^'.p^, and we will give voq the luunl and inowt iiy>prov*?4 pr^pwtions. 

S. H , li' N. Y.— Mr. NaMii>U;'a iin|>rovcmeubi in !• r.-u.j.- were ilJ .i.^.r»Ii.l in 
vol. I, paeco ViA to Tlicy were <lr«( duhI* public, w* lliink, bofore the 
Itrituh A»ocUtion, in 1<!.VI, and were higUyappHWed Igrthtt bedy, botWO 
are not awan of tlMir lesull to practies. 

0.&,«ril.Braaawi«k.--nM dlsMlidav power of tha giiiria Jatea hia 
beea madt evwealad, pmknltify witt nfard i» ibe power* ef etittia 

■pedes in tliia respect. The oatrich ha», certainty, littla dlMriuiitutinn to 
it* dirt, bnt ItH poweis of d%ci»lon are quit* limiteil, and it lit a popalar 

mi.t.iSif thn'. tiMolvca the pchblea, which it «w»llown. The African 
> ^'.i .t )i, Ml tho A II I'i'^LU MitMum in Ihh city, can dlaaoivo oh«atnut-»beU«, 
and till* ia atiooi tii<i extent of bia pvw«n>. Tb« finest o«trich ia the Zvologi- 
ciil UardvUH, at Lomluu, diixl in iMnaequcucc of niiatchinK the tup tVom an 
ambnUa and swaUowlng it rteasc Icc us have ths lesoJte of yonr expeil- 

J. P., PuHL^'We kaee not at hand tha dtnMOrioaa of the Mnoetaa^ 

holicrs, but you will find a ftiU deacription (with ploto) of tJiot atyie of bQilen 
on p«f« 170 of oor loat voluow, under the title of laiub's Uaiine Boiler. 
We know uothinf; of the dreumataaose indnolqg Hm adoptioo of tbsse boi- 
«rs by the rcnlnaulor sod Oriaalal Ctalpiqy. lir> iMthIt, Wa tUol^ tta 
Frsoidrat of Ibat Company, 
a g. K, Pi«aB.,-Tfl«iB shstt HMiva attitohMb 
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STTAM TiOO 

Itrimi^ir:.!^ lathe CW.'irjj 

m i;. r. iM 



Bv tbc kindnes!) of chier engineer Daniel B. Martin. U. 8. .Miivy, I 
have oblnini-d oupii>a of tlie sttsaoi \og» of the Arctic for (liv liiiio ti« 
was chief nijfini'cr of Iwr. . . . 1 1 in bsliirvpi) that the datii and 
rroullH hrr« pr>-M-nli-4] arc an nwir i.n- irnti .!>■ il if |>iiT<-4ilik- to ap- 
proxiinntts aiid (iv«n muvli nourrr than in r^-ijui?e<i I'ur any pnuslkal 
purposes. le i» pMMbU> that thr diraenHjon.i uf tlie hull my IWl Im 
accurate to an Inrh, but I bi-li«%'e them to be correct. 

Hru..- ^•njrtli oji <I, 1: , ..... 2M fcct. 

I^'IiimIi b*iirifii prr)-! ii4iralnni, .... SSO " 

t>rptli ttt'low main ilork, , , ♦ , •4'* 

IfeptU bcti>w #pur deck., ^-i 

Burden. *>*I7H tons, 



or THE STBAMSHIP "ARCTIC, 

I I S. Mail Steaiif r, Iwiirtm Ntic York and Li}ierp»oL* 

i;-:inM.-ir;, • iiif.f f. s : . i ■jekii, v. t. MAVT, 

l«iV(tl>«'«*«hboil«r, ..... 
llNMlllior*Hlillbni»idMI|er, . . 
" " after "... 



U<Mi <intl uf snlcr uu IcutluK port, 

..rtn ,;i4(»t port, . 

Avcnw U.ill -i l 'In. '. .... 

Imni4'r>f>l oiiixUinj. wetniii at !'.< foot droA, 
P to p lac yuK'ni ut IV t'n-t -traO. 

" 17 fiN t 4 iiwlic* draft, . 

" ii«rio«hoi°dran«tl»iM(diaft, . 



le «r entrance at loiul tine, . 



IT ftotlindiw draft. 



« ckaraacc at loud line, 
u u . . . ' 



Itiint'-iiinK liiM (Ibrwtrd. B Ibat It 



Hit (vtl S )n<he«, 
17 " * " 
1» " 

ttrjiuirv fiMt. 
S'U turw. 

SO* " 
MO 



1«M 



Tlu' hull is lir:u'(>d by iron bars '15 frft lnng,,nn.l il im tn s li\ | inch 
in hection. placed 4 feel from centre to c«nlre. The ikam run in both 



diraetiini% Mid cmw at M Hoglawf 400; alMch 

Emumbi — Two nldc-levcr cond«n»ing engine*. 

I>iaiii«(«r uf cytijidera, 

Stroll* af BMbm, 
> dbiwcgniiil 



nniiit«l btth 




8i inciiw, 

M Am. 



Pauulk Whkkl!!— Of I 
liuiiiit'tcr from outakb to oMalite of ] 
Impk of pHldle, 

WraUf ... ......a 

iBnawwoa of tower vdgi nf paddl* at It lhat draft, 

NiimbcT of p^MI> - u on* wiiad, .... 
" '■ " waur in MM whi-pl. 

Arc* of Cwro |*;Lj:tUt*, .... . , 
ArM of oil iinmurocd |Mutdlu ifurhice, ... 
t^>poniuu <if the ania uf two iimldlea 10 tt 1b|f- 

meraed amidkhip aeotion of null, ... 
tnfoMinn utAe tarn at all lamanidpiiddh MUflm 

to ar«tt of tuunfiMd luldiUp aMtion of hnll, 



S4 ftel a in<:hc«, 
11 •• ( " 

• u a » 

s« 

1" 

41-20H »q. fret. 
412-<i(» 

to it-m. 

I-OMtoV«S. 

Boit.i:>!s. — Four iron boiler«, wiili virlh.J tul>e«. The wati r ii 
coutiiinL'd within, and th« lire ta ap^tlied uilliuut, lltv lubcB^ The 
b«ilvr4 arc placed in pairs, bnrk to bai'k, with nnc «tnokr chimney in 
eoutBioiL iUch pair baa ita owit Sre-ronm. The foruard atid after 
M» «like^ empt in biCMitli aid number of tube*; M«b ftmnvd 

jbr Mag 14 fiiet hmA, and oonlaining 1 33-J tnbw; and awb after 
boiler being 15 feet broad, and containing 14)40 labea: mnkin^rn total 
of 56:i4 tiibea in the four boilers. These tulwn are of Iron, and two 
inclicK in eileni.-i1 <1i.itnHer ; are five ftvt Innt'. nuri ■JttlS ut* foUT 
feet Kiik inrhe* l<>ri>,' IltHtnncu in clear l»'u<v'n tiil»^ leogtkwiqw 
tbc buil«r, 0'U44 inch ; crwwway* Ike buiWra, 1591 inch. 

• n«a «• JtaMi aT tfet rtaaMa I 

Vai.llL-7 



if nioam aiilaMiaf . 

Aruu nDicaliiJir nurf;R<v iu fiiruact'ii uf tM iMVaM Milen, 



Tvtal Ixatio); enrfiu.'e In tl 
Area of gnlv «urfii«; in t 



SO furiB 

14 

1.1 •> 

IS " S " 

M(A >q. A. 
7i28 " 
SW " 
MS <• 
ISM « 

tm 

fiaa •• 

S77 " 
IM*4 

MT'tM" 



tabM 
iDlwbaaM 

■moke connections " 
raraarv* of two aftnr boUan, 

llltlCH 

lube boxcii •* 
. I Tinecliuita ** 

I. ' jr 1 • iil'^m, . a a 
if." nvard buUcra, . 

Mt.T 

T<)<*l ori'tt of jmte unrfiiiv il; tiK lour lioUcrs, . 
Aaimgate cmaanaof Uie tuwo* banrata tit« tufam in tlis 

tmlbrwani hoUMs, 

" " after lv,acT., •l-ttO" 
Total atrrr^'^^tf area of the >|>acc« IkIwcco il-.. • 

in tlir iM,,r •„„l.-i>. 1M«H« 
Agi^n^ti!A, v:i^>.^h ujk^ Ujnoalh tlui lianitiug plate at W-L 4>i 

bailatlnlba furwaril boilem, h'4'<ii»^" 

" " " ttfti-r Uiil»rB| w iMO" 

Total" " " fonrbuilara, JT4-«W" 

CNaa MM of (b« mako «bin)im-, n44» ** 

Ilelfhl of the Kronb* chimney ahorc (lie rnla, . TA Ibat. 

t'opai'ilv »»f .r^ii» r'»'>r!Mi'. f^r f <nr I . i t, r^, , . , iiU^ii^ cllhiv (\, 
W\>ji,'Ul" -..■II K.il,.: r..|,l.in...| iii ) I. .:l.:.r., I.;. . :i|.;illolil>I>, Ji9i,ill«0 j:hiuIicI». 

Pa>>r<>KTlo:..<. l.i j,Tali- Mirlj«v, . '. . . M-Hi! Iu 1 -(••<> 

tiriilc ^urliw.•e to a^f^rt-t'uit crua!* iui!u uf ipae*-"* bulwct'ii lutn-n, f* o'SS *• 
" " " belipiilhthchaliKiliKpluli', S'S.'* " 

to crwA area of piuoke cliiniiitiy, . . 71-j '• 

Summary iif Ihi- Steam I^^. From .Yew Yark lu lAifrptHJ. 
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_ _ j" aboira the vovagn 

ftvn New Yoik to Liverpool to 1m on SB mfmgv twenty-fonr tioan 

and Inelvc tninalCB shorter tlinn the nvcm^i^c of the voyages from 
Liverpool to New York. The IitiijUi hI' iIh- rnulp or distance run 
can bo laki-n to h- the ^^^mv in liotfi diriM-iittrm, the mvans by ob^erva- 
Itoii <liff«!riti}» ImiuIihh miles, or loM than hjilf of oiw per ifiit. 

iif ihi' li-wT di^l.uui' ; but the voy:ipe Crom Ni-w V'nrk to Uvitj I 

ri-ijciiri-il ml un average 7738 ien* revolulioii* of thi- wliffi^ thiir. lln- 
aviTufff vnyage from Liverpool to New York. In the lallor fas*, 
therefore, the hlip of the wlioclx »"»« 2"99 per cent, more than in the 
forioer; the slip in tbo latter caae brinj; per cvnl,, iimi in the 

Craar COM ITtn ptr MBt- Tlw WDanaiirtjon of e«al alM la lean in 
tha vovagM ftom N«w Yoik to Liverpool by m aTcmge of 31' 
ton; Wit ihei consumption of coal per boor it grwttar by 2^ 
powida. 

Th« difference in the pcrfnrmnncc of the vcrael for the eiiBterly and 
westerly paxaaj^s, is protuihly <'«u»ed bv the (rrcnter prevalem-e of 
' The <ii«|jiti<'e from the hftlti'ry, Ni-w ^ 4irk, If) l.ivor- 
r and ffri'at i-ircie, i^t M'I'.i (.'inLTiipLicil niile< ; tiy 
ojfraphic^l miles. The mean, tlu-retore, of SUSU 
Ilk, ahcrwm Teiy excellent nsvigaiinn. 

New York to Liverpool 
WM ftm Uvwpool to 
NewYoft^lheWflMientordBnwelMBWMiiqMnillra^ 

Erapnratinn hu Ihf Ptrminflrania A nlhraeUt^Tttt eUt-olT lued in 
tlie Aretie watt Slillnmn Si Allen'ii: it naa a^uatoUe, and frequently 

clmnffi-d within short limit*, a.* i ir\ imiilanceK of weather, nn.-ility of 
fbcl, Sic, rev|iiire<!: the objeet bvn'ij I" r'ln with a u ij'- ih-fUl" .-ir,d 
maximum boi|.?r pre»«ure. The i«ver«;;c pi>Lnl of i iiKiiiL' nirwii" tniir 
fet'l four iticlie" from (he eomtiU'iH'emctit nl' ilir sir .ki , .ui i t'n' >l>';wii 
KpKf vumpriwil belwecn the cut-ulT valvtx and iJt«toi<» of the two 
eirlindan at one end, ht, aa neorwl bwo boon aUe to obtain it, 1ft 
enbie Uti, whieh I believe ia euet Tfalt tnald nuke the balk of 
aloaai nied ii) both enginoa per atmha 451*608 cubic feet. The 
nnmbor of doable atrokea of piiton par minute waa U-403, mnking 
the bulk nf ateam uaed per ninnto 18009-03 eiibir fret. To thio 
muitt be added the Iom by bJovinf; tiff in xufficient c)iiatitilie« t<i m.iiiv- 
taiii the f«"ii-waler in the hoiler-, nl Ij' the natiinil coni'iMitrnlion. 
From the data ^ven iti Ki'i;:i:iuli ■• cvii. :iiiieht'<. thi.i Ioh?< '.v .ul l.e 
aa foUowB— ttie temperatui'.' 'it tliu i. f .iL^r l-ji ii; lu.iic- sni- 'i ..i 



we»lerly wind 

pool, i'V ^I.Trllt 

Metx^lur, 'MH-i 
nilea, ntude by 
do/.— The 



IIO* lUi,, and the average ttntm prtMota In (Iw boUon Wnv 

paunda_pcr square ineh above atmosphere, or 80*8 poitnda lotarpres- 
■ure. The total heat of uteam of this preaaare ia 1I68'S4° Fali,,of 
which 110° were fumixhed by the feed, leaving 1IJ48'34° to be fur- 
nixheil by the fuel lo the three partM of the water evaporated. The 

temperaturK of »te,irn of 3o-3 [ n.U h. i ij/ -JSJ J F . and the ten- 

Before <>!' ilie fe.'.l ii'^ F. i -.li'ij-k'— 1 lu j US'V'F.to 

Leampplied by Uik fuel to the luur purla blown out; and 

1048 34 X 3=3ltfDa 
14S'WX4= ft«8'M 



and 3713 ^3" eqaaU total heat 



unpplied by fuel, of whieh 5fi8 Sl)^ in 1.') 3 J )ht cent . and ia lout by 
hlmnnf! uul, leaving 84 <>S J>er eent. of tin- furl u;ili/i.-d in ev.i|Mjra. 
lion, and if 8rto per eent. evaporated 13iiiMJ it^ roliic fn l prr 'mur, 
100 percent would ev.ipor.nte l.^3'>J-37 cubie f.-. l. Tli.' rii...ii ul ?i 
large nnmber ol indicator diocnima give* the initial ^ \ iui it-r pre»«ur« 
two pttnia km Ihnn Ifco boitor Mawnwi, iMfcing it ds i ponndt par 
wj quia twit ni tha idiflwrfw8to vtiitam^ thi* preunieandtho 



whUkilia 



bM9SBtol 



I536JS7 



»33 



wMehi tdtfav the weight of dutillcd water at C2( powida ; 
feet, beeoBi ea 1030-2135 pound* of atean evaporated par 0 

618I3'73 pounda per hour by H\'*n\ pound* of coal, which is 7*689 
prnimif i4 sleam evaporateil i--r 'i ri.r- frum tea-valtr nf one and tltrt^ 
fnftrfhx thr nafurat rfinr^ntrtjfii/ri, hjj otir fMiuntl of Penu^t^hania aftJhra- 
ri:, . irilh :r 'iijfTalUTe iif fmi-xrnUr 110^ F. 

E[itj>iiTiii\iin Ay (A* Wrkh <W. — l'roreeiiiii(; in the same manner 
with the Welch nuil, with the same point of puttiiijj olT, and the name 
difference of two poundi between the initial e blinder und boiler pres, 
am> and naUM the iwcessarT aHamtiena for the different total and 
aamlbla haataortbe alitf' -' 



lightly dillknat aleam prra^are, tlkere reaalta en 
tunem t i nH «f 7*653 ^uwb vf tttam ^ iWwr /ram aaa ataHtr of em* 
«m Ikrte^aurtks the natural eonttntntiwn, bg em fomd <f ffdUl eaill» 

wilk lemjifraturt i-f fffd-milrr 110' f. 

The result* from the Anthr,'U'ite and W'ckfa coala agreeing no vcfy 

( lo*rlv. it mny b<' miii luded the two fuel* are of iM|iial value aa 
penLTiitorR uf atenni, .ihTJiracnt we ahould iiU<> he eotiilod l<> ex- 
!ri til ',h._;r i'h. -.I;, r Mii^j,' chemical countitUlioDji, which COBl- 




aBMalfiMB%nkH 



pare aa follows — ProfesDor Walter K. J'>hiisnn beina; the authority 
for the Anthracite, and the BritiHh Comnii.'wion of lie la Beclie aii<l 
PbyAdr fer lb* Waleb ceala from the northern part of Waleo : 



eiaMeavean, 
Teloltta awttaii 



i*o?inii!* -jf »ti-»im *-Mip-inite4 by I lb. 
of ooul. niidcr »iin)lnr cireuiufian- 
ce», witii name Uiilrr*, en^iover, 
Ac, beiof tJw moan rc*Blt« from 
a coMbiMtliMi «r H« tOBK er Aa- 
thnidia and 8TS5 Unw at Welch 
mait. T-.ni'-S 




V"yape« caitwar<lly and the *\\ voyajeii wcKtwanlly, being thonvailifa 
of 3U*0 hours and minutes steaming', in i i> follow*, \it..: 

Speed «f tha vMail per bouilufrcutrrapbicai miie-i offiosz} feet. n ciM *- 

" " " ftUitut« miles uf iiWO liict, 

Rcvulutions of the wheels per "wMll^^t . • . . l4-i>it8 
Slipof tbeocntreoriircwuraflftlwpiiddlia, . . i»-SSpero«at 

Oblique action of the padilles n*M 

Stwm pressure in bwlers per sqaare Inch above atOMapherai llUpamdli 



Initial tiesio prcMiire in c,vllnd«n> |>er i>q. io. 

I'l-iiil of .-i.-r^iiiL' olT IV '-M ^lltl^lll■!u■l•tl.l lit of stroke, 
M™n i-tr.ctii..' ti7.»-iiri' J, r -(isur. 'o li ofpislons, 
llor»«ii poncr iicvrln|w,l l»y the in^inis, 



1M8 * 
4lhat4ia. 

IS I 



UoDsnmplion of coal per Iwar, 7!ii<) |Mnndik 



Ooasomptioa of ooal per M boai*. in torn of tt40 lbs., 
CoDiumplton of oimI p«r sq. ft. of grsts sarfac* per hour, 



it.5'4S loni. 
13'&7I p'ods. 



7- (158 



Prrfarmanee. — Tlu: mean {lertbrretance of the Arctic for the aix 



tndkator Diagram, — The accompanying Indicator diagram i« «v 
lect«'d from n liirp* number, tn ^ll^lw the average p<'rfomi»nce of the 
engine*, (tetlintr of the v.ilve". &c. It was token from the lop of the 

nl.irhoiird cvlnidiT. Ilie eiiiHur-* miikln;.' H', doiihU' i,tfoke-i of |ii.>ton 
lioriniiniU' Stom i>re>.»i.r'' in ti"ii. r- ,iI.om' .^1ll.M^]■lJl■h . 1^' pMUiiiln 
per square inch. Tcuipcraturu of liut-wdl 1 1 3" Fah. Tbrot'Ue wide. 
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BKiBuva^ ahuenoinb. 



atlilliig'B Alr«i^B«. 

T'ii t'l'IInu III;.' I'll! itniTiiiiin nii'l .i's.'Ms-.inn i-i prv ^'Tili?!! because it 

i»0!<l, liir ■.'.liirli iiMx-ri !'. Ilih lifiiT tll.'l IJir (it mSnVof ibe 

younpcr .ti.i1 iimri' iu rif m.r rc:.iit'r>.. ;\:m1 Shi'Ii .-illinvnl '.rj 
«?i»«'«I>l> Ilir' lii.'l:liir\ lit' Mllii rs, Mr. K >IhtI Slirlilil,-, u 1Vi -l.vli'ri:.n 
cltTu'Vi-UUi ill Si-iitl;iii.:l. ;in<i an ii(iL;1iLir ir, nu'fli;»:ii'.\:i ni.;ti-'r^, niinii' 
an crij{i!H- lli.' -uliji i r .if a |jale(it tl»ie<i <Jct. 1, IHiO, alik'h was tir- 
ncrihctl tH'tuf" ;lit' lii-titntioii of Civil Kn|;;int>[<rs in tB4G, by hia 
bfottwr, Jtihn Htirlin<;. Wc pmwnt Ihe dr»cri[>tion by Mr. f^., iiiid the 
JImiimIoii wliicK vDAued, a!i it .i|i]ii>:ir<!d in (he EiigliiUi mrclinnicil 
masraiine* »t ihe tiiuf. It will bir wen tJuil llic EricrtMJti fiiffinc i^ 
but a itli^it luivaiMio mi tliv rii|;int' nf i^tirlilii,', Ihv |iriiK'i|nl r<'ulurv« 
llMPg MbsUmially tho auD* in «aiib: tilirlin^ nwd th<> »anw air, as 
mil u the mimv hvat, over nd OT«f, while Ericiwon tnkc^ frr«b nir 
tntj •tniwk By the laMw imi^caieiit, eald «ir » obtained for ibe 
pmnp willmit UlciDf tronWt to eo«l tte air of tbe mlnuHt fiir thai 
paipow, but it iBvolwM (be neeewHjr «f continually comiiriwiing * 
JkcA 4|iuBtily, a Iee» wbkbeen be bail imperfccily cumpemated Tar 
bf aUewinc tlia air lo est espanaivaljr. Wbether tiie (ida or Imb ia 
gieatar fai tUa arrnnKirment haa not y»t hetn aatUbetorily abown, 
ailbar !■ Ibeory or pr.u-tiei-. 

[I-V:.T.| ll... I--.i,Ji:^ Mnli.mi.a' M.m:.- nn, 

Th,. |iriii> :pli- 11 pi ill « hi. h iht' moveincnl " . tli.« iiir-cii;:i;ii' lii-jjcnd, ia 
the w«iUkiMi» ri uiie in |iiu-uiiuitiiM, tJiU sir has ilD bulk ur prcMttro 

itirrciixtd when it'iti-inperi^unianiaiidiaDddladaiihadirtMiitataiB- 

peruturi^ l^i lower<^ 

Two atrttiif alr-tipbtveiicb an aefnceted vilh die enieatte aada 
«f a cylinder, ni «hich a fiiiitmi woika in the hbubI nuuiaer. AbcMt 

foar-nAhfl of itic iiitorior Bpac« in lhiiB« vcMielH is occnpitd by Iwo 
aimibtr air-tiglit vcMrla or plunders, whii-b arc 8Uii|N.'ndcd to llie oupo. 
Mio t'Xlri'iuitliw of II U'niu, and <»ip4>ble of being iltrrn.ili ly ini.v.'.l up 
and down to tlio extent of the muuiiiing fit\li iU tin- muiiun uf 
thew Interior vesiwis, whirh are filli'H ivtth non-rnrnlurtin^' i»uli.iiaiii'i'.<, 
the air to be operaf-.'.i ii|'iuj ^4 iii.ivfil tVnui uiu* ^'ud l.i' tlie ♦■xtt'rior 
vvsiicla to tlie other, and ait one end ii kept at a high temperature, and 
tb>! other a» culd a» \<o»m[j\v, when (he air Ms brooKht to the hot end, 
it Imcouics hvatol sod Ivut itx |>rv»»uro incrcAti-d, and wlivn it ia 
brcMlght to (lie coU aod, it* heat and |>reH»ure arc. diminUhni. Now, 
aettae inlcriar vaaiela necanarily move in oppoaite directions, it foU 
teWK Ibat the pre«sare of the incloiied air in the one vessel in in- 
ertaaid, while thai of the other is dtiniui^hed. A differeniMS of prc»- 
anre in lhu» pTotliRi.! iipf»n tlw opfKwiM* Rlrli-i nf the piitfin, which ia 
l)ii rcliy iiKuii- |.> irii.M- ruitii :li.- ika- cnil i.f ili.- I'vlimli-r t.i )ln; other, 
.■mil liv LMn;iini;>lly rfWTt.ir_' lli.' nuili'sii .it' liir Tii>|:.riHirJ iKnitPn or 
IiliriL,'-'ns ilio ^'ri'.'iU-r [irrHsiii.. i-t rlir.i'.vn ii}>on .-^ diffcri-nt 

side, ;aiid a reciprocating motion ot the piston i<t kept up. I'he pi<iton 
isi eonnecied mtti • ijMvbael ia aar af (be naaal Midaa, and IIm 
p] untpra, by wlKMe HMtbo Iba dr fa Muted and eooled, are moved in 
the name manner, and nearly at the saiuc relative tluie wiih t!iL< vx'.vf» 
of a stcam-<^nglne. 
, Thill deju-ription will be sufficient to ahow how motion and power 
are produced, and it i>ionly neressnry to add, that the power ia greatly 
increoaed and made nrnrs p('»>rn>mical by usini; Fonipwti.it hijriilr rum- 



air, imt snidiully dediaa* till it bceooNia neeily aa l«>wae the eildwt 
port ef toe air-veoaeL Now, ai^ every bndy by eouiaet will give oat 
IieM to eoetbat la eelderthan iiM.'ll',tlie air^wben It anteratbe noirow 

im.t«age«, mast gi\M «<>t n {wtrtiun of il» heat, even to (tie hottest part 
of tlieM posisqiges,""'^ ini.M loMlliiue in i(» prof,'rc«* to give out more 
!U)d more, aa the teni|>er .tur. ■ f ihv |Mu>i<a^ei< isdiininixhcd, lill at laat 
.'■hen it is rendy lo eiM.-ii}n ii/.u lin» cold part of the vewicl, iheru is 
only u small portion of the iiunt lo be extracted, in order to brint; It 
to the lowest teuiperaturc Tc<|uircd. By far Ihe greater |uirC nf the 
lie.tt, thi-rcfore, huH been left behind, in iho metal wtiicb forma the 
puaaagea, aiid whieh is mi v'mirived and aitanfod, aa to relajn liiat 
Iieat unlit it is again requimd fur heating the air. It aiust be evUeat 
nlm, from thi^ miiniier in which the heat ha.t been dislribtilMl. or spread 
out, over tlK> w hole lenj^th of those pam<age!i. that it iitcupaMv uf beiliff 
npiin empltiyod in he:iiiii|r niid exitnnding the air: for when the cold 
air !-« u^iti made to eiiier th< |i...''<i^va for the purpose of beiiig 
lical»><i, it iminctiiatcly coim-K intn i i.i i ji t widi niiittrr that ii hotter 
liian itaelf, and conM'queiilK l i l:ii>'< to ji i|iiiri' li.'ui c. i-ii iil ito linst 
ettlnuM»!, and .ia it i» HUi-cesaivety npptied lo t>urfiu»'(i of a grcuter 
tettpeialiuih itoeHiaaaa w ivewm nore and inoie bmt, ao thet when 
It aomea at last t» (be bot and of (be vvHel, it rrqniHis but a aieaU 
addition tu itK tciiipcruture to it the elaitlicltv which b neceaaary 
to more the piston. Thii*, inittead of beinj; obliged to supply, at 
every atroke of the engine, aa niucK hnt m would be suflieient to 
raise the air from itB lowest to ita hi^lu'^t iciuperatare, it ia luvcaasry 
to furnish only an much as will beat it the aaaie aumbcr efd^greeak 
by whicli tlic liotuuii iwri uf the air Tianal awatida tbe botlcat gait ef 
Uic intermediate )KM(ing<^. 

Thi« arran^mcnt or contrivance for tJic Itcatiiig and cooling of air 
and otiier duida, which may b« termed tbe cvouuuiival itrucisaii, forma 
the fuundaiionor all tbe anoeaaa which baa baBealtidaeu in prodndaf 
power, wilh » auall eipendliim of foeL 

This principle was dcviM-d and acted upon by Mr. R. SllrilMr 
■u-arly thirty ycara ago, but until the present time it'cuukl not be ■ni 
to have been beiieficiiilly applii-il t.i tin.- |iriiiluelion of power. The 
several meaiu by which the |>rii.i ipli- l^ at ia»t rviidenid effective, 
cnnikt. d tpflr. in the emploviii' i.i ol various wrnn:* for keeping tlie 
|ii>tvii.i i.ili uir ti^'lil. i.iiil r'.uililii:;.' the preaaure of the air to be riilHcd, 
lo such an extent as lo bring the engine into a small cuinpaHH, and in 
the introduction of uti cfTccllvo refrtgeratinff appatataa for extniciiiig 
Ihe waste heat aiid bruising tlie air t& a lower leatpeatvie than could 
etbcrwiee ba«e been attained. 

The griMlcat diffieoltv which waa eneoenlercd, eonaiated in the 
proper applicBtioa of the heal to the nutnide of the nir-vewlx. When 
applied directly by radiatioa from the lire to the splierical Itottoni of 
the vesaeN, it necfiwcirily hfiifril mne par! lai< much and anolher part 
too iitth-, ini i ilii: oi. rlii Mli H |i. Tl "^n iMl oiiiy liable to npid oxida- 
tion, !>iil In i'.H cviiiHi-iiiii ijii nilM r jiurls Wiry ntniiiied unci rnwked. 
Tin- l.i^at ii* Ihi^v ;tp|.lii-(i (■.■li.dlk' Ia rni-uiiH ut" tin- l:i.I-:.ir sv l.ii li [i.i^^i.'a 

through the furnace ; and it ih found tJi.il, instead of reouirins more 



» kept up. i lie piston Uirough the lurnace ; and it ih Inund tJi.il, instead of reouirins more 
naaal auidaa, and the fitsl to heap up lh> bwt, b* tins mthed it is aaeoaqiibdiad w|(h a 
id eooled, are moved In oontMmUe leea ouoitty. ii ie found also that when tbe Haee Ifar 



prt'S^fMi air, which ii ;ii lir»t iiiirii iucc<l, nnd is !illi'.'«:v7ilv iiiuiiilain.-ii, 
by the continual iiciiun of an air-pump. It may here be uii^titiudcU 
also, that the pump iit employed in filling a separate magazine with 



cowpremcd air, from which Uie engine can be at onc« charged to tbe 
wofbiai p geeaifc 
If airthe heat, howovor, wbleh la neeeatary lo nbe tbe air to tbe 

required temperature, were to hv lliniwii away or lost every time lliiil 
the air is cooled, the power iirodiiccd by ilx evpanxion and contraction 
would be muc!: mnrr e».\]'ien--i'. t- that; t?iat whi<'!i i« piiwfl l>v "li, tru" 
of steam. In ordtr, tiiiTiifnr,', tu uii.lirhliLiKl li(i\v llu'wurk iit':i ^nod 
ateam-en^w hjn been done, witli .-ilinut iin./-tl]i7il <>t' ;lio t'i;i 1 cin- 
aunii-d by it, it it necessary to poii-.i .ml ll i.- tjir'.lK'ii by «|ii:':i 
greater purl u( the heat is preserved, aiiU >» uaeii fcp«»Uctiiy, in ex]>und> 
Slff th« air, before it i« ftnall^ WMled or lost. 

For thl-i purpose, when it la necessary to cool tbe air, after it Ina 
been brought to ila greatest heat, it is not at onco brought into 
contact Willi the coldest purl of tho vessels. This Would indeed 
effectually cool it, but tlio heat whe4i thux extracted would be entirely 
loaU because it couUl never ugaiii be taken up by a body warmer than 
il^cir. Instead of this, Uiercfore, the air i» inadi> tn ^mtn frnin the hot 
tu i.'ii cold end nf the air-veowl through a mnliiiiid ' uf narrow pas- 
sages, wbette temperatere is at iimt nearly as grent aa that of ttia hot 



> quBlity. 

distribating the heat over the KUrTnce are |>roper)y constructed, the 
uir-vcHsels are very er|ually heated, nnd neither show a hurtful ten* 
dency to oxidation, nor to thai une<)uul expansion by which the air- 
voaseU might bo destroyed. 

Tt'p t'irtit enffine of this kind which, aAer various modilicationa, 
\v..» I rli ii nily . nrsstniolcd and heated, had a cylinder of li inches in 
liiamcter, with a length of nfroke uf 3 fret, nnd mode 40 strokes or 
revolntione in a minute. This engine moved all the machinery at 
the Onndee Foundry Company's worka fur eight or ten muntlw, aiid 
waa BMvlonaljr aacertained to' be capeble of laiaief 7iMli|000 Um, 000 
fbol Ina atiniilo. Finding thin powcrto be too eiMiii for their woeb% 
(he Dundee Foundry Company erected their preaettt eo^e. With a 
cyliiiiler of 16 inehc» In diunietcr, a stroke of 4 ftet,and makh^f tt 
sitrokes in a i:niinti'. Tiiis i'!i::]:ii- ;[ii.i iiu^v'hf^fn in contintial o^iera- 
tiini I'l.f .ijiMar.ii iil'tU'; Mars, aii.i lia.^ mil utily (ivri'urin.jil tip. «uik 
uf tl.i' fuuijili y ill the ihuhI >jili>-rarl..ry n.atini.T. I'lit li;.'- ln-i ri t.-.itid 
(by n I'r.fli.in hr:ikr un a llnrd tri'.v.jrj lo ihi' i.'\ti iil of lit'iinr ru 'irly 
l,6oU,0U0 lbs. It WAS found dillicull lo keep litis loiui stcodliy applied 

tot any length of tine, owing to llie etnp becoming heated ; but tho 
engine ha* been worked for a whole day with a neeaured bardea of 

1,250,004) lbs., beiiides driv ing three extensive Unoe of abalUag MO 
feet in length ; and this work it performed with an «ipendUara of 
lOOO lbs. ol Scotch Chew co.ils, including Ihe quantity necessaiy 10 
raise the beat in tive morning, nnd to mainisin it during the two 
honrn for meaU. wh^n tin' work was u-imII', ^;i.; |m-iI TIi- eoaU 
used in this enf^ wi^n- .-t inl'rrii.r ijii>j^i\. nmj at ..ii. -t'i'.irtii l.':-,a 
rapaWa of producing beat than ordinary English coals. Taking this 
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STIRLING'S AIR-ENGINE. 



into uccouni, Mid deducting l&O lb*., tJie qaantity which was awer- 
tuned to hontmrnvj tn nWaff tlw li«it S» the ■Mming, Imvm • 
■ji(icmof«i00lba.liil9 Mwa. Bat Ktlb has jrat m«ii done 



in iiii|mvin^ the fiiraaeM,lke princlpsl attention hnrinK hitherto bf«n 
deveted to aacertain tkt ImmI net hod vf hi-atiiii; the uir-vem^U, witii. 

ont resfarrt to tlif! eoonomy of fuel. ThU ii -ult, altli( ;i:;li not so 
favouble ai iiiijiht be expt«tf>d, i* given to i-how tl.i' ivirly i iipal ilito 'i 
of th<! eni{iiM>. ThU Pin^inp r<"fiuirr« only iiIhh;!! ;i l'uoIc inch ot' nil ii^ 
Isei-p the jH^lon uti'l ni'l ]ri nnii r lor luo .Ijh"., ■ind.is conscqtu'in-c 'if 
thin, the frietiun of tliu rrhiMrr *rui |>l>iu>ii (Iceidtsdly tens tliaii it iit 
in a ateMn^ciiML In filu tmnner the valtraa ef tlw air^ amp and 
aalkljr-valvce Mng ftee from moiNtnre, do not alww an; tendenejr to 
Mt out of order. The leAther collare alt« arc very durable, ihiil of 
tw pi2iloit-rod usonllr laatnig about three tnonthit, nnd the others six 
or nine moDtbs ; ami' upon lite wiiole, the working of tiia nacUne, 
lM*ide« the Mivinf; of fuel, l» altogether mofO tCOAOinica} asd Icat 
lroiil!li •inrur than iluit of a Hteapt-eitgine. 

Ii hxi lit'f II iilreudy mated, ihut the air i.n n oi k.'J :it .1 iuiih nri"<>are, 
w>tuetiuiea iiaang at its maximum to 16 alcii.wphrri.**, mia it may 
periuipn be thought by thoae who liavc attended to the many iiecidrnls 
that arv |N:rpelUAlly (iccurrij>K frum ths use of hlgb-prewure ftttsam- 
Mwlnaii tbat tlie eBplajmant of tlia air<«im;laa moat ba dannmua. 
AKNla conndeiaiion of tiie aal^eet, liowevar, will ba amfltuKM to 
qaiet ali anali appreheiiiuonii, and to ahoiv itot tlww ia laia iialuHly 
to eipiiMian tlmn in sleam-enginett of almost mf deaBfi|itioli. 

Ill the caw of a steam-boiler, it ia well known that a small addition 
of teinpt-niture i^ivca a vast addition to the oliuilic force of itx eon- 
tents, aitd cnnti-fjuf-ftily when th« wifety-valvp f^ili to m t, if ih>- ayipli. 
cation of lii-;it Ik' i L';itiiiiii''i tor;ii'-rv s'/mrt li'ii.', I.'ic vtit>Ti.;il |i.-i'>snrc 
id incnta!<e<l 10 an unineiuic amount. bfKtaless vlmn uti eXfiloMon 
latiea place in a stcam'boiler, there ij not only a gtfal quantity of 
ateun already foniii<d, whirh expands and spr«!a(lsd«s»triKliun around, 
bala iaife portion of th« water, when the praMwa ia raatarcd, iiiaa 



■p in tiM tmn of ateain. and ^Teatly extend* (ba d«ifaalallen. 

In the air-<'n^ine, on the contrary, it ia next to an imponMbltity to 
produce an explonion. The furnace mu«t lie iio oonatructed for the 
safety of thi .'ir-veiwfis, th.H ri.'i,'i ' .,t clciri;,''' in ll.i ir temperature can 
be suddenly liraiii^'lii mniir., it rt':;'iii. ;i ^.To it addition to the 

lemiierotun- «t tin- .nr i,, n-iki :i!iy conHdi-rable addition to it* prcw 
nore. On the nih, i h.iiiil, ili ' rorcin!* in of nir by the «lr-punip in a 
\e.y *iow proceoh, uiid an it in )d»ays adiuKied so an to aui^ly im> 
(Mm air t baa ia aaffieiaBt to keep up the oeahed prcaamrai wHeoatcr 
■ littk addltfm is made to that preuruiv, it imtcaaea tiie vnavoidBUe 
laakaga to aneb a dei^ree, that liic furtlier srcuninlaliou of air ineWl> 
ably raaaea. And while on tliew accounts it 'n not possible to incrcaso 
the presfiire of the air to tl»e extent of one-fourth, the vesnuU are 

firuved to the extent of double tlie nuixiinuni nrrnHUrr, nnd are ealcu- 
aJed to reiiii*! I'lrt c or four llm(»^ at murh. .Nay, i-rr-n if ^tifh a thing 
as an explt>H"ii wi rf to t.iU' I'l.ici . it could not be .Kt.'uili' l with tJie 
diiiLHlrons eonsequerwfit wIikIi atU'itd the biir»lint; "t a ^t,■;ll1-^«li!<■r, 
since the air, ihon^h allowed to expand to the utno'^r. unuld not 
BUiuunt tu Biora lliun 'M or Sit timu* thu bulk uf the cylinder ; indeed, 
in the early ax«eiiMcM% awrii tanoanoiia eaplaaionB 
~ iwitmaicd. 



Deoidi-s iiluiort all extdoaiona of ittenm-engiiu'* take _ 
the machine i-t at rexl, while tho ah--<rnKine, by the very aiet ef 1 
jiin^, httH its nsi^xininm iiiimedtiitely reduced to the mvtm prossnre. 
which is ati- rwu-'i- t i.rilu'r dimini.ilied by Ie»ka(p', and il cimi 'il be 
njfsin btHU|.r|,i uji inlij..., 1?y the nIow operation of tlte iiir-puiop, or 
iIh' i<rlilirr;it[' -wi ii\ 1I1'' vnj.Nneer in letting in more air iWnB Ilia 
miiga/.iiie, in which he ix always guided by nn indicator. 

ItOMy be auppoaedtthat tho(i|;h the nir-enginn Ium worked well whrn 
placed nndertiie inMpe<>tion of experienced eni^oeors, it will be liable to 
(el eal «f ender, or to bccone altogetlMr onmanagealite, when coa>> 
oriUed to the care of an ordinary llreoinn. Bnt alihonsh. for the 
inventoi'a tati^fiiclion, a skiinit oiechanic woai kept In attenoanco for 
a oomiderable number of m□nlh^ in order that evi'ry powiMe con- 
tinpency iT.r;;h1 i"- otisi n-'-'f nnt! prnvidpd f -r, the ensrini- is now 
•"■niiniitc'l 111 til.- ;-)i!irL'-' of itiv ^,ll:n' !'• rvnii \\l,ii ii~c,l to kcvp lln' 
«teiim-4-hgiiic, ro.il il \- I'liKii'l III I'l- i i|u;iil_v "irnii'o ;ihi| oii-yi;; r,n 
munii){enient. aftJ .-nn- ;iiiil -.d'.iilv in it- (iii'T.iiimi. 

AAer the statement 01 ihcH.- iuels nnd explanations it i** not sur- 
friidnf that aangnina hopea ahmld ba entertaimed of Uie alr«ngine*a 
conioi; «|ieedily into geoeml 'aae aa a movini; powvr. It has alnwdy 
llCCn xuccenNful to i»ucli an extent a» to niVord a powerful inducement 
to tlH" use of it, wherever fuel ii a matter of werious conMderiition. 
Kveii where the price of coaU i-i liiweot, the navin;,' ih.Tt wouUI be 
acrompli!<hed by coiiverliiiji a iiteam.en|,'lne into iin air-enj^nc, would 
afioiti a hit return for the expeaae of convernjon— OMch laore proftl- 



able tbon must it be, whan a moving power io required for a new 
aelafallsbnMnti bnt where the price of ooala reaehea, a« il deaa b 
niany part* of tlie wofid, to ilOa. per ton or upward*, U woold aaeu 

to l>e » m^ti' T of unquestionable propriety to make use of a pow«r 
that r.iii tie in;tiatained at about one-third of th« prewnt expeiKM*. 

It woul I by needless, in its preiwot sialf, to speculate on the 
]'rob.<li!r ri--i.li!i of the introduction ti( tlni. i-n;.'i:ii- Iit iii;vnii'j pui- 
l)n,, v 'I'liiTi- i-vf-rf ton of fuel IhsS i-i i-. nnt only a direct 

f'uin to tli>' i-Mi'iit III it- in.itki't jirii i'. bi.t in limo i n rt^s an indirect 
gain i.H etiected of at icaat twice aa much more, iiutu the incrvaited 
apanwiaimlatieB wlddi U altowafar tha caniaaa ef merehandlae. Nay, 
when tile traliie oftime fa ao well tindenlda3 aa at prewnt, or when 
theiapM conimunicalion of intclligeiiee is a matter of such importaneei 
atuvly no xli^^ht objection ought to prevent the employment of any 
mean^ by which a iJiip may be enabled to hold on her course willioat 
interruption, for twice or thrice the length of time she now does. 

Many other impruvemento in thi' cofistrticlinn of the eojfini- finve 
sujfKentcd tliem«elve« during' ii-> t'T'^ijrf.?., but which the s. riim^ 
expenne of iilleralions has alone hitherto ^^rcvented the author Irnm 
pultinj; to the tent — such an the introduction of valves, for n li< uni,' 
tliv Working partx of the engine from tlie pnwaura durinir the time 
the eianh b Faasing the centre*, &e. ; tel tiie hope af ina perfent 
aaeeew ef the •asinc, and particularly to ita aiecaaaM appliaSiett'to 
the propelling of afaips, is principally founded on tlw ml Ifeat lilO 
|M>weni of the economical procesa. which theoretieally afpaar to ba 
infinite, are not yet priictically nearly exhausted. 

It wan iK-reeivcd fn>m the U'jjrln'ninif, that in order to render the 
heatin? ai>d i»ooling of ilie air eomplelo and ecnnorr.k'n!. it wo-ild hp 
necessary tu make the p.a<<Mi^8 througli wiu K il iv < iiriw-v, il iVniii 
the one end of the air-vensels to the other, tm luirrow an ftusoable. 
This is rendered neccsaiir^ by the very defective conducting power of 
air, and the consequent difliculty of heating and roolit^ it. But on 
the oiber handa the eoninictiufl of th« paaaagea, ia wl£di the a^ ia 
and cooled, greatly iiKreaam the force which fa naoeaaary to 



, greatly in 

psa it tKraagb thcni, ao llMt. if they wm oude ezliciMly 1 
the whale power of die en|^ Bight do coaenned bi tranoianfng tbe 
air. 

Elementary experimonti iSMild nut In trus-.i'.^, imr iJiil tli,'-.' i-si»t 
any throrctical calcul;cliiin> li> (it'limiirii' the imiiiiiiuui wwlh nnd 
l<oi^''.li t<i which the jw^ij.'".— inii.'ln 1>i.- n'dm i-ii iviih advantage, and 
tin- proceedings have hitherto been by slow and ciiutiouti «tep» towards 
■ piactieal determination of thie problrm. t'Ueh engine that has yet 
been eaaatmcted, haa been improved by the eontmciion of ita paa- 
sogV!) alter a filBl tlfal, and there has been a d»-ided iinprovement, 
both in poWM* and economy, by these means. 

There is no reiison to believe that the maximum of effect, from the 
contraction and xliorteiiing of the paswij^s, has yet been allalned ; 
(mil it may hi» csjH'^toi!, tlmt Ific iii'^l cnii-tno fhn! n'tiv !:-i' ror-«lrn,'tcil, 
■vsill il,' i-i'iiihirfiil'ly Liii)iri n I'll in Ifii'ti jiarl ii iiliir^. .\ iimsnlrr.ilil': 
ill! ri':i''f. I'lilii ni [io\\ I I- .ii:ii i.^'u£toiiiy, nnis lir i.^itii ipi.trii foro; a noin- 
|i,'r1.'i t iiprliia- ji n ril tli,' heal to tll«"-"iil -uli^ "f ihr air-vi-..~,.!« — a 
matter in wtiicti tiie ndvancea mast be by still more slow and cautious 
atep& 

fi> short, when It ia contUerad how DMh Imm Immb atmdr aeooin. 

plinhed in what luny lie termed a fWit iriattaiid ilow onaB Bora ia 1 
evidently iHwiMhle, no doubt ran bo ontoitaineil Hwt Ibo tinmgn 
will Huon be ndnpted as a moTing power. 

'Die p:ip<'r in iliuhtraled by two dtawinga, and a working aealianal 
model of tfao angiiML 

MimUet of IhxtMwn on the Preceding Paper. 

Hr. BlirOng eahibiled the model of the engine, and explained thai 
the okjeet area to taiac the temperaiaro of the air in the air-veiaeii to 
■adi an ritent a* to obiain a differenca of tOO^ between the heated 
at^H the cooled slates. The nir when heated might be taken at CStP, 
nt.il aM' T il had passed through the capillary luumages, and the refri- 
^'i-raior, Us teinperiifiirj' vvii« lifif^. Ttic tti.n'fihic nii;,i'l)t Iwi t«'nned a 
iii!!i-reniinl eiijriiii', i>i oaU'"- Ho- ihhmt >mi" fir<>iii;ri-<i In tl.i- dWer^-nce 
of jiri'SMirc arisio;; Ii mii tli.' ar.rrn.stiM'i of iemperiilure. At tiie finrt 
li. «■ li^ prinoO'li- ;,j.(ii !in-<i -unuwliat paradoxical, because the thin 
metallic plalca lurming the capillary paasagcs, by which tlus calorie 
waa ahaorhad Aata tha air, in ito aseaatrWaea Mad togim OM the 
calorfe to dn air in Its deseenL Tbo woniing praaeore varied dmiag 
eiu'h stroke from 160 lbs. to MO lb*, per square inch. In order to 
under.ttand tiie action of the enghie, it must be remembered, that 
when the heated air came in contact with the lower end of the metaU 
lie lflmina^ forming the capillary pasanirvs, the abwrption of caloric 
oonoietRied, and went on jpadually as it advanced towaida the w«taf> 



Digitized by Google 



1853.] 



STIULINU'S Alii KNGINK. 



68 



{lipe refrigBrntor at the upper end, where a small portion of Uie heat, 
aat pevioiud}' exiracled, traa thrawn off; ami il amt ba cnidtBt Ihi^ 
in tM nv«nw nftion, whm the air htfm to dneairi, Il crnne into 

VOnkMl with the »urfiicv« of lb» kniBMtfruin whkh it n;,riiiti iihwirbLii 
Iha caloric, which had b««u left tiy the air in iu xiwoit. A frw iliv 
grees of hivit, which had bwn eonrey«d away by thi' ii:iti r ;ri ifir> 
refrigerator, ro()uircd to be supplied at eiifh strok<i,ai >1 iIji- u j^ ^i. i n 
by tnc h»';-i1w} .-lir-rpiRpl ; tfmi k^pin;? tip oriri'':'' l-'r.i|ii rutur" 
utid pr^;l<^lll^■ WIi.'h t!ir in :i l:iiiti''l I'jilr, rhr prc^-uif ^^;^3 

C«Blfflunirat<>d 10 ilic pi»t(in, (hruuffh thv ruluinn uf air, which on- 
itaMU oasnitHd the paa««g«a, and tb« air eonaei|iiaiitlv i««eb«d ttw 
i^Knaarai s teroperatare not bl^er than 180''.' Tne higher the 
[waa iM fa wider whiiih the engiw wa» worlsvd, the greater waa the 
afltel pHldvced. A tiiaiUI enjfine on this p^inl^iplL• had been worked 
to a priKMUn^ of 360 lbs. on tJiu aquare inch. Il loijjht.evi'ntuidly, be 
fuund inor« lulvanlugvouH to work nl a hii^hvr prcitiiurv, with a view 
to economy of fm t. a* tti.' friction did tiot ai>|i<'iir to incrcJisi- in pro- 
portion to tbc j'lAvir . xi lt^■^l. It was found that tln^ power derived 
from the pressure ot tiie atraoHphere (15 Ibft. per squiire inch) uaa 
barely aunieient to overcomo the friction of the en^'ine. As the 
prciwun- aujfiuenled, ao the practical effect was iticreuu'd. It mu»t 
l>c rvi»eaib«nd ako, tint iha ptaianw tma saaiained by an air fvrce- 

eump, and that eaeh aliwvaatel auppUed naeU'.up(o«c«ftain prc«»ure, 
y a aelf-actirt? valve. Any leakage was thus compen^ntj-d. 
If tht: L-oniitriin^ pipes and pasKOgeii could be made infinitely lioiall 
and short, ihf aiii'ilutf poivcr in^ifaled by theory wuiilif h-2 ^ny^■n cnt 
bf the en|,'ini'. 

In nnmviT to a iiuotii.Ti iVurn Mr. Lenve. ^Ir Slirjini,' ai'r i. ih:\l 

Je;fri-y\ |{.'^[iira"iir. }>y 1 iiiisniu[iii-.f lia">'.l 

the aame principle of the natcriiate al»M>rpltvii uud gavuig uul utcalortc 

to air tmaoaqg the capilUiry paanHgea. 

Mr. Waikar waa at a lo*» to onderatand by what action the air «na 
drimi thfOBgh Ifaa eafdllury paaMij^B : the nipidity of tbe allanala 
twatiog and «oolln; wm cqmiUy extrnonlinary. From tho atatanHRl 
in tho papar it wan evident, tiowerer, that « avDiUambln powar unt 
adrantageouiily obtained, by a Hniull expegJttton af flial» wbleh waa 
the main point of interent fur I'lc iit-1iti;tinn. 

Mr. Cultani said, it wan cvnii nt t!i:il if \v;,> pniclii.-blc to arrive 
nt the theorcticil condition ol'llio a!>^ur|iti< ii < 1 aii i a'iwic by the 
tidii Iwninic. <iurinir the upwar l hT thi.- uir ruhj ;li ■ uiun.r il 

ottl a^ain, duriii<r ihe downward jiOMaj^ Uicre would not ti« any Inns 
of haat. That, however, waa not pnalinblaf wul «• water waa n bad 
abaoilmit, bal a good condnetor of heat, the <£ilci«nee cvned eff 
hf Iba water ia ibe pipea of tJif icfri^^ 'ralor, waa necessarily the only 

Mr. Stirling explained that the uir waa mil in motion by the 
alternate lu-linn of the plungers » ittiin the air-vc«««li<. 

Witli reapect to the wniinmy of tlia sy<tt»m, it rati-it hi> pre-miaed, 
that some diBiul'. aMt^i<;.' ri-iulii-'i i'n-m tlu' ii-'i i-n-iiv r.( .ulli.^'jn; to the 
len^h and nuiub^t of 8tn>l>e<i, tixed by ihoMi parts of tliu slt^m-engine 
which were reluined. The consumption of fuel, aa compared to the 
oteaiu-eagtiw.--, which the air-cDjpiH! bad rcphuMid, waa aa 6 to 36 ; the 
ama Mneont n t a • > ^ heio( new peiftnM br dMOt 6 ewi. of acal% 
wteib had formerly ret|uird aboQl M «wt The ateaaGMnglne which 
bad bMH iwnoved was not, however, of the best conatruction, nor 
bad ilie beilar any ekiM covering. 

The avi'ML'o power required fur the works had been ascertained (o 
be e-|ual to Mti»it ~v'li.ii>:ij Hm, ndsed one foot high per minute, or 'i\ 
horwii po ^x^ r. The quantity «f Water pataed throngli the refrigmtator 
wa.i 4 cui ii 1. .1 fier ninoitk md tbn anwoiit ef Mat eemBUBieatad 
to it was 1'] ' Pi 18^. 

Mr. Gordon thought it wa<i neceamry to reject coroplelely tbe idea 
ef converting (lurta of a steam.eDgino into an air^ciuriae; itahoold 
raiber be aa object to cmittruct an ongino wbieh alieala eomnuniDale, 
by direct aeiion, all the pow«r derivbd lh»n tlie pTMMira of the eii- 
panded air. The odbeaiao to the me o^pvt* of a itoaB.cngine bad, 
ill hi» opinion, increaaed the |mel3eal dUneiiliiea in tbe eooetniollea 
nn ! wiirVin? 'if Hw mwhine. 

Mr. S.irliiif,' couUl nrii I'liiircly .nrr.rii willi Mr. Gordon'e viewa. 
It waa true, lliat u.^ In- haii l>i-tiir<- .-taii'.l, tJic power had Ixffn re>itrieled, 
by the obligalicn to u»f I'.Tlain pirU ot' tho old I'r.L'iin-; P.t iii^li.rp.!, 
ifitkadlM»cn pr.T 'tic .bli' in have iiH.'iea«ed the number of Htroke*, 
Ibeai Mte 16 or 3» >rr«k' m per minute, the power woafal bam been 
angmnted nearly in i'r.i(> >riioii, or tbe fMae power eonld have been 
ptodneed, from a machine of xniatter dilDcmnoiia. With reaped to 
*dii«st action," if Mr. Siirliii!^ comprehendm) Mr. (jordonV meaning, 
there could not be any doubt, that a steiun-engine would be a more 
ncononiieal machiiH! ihiui an air-engine, in which tbe air waa mcndy 
iotrwtoised la ali«etjMlet«te,andwaaBBffiMedtoeeea|ieafler|itodiicing 



motion. Such, however, waa itot tbe caae in the moclune under con- 
a idB i a t i on} in it, theeeenemy depended apem the laiteiatad me cf 
die eame air, alternately Rmnf out aad absorbing the «ana ealgije. 

The priiK'iixal priictic-'il ditlicaltioa of conMtrueiion :ind usaadgbtba 
coii!ii<lere<l, in a great degree, aa overcome, nllhuugh, in farther pMV 
tk'c, many iniproveroenlR would doubtlesa be iiilrodnced. 

)!r. IIonier»hani Inquired, whether any indicator diiignima had ever 
been taken, from whi<'fj the nclual power exerted by thf eiigiiw could 
be ealimated. 

Mr. Stirling replied, that aomc indicator diagraira had been taken, 
but be waa doubtful whether tli^ could be relied upon, as there waa 
neceaeorily conxiderablii fKction in the inatrumrnl, owing to the no 
CCeaity of rendering it air-tight by mean.') of a leather eup. BeeCdei^ 
the indicator waa atTected, to a certain extern, by the nodott of the 
piston, without reference to the exp!in>-io!t nt:^ coulraclion of tbetdTi 
and the amount vf tlint cffc«t could U- <'iirrcctly ascertained. 

Mr. Field, V I" , rmild not undcrstan^ii hy w !i it mran^ ihe com- 
menoenient of ila' i |j;.iii,>e of pressure wan iiMli-rni. .-.n at lir>f prii- 
erate motion in tliii xim^me, or to atop it, or revt:rae il, wlien in lu/lion. 

Mr. Stirling ixphiiiied, that motion waa first induced by changing 
the poailion uf tho plunger by hand, iu tlie same manner aa tlie valv«e 
of a aleAai.eiigiBe were moved, and by tho aetien of tbe eocentria rod 
the motion waa eentfoued ; tu atom or to raveiae the notion, the aanil 
hand-j;eer wja-i u.*cd. 

Mr. K. Stephenson mid, he undenteod the proeeK.i lo eonidatof 
healing the air in a vessel, whence it ascended to the cylinder between 
numerous thin lamina.-, by which the caloric was nbsorbe«i, to be 
figttiii given out to the dcacending air. Now it npiM-ircd tn him, that 
t:iongli tiie axceiiding procc-ts wa» natural .n,il hi. ili,' rvwr^f action 
would require a certain expenditure of pnuer, in the depression of 
the plunger. 

Mr. Stirling admitted, that a ccrlaiit amount of power wa» ti««.'ea> 
aaiif to mora ibe plnofeia eUhar way, and to ovamnne the Aieliea of 
tiwalrin the paiM|ea; bvttbatiM loaaaraiw from any dlAnnaeef 
aresMurc on the nppar and lower end* of the pivnfm, thnt preaama 
iieing always Mjnal, from the w<dI-httown prfneiple ef flvida pieadng 
eqotillr in .il! dirvctioFis. 

Mr. J, ."'tni:!! ( l)''iH}>'.'>) L'nrrdb'jrat.-d lli,' st^.'.rmenta aa to the 
<>ftii i r.i y oi Utc ciigitKs It worked very nguliirly and smoothly, and 
;i|i|K.ri [itly with acouMderublc economy of fuel, whii li '.',111 ^'ippli»d 
by a teediug apparatus, with regulating doun to the ash-pit, so llint 
no waato « fnai eaewnod by the Btiweeniiary inttoducilon of «eld 
air, <dtlier betwaM tbe bare or threagfa the fire-doer, e» wee too 
frequently the cjise when Ihe fuel waa supplied by luin^ 

Mr. Le3<lic anid, he bad given much attention to the engine from 
its firttt introduction, and be waa witiittleil of its ndvanljigeous upplica- 
bihly in many casca; the engine under consideration luid done n great 
deal of work very re^nlarlv, and with much M^^'ni'-niv i f fin l; indeed 
tbe small dimeij^iuii'^ ul' tire-grate, wliiili wai ciilv Jl inuhes by 
'22 inches, sudicud tu aliuw, that, except the fuel wax ciuvUnoly used, 
only avcrv xmall quantity could b« consumed. He directed allvntion 
to tJie differeiuial lever for ahortening or len^ieuing Uiu atroko uf 
the plnnge(%a»aiaeeer leea power waa leqiiitadi hf » aiapte bi^ 
mgummM, tbia had bean made aelCacth^, and was a very eeaaiiivo 
gOVtnet. Hi tbougfit thu> might b« iulvantageously adopted in 
atea m -eBglnea. It waa extmordiimry how very cool the cylinder was ; 
it npver bev-ame aa hot a.s Ihi- rylir.ili'r if a ■vti-mil-enrine. Ue bed 
notk'i'.l t'li.- |>:irla'Ul.>rly. Ix'''auti']; i.ad ':>i-i'i'i '"' MWtthff Iwitlld 

air would sonn injure the eyhr.di'i and tin' [Lslnn. 

SirGfrijc t aylov waa moca >,rra'.iliid with ttn^ apparr-nt lucoi'sa 
which luid attended Sir. Stirling's ellortsi he was particularly struck 
with Ibe clever arrangement of Uie lumimr, and the refrigerating tttbe% 
aa by theae imane many of tho didieultiea tie luid encountered in hie 
attempts to construct an air-engine were obviated. It was true, that 
llis Hticiition had been directed towarda a dldbrent object, that of the 
prudnclion of a Ilglit locomotive engine for travelling on lumpiko 
roiidit, for which purjiosc it luid been bis nuiin objevt to reduce, as 
mu<!h as powilile, thn welijlit of the machine, and tbe nuuitu r .jf the 

movillir pall-. 

Acting upon the prineipie of air doubling itm rohim? at a tf'uiper- 
ature of 480^, he had sought to produce mot n n hy dr:i'.v in air through 
the i^ited fuel iu the fir»'box, and employing ii« eoipanaive power at 
«boa» MO", dfaeetty tifOK n pkiton. In tbia pr a e aaa maiqr dlmfoltke 
were eKperiencedt of which the principal weio, tho doalraelldn of the 
atSde-vafve, tbe paaiBgai^ the piiiton, and tiie cylinder, by tlie heat and 
the do«L The ftete of the sUdo-valves were torn to pieces in a short 
time, and il beC4imu necessary to adopt a conical viitvc, ^siiir h, aM Mu^h 
it in Konie degree aviiided tlio great evil, was still i mi-'idi raLiy 
ebnded. It waa mceaaaiy to have aa extremsly well-tittiug piston i 
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but, in a very nhorl time, both il and the cyluniir swrc ininh injuri-d 
by the ■Mime uetioii of the he4il uimI dunl. Hr hati alli te obwde 

thit by 3j>|KMiiliiig a drum belnw the pUtoii, itiid jilliiwiii},-,^! thin liliii 
of uir :iriiuiid p«riphrry ; but even that wiui not efTL^tuul. These 
w«re only a fesv or the dilfieultics he bad to rncounler in lib cxpeii> 



mcntu. 'The principal point of ffcncraJ inlerest was, h«w«ver, tlw 
yupiltiuB 9t power obtained by Mr. Stirling from • gitM ^Wlkf 
of nitl. Sir. G. Cay Ivy had nut U-en no kueccwIUiaa lib anglM 



eontumed 6{ lb«. of cuke = 9 IIm. of coal per hura^power. 

Mr. Stirling uid, that hit uir-«ngine of il horses pnwer 
5U Iba. of coiu ptfr hour, which was about lb*, per hurwvpower per 
hour. 

Mr. Gnrrlnii -giid, that ill Mr. Slirlintj'* i'Hj.'iii.'. the iiitfiiRC heat of 
tlif In- '.il ! II I i i'iii'.' mill i.rtii.Ll cniikut wi'.li tin' piston; the ninlion 
was durivdd iruiu the expaii.siiiit of the air, cauwd by the healing of 

mitttii uA haoM HMe the dilBcaUy of kotftag in oidcr the work. 
tug puts of die MtgiM. The diflcrcncv between the two syitema 

w»>s however, mcmt appureni in the reUtit'e consumption of fuel of 
the two engines, wliicii, Ut 'mg thi- eommercbl value, ih.- (K>int 
of grvM inti rent for the public. It mu»t not b« lott i*i;;lit of, tlisii in 
adoplmi^' tiic uti- ot'.-iir as ;i )iririif iMuver, sueh di*lre'<'>ii>{f ai-i lileiil» 
as h,id frequently oi-curred recently from the ejiplu»iuii of boUera, 
would be in future entirely avoided. 

Mr. StiriinA felt all reasonable coiiAdenoe in the ultioute siweeM 
nf the tit-ytgrn, n»«M tfw ehei^ hiiherta aMde had iiwrofad iU 
■eiian, and laciMaed tbe aeMnaij of the ihel eenranad. ItBMt be 
remnked, that Sir GeoMt CS^rieTi in foUowiny an entirely different 
object, had overlooked HW (net kedin^ principle of repeatedly neiny 
the .<uime heat. Mr. Stirling was of oinniiiii, that exeept on that prin- 
ciple, the uir I'oiild not !«■ I'. iiiH.iiiiijillv u^'d a.i a innvi: g pinvir ; bin 
hupei of ullim;ilf ■•'je. e^'i wt-rf, tin-n firf. lixi ci upon the further ioi- 
pr<m nvTit nl' \hv i-i«iiiiiiu,»irir; iiinl n t'n^'iTilinjj proecwHH, M had 
been previously explained. He would be ;;l.id to learn frOB Sir. G. 
Cayh^ bow t» wtnome the didiealty of ming a piaton {■ • knt <grk 
inrnTi aa he wvnU then be able mai«rially to incieaae die effeet ef 
hie eiwiiie bv coonccltng the cylinder with the hot, inatead «f the cold 
end or the aut-reaarla. In the attempta wbieb be had hilberlo mad* 
for tld^ purpote, he had always found the inconvenience an Ktv^t aa 
to induce hiui to return to the arranKement exhibited in tin' iiiudel. 
He had en Icavored to protect the piaton by joiiiin<; it In a f^Ui- piston 
tilled with n^'H cundacting Bubt<tancea; but hitherl ) !ii li id not ob- 
tained tlnit i<ucu«jw he wished. Upon bin present system he found, 
that after wo-'kiiig for 3} years, the piston wiii not peieeplibly worn, 
and the cylinder had attained a very hi);h poiiali. Tlie lamiiSH were 
■M peiM|itihly corroded, thcf* WW Mt oyr 4Mt or dirt in Uw air' 
TBHeliy and Ine quantity of eS vaed in the eyilnder and pirton waa, 
literally, not more than a thimbleful in three dayii. 

Mr. field, V. P., iHiid, that Mr. Stirling appeared to have been sue- 
oeaafol In preventing the piiton and cylinder from being injured by 
the heeled air. He would inijuire whether titcrc waa any dilBealty 
in rendering tight the .■■lufliiii^-bo^cet of the piaton, and air-vetnei 
roda; and aUo at what p.irt of tiie iti u'liiiiu tlw tk WW iBtNllliead tO 
eompensate for the leakujje whieli did occur. 

lu;Sllrlillf npibd, that the temperature of the roda was so low, 
Hint hf maaiia of the leather colUtrs employed, there was no difGeulty 
in bMphv the etaffing>boxcs almost perfectly air-tight The temper* 
stare of tne rods, whteh was generally sboat ISUO, did not appear to 
vary at any time above 8o or 10°. The leakage to be allowed for 
\va-<, th.rifore, very slight ; ajKl although, for llie sake of convenience, 
the air was admitted into the nrisle of the Cylinder, it Waa, in bct, of 
no in]]Mirtiinee, ua far an the — - - - 
what point it waa introdueed. 

Mr. JuliiiK Jeffreys said, the con*<truction of tlie rc^j'ir.itor, wiiii h 
had been alluded to, was so well known, that he would only refer to 
llw pilMiplaa of ita oMriiiion. which hod n clean aswifliy wMli that ef 
lagiM of Hr.StwIing'a engine. The eondnedAg power of metaic 
kid hacB, in both oaics, u«ed for alternately alworbing and giving out 
the ealerie. Ha had found, that when the platea were au united at to 
form one continuous wrieis the result was lebu jiositive than whpn 
there was a separation between cieh, and he thought, that if the ver- 
tic4d l.iiniii«! of the air-eiij;1rie had been divided into length*, by some 
non-conducting medium, ihi'y \ui\iU huve Ik-vii l'>iund more elV.vtive. 
When one etuTof a conlinuoiu lux or tuin; waa iim-rtcd in u Gre, by 
degrees the naaa became healed in its entile length, modi nMie 
ranidly than when il waa divided into lengtha by a uoD^aMidacling 
aabciaaee. Hnlh»^giilUwooldbeAmcd,lhctirdwl«iiliMiMm^ 



noinewh.it lower tetnp 'rature, and so on M'tiatim, uniil the whole <>f 
til.- c.iloric I xtr.o ied, anil llial in tlie ri vi r»ed action, tlie heal 
iA-iiild Ih- ^;iven oijl in the name di-;;ree. I It- tliervfoeo I 
svuuratinn of the platen as of great iiiiiH>rtaiiee. 

Mr. Stirling waa glad to hear llie principle ao clenily 
In an early patent he liad spceilicd the arrangeiaenl followed' io 
Mapirator, intending lo use a wrie^ of performed pUteis or wiro 
gacse. The principle of having eaeh plate sefHirale wait theoretically 
correct, but in prui'tice he ha<l not found any great dixadvantage froui 
tlie conduelin^r power of ihe continuous lamina; ; nblle the pobitive 
advantage o{ tlu ir continuity « in other respects very apparent. It 
inu!it be admitted] that when the engine waa at rest, the conducting 
power of the lauiinic h;id a tendency to equalize their tenipcniure 
througliiMit ; but in a few minute* after il luid been net in motion, 
the caloric aeemed, by un apparent power of eclf-a(iii>«totenl, lo Itavo 
boon naoved,and prop>?rly dw pw eod along Uw iaaiMikao that Ibo 
temperature of the upper part of the tdNTeieeta waa lowered to tlntt 
point at which it remained permanently during the actual working of 
the engine. lb' li.el tried the effect ol di\idnir^ the laminic into five 
portions, but had not obserM~il iioy birnfii ijd re-«ult In the working 
of tlie engine ; and therefore, :it':rr imnn roun ex|>erinieiit!«, he had 

reverted to the continnoua Uumuse, which had been broogbt before 
and oinlaincd io the MeoUag; 



tlw Irat porticn wan ndaed, aagr to 460*,liio awl 



bant* 



Bagtiieetiag a o lcBO e tn Ancieat Egypt 

TB bene of the Grmt Pynmid ie a square of 764 feet Thfa 
nMaattrement waa takan Ij Mr. Jemaid, on tlie side to the nonbt 
after digging down lo the trao boce; and the total perpndknlir 
height WW abM Ibnd by bin to bate boon 419 MM. Sam that 
period, Mr. PWiing hw gifw w Ifao Mlowing dimnntone IhiB ae» 
eurate measurement : 

it fab 

TJio ioriio-r li:o«', 764 0 

The pri •.. 1 : In 746 0 

ferpendteular height, 400 9 

Former iooiinodlNMrt, Ctl 0 

Preeenldo. . . . ««B S 

Perpendicular height by casing-stonea, . . 480 9 

The total srea of the !>«.•* waa tliirteen acres, one rood, twentr- 
t'.vii |iiili'-i; and at present it covers twelve .u-rr-., tline rih»|.», and 
three poleM. And supposing the rock to tt\erage eight t'l et in hei^'iil 
only over the whole extent of baM-. slier deducting the hollow pos- 
Bsfcs aiMi chambers, .Mr. Pcriing calculates that the quantity uf stone 

tooa. 

The present mullty of ncaonry, cnpporftf il aolld, is abont 
8:2,1 iLotto cubic net, or S,3I(M)00 tone; the epaeo occupied by the 

chambers atid iitt»»ag«« being taken at ,5fi,ni>0 cubic feet. Dr. Clarke 
ob»er>e» that th<' stone us<-d wax a gn.) liinei^lonis ami rather more 
ronipaet th.an that calKd clunch, and that when it was struck with a 

hainiJii r. it i xhijcl a tVti'l <.il.'r. Donon deenibes drfa pynmid lo 

have lad JijH uourscs in height. 

'I'lie uii!-iile casing-stonea were fonth! at the bottom, in their ori. 
giiial puMiion, near tne centre ; they were <|ulti^ perfect.and had been 
■own to their required anghi before they were built in, and appear to 
IwTe been nficnrarda polished down to one uniform surface. They 
w^ere cat to an angle of SI deg. 60 min., and were in height foar ieet 
eleven inchex. At the base they measured eight feet tiirce incbee, 
and on the inclin<-il side six mt three iochea. Where they were 

jointed, the cenx n-. vv i/u li iiiteipoaod WW 10 rOOMkaUy iw O b^OTt 

that it was !,iati\'iy |.<rceptible. 

Tiie outer I'.niii !! of this pyramid are laid io regular coumcHi, and 
we lind Uiem. oa deaeribed by Uerodotua, very strongly cemented 

eomo mow than tMrty faet fa length, were miioA HooayothctcWor 

the first course was laid, msehinen, constructed ofalmittimbonkwoio 
placed upon it, which hoisted from ntep to step tho wione lllodM^an 
they were brought along the iiK-linod plane. 

(joguet has given the form of such a inarbine, which consirfoof 0 
limber frame contuinii^)^' a ftiU runi. to u liichalong lever ewild bO 
applied, worke<l ti\ many nu n «t one time, and eapolrfo of nWng 
wei<;h|ji far greater liian any We find used liere. 

tmeh course being so moch within thai below, it formed a eort of 
stairs, iki that aneh a macbtDe as ia now described could bo readily 
■MiiadtandwonU aarw to ndaa ibn bleobn Aon OMOIapto tbo 
oifMr. 
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SMALL FIRE ARMS AND THEIR PROJECTILES. 



Bach ta tbc manner, probably, adopted by Uiete Mrly dnzineera to 
file ine atone aaon anolher -, aod. br tin OMgiiitml* of we m imm a 
th«y coiMtracted. thav Impml t» nndw Iheir work imnorUL Thty 

m M aoUd ax tbi'V arv iniin«-n-'t< : itnil nil the mcnns that cuiiM \t» 
Aamlto ttadvT thVm no .id >(ii.- i No tiinlK-r pnlcr» intu iIikii 
Con<<tractinn, nnd the stones u«<'il ar.- <.■{ iji i-.it (liiiu-iL^i.tiw, rmd ;:!w:ivs 
aolidly b(>Hil<«il. 

Thi KTiinllc W'lt obtained from S .> n , n I m h U ii district reaching' 
from tiiv i«liaiid of I'liila-, nhmg the w li<>l-' :jh> of ihu calameta; that 
of the tinfitt quulitv i<i oblaiitiMl on tin l<Aiik» of the river. 

The beautiful pink or rose-roloned granite, the ayvnlls vf tho 
.cient>s is verv hard, and compoaed of large cryalala, whieh rvodvii an 
axedlenl pirlish Two-thirdn of ihp niniss is rose-colored feldspatli; 
apiirklin^' nr.il ;,'laiHy qujirtz fill up lliv inlcrmcdiitte Kpm!«a, 

midtd wilt) bornblerwle occa<iun.illy. I'liiiy sonaUoMa d«iignalea 
ob<>li.<k« ituidu of this (rrnnite, im Theibaicuii Iqii^lNoaaat It aaiw 
from the region bf»hvi?p'n TTtcbc!! and Syene. 

Anotli- r i;r.>i:iif, tiM>ri ro-tcmbliog that of (he oniiiiiiry kind, i» 
found coniiguou* to ii, wit'i rartlolos occasionnlly much eonrwr or 
fin«r. To lhe«c may he added tho fine-grained granite; the gray 
with gtay-colorod feraapuih ; black and white granite^ wliivK ba» white 
feUlMliltridi Uaek IMusa of miea, and orienlal baaah; anda vcty 
Auk kind, wMeli b viditg to the abundaiMe af adaa. 

Ttie sandstone qtuirries uf Hadjnr Sclsvlch filiididud llli chief |>nrt 
of tli« biiildinjr stone for the temples- They alt litWUMi in the Kind, 
•tone dlntriet, und, arc rtniini,' U> mme, the -ttoni* re»emble« th« gft» 
de Fontaiiiebliiau. \Vlu'!i lir^t t^kta Irum tin* '|U:irry it is eaaDy 
work*-^, find may bo oiiUvini'tl in leri'Mlis el' tliittv leet of more. 

\Vf liml vorac ((uarrivH <>' i;ri:M oxlml on ih« \>oidiir« of llie valley 
of ttie Nile. Liotenlone was genentlly employed in nil llie early 
b«itdii)S«; ami qvniaa, ft<om whenoe tarfg qnantitiM ware takent 
may be wen at tfaHwah, wb«f« there ar« tablet* rmaininp, ent {a 
tbe time of Ames or AnHMb,thc leader of the elj^hleenth dynasty, wha 
ascended the throlM abeot 1600 years before C'hrinI : and from these 
qourricfi nil tlie v<>mp$et mafrnevinn limestone used in Uiv cotislntction 
«tf the pyramids of (iijieh waa taken. There are other qnanriesat 
Teliiu-'r. nri 1fii> point nf a hill, where ii n thin (fej'n^it of iTT«tallized 
tMr'Hi:..itr' >:.it' li:iH' : iiiirncr-ru^ n.iuiii' lin- tV-u'id iiiiiiv'lilisl in the 
liiut'stuiit'. m/me uS TXiikii tim uiijre tliaii aix tiiclies io dismt'ltir. 

In examiiiin); these exenvntions, wo obtain some knowledge of the 
«irly K;;yptiiui practice of detailing maiuMsa of aloii«, and aiao a Vitlu* 
abhiwwwmitlwawingvfbot]! material m«4l«lNR TBt)wE|ny> 
tiana the dUReal^ «f woatnctiag a pynndd acaneljr mm imB 
the removal uf stone from the quarry, and bidlding ft tip bl the maB> 
ner in which i( lay pranioila to it« being dalachefl Attn the original 
l<ed; the "uly rfifTerfoee waj», that the top stonci of the quarry be- 
came llti- fniiuii itioii Hinncs of the p) rainj.l 'I'liey v.' luki -A away 
it) Invi' ull < I till' ri.mie thiekneos, and buill m cuur^e^i; and as the 
worii in.K.-riii d, t'ii' (imirry mti^ht represent us many steps from bot- 
tom to lop AH the pyramid. Tlie stone wiks suru 10 lie the ri^u way 
vt ila bad ; aod U would be scarcely neccssarjr to onrtc an oUonc 
atone aAcr H «nw detached ; it« depth being unifem whh the othen, 
wobM indicate aaSeiantly its true position. 

The manner la which a quarry is worked is dewn ing of our at- 
tention. It WBM coniniencod by levelling the surface of the roek, and 
marking out a square area of sufficient dimcnsiona to aiTord the quan- 
tity of Ktnw rt rjuiri'd : .ncttn'l thi4 was cot a deep trench : st parall-d 
distanc) si v. u i r tii; ii ti . t wjuare, according to the sine of the 
a(onei>, oilier jMtnuilel U«:iu.'l»:H uere made, and then similar lines at 
right angles, dividing the whole into as tnany sqiiurex. After this the 
blovka were cut to their required tlticknesa. I^yer after Uyer waa 
thnat««aeved,aaaa«diag to tko depth of the qnaity, or aa long aa h 
yialdMl Mdd akMML 

At other llmMi after the aqoara was marked out on the top of (he 
fnteoJed quarrel wMdi wae tianally seleete^i on the side of a hill, or 
where its face wa« perpendicular tn the pl.iin '.M^Imv. ;i h:.ri?i,.ntiit 
trench was driven through ihe iniiliilL' ul' l\r' »i|ii:.rL, ilicii Iho 
mosses of rOek won> d«»t!l'•^l^i tm e.:rli •■idi' nl' Uii-, tir»t groov-/ ; -vni 
as each layer wsm r<'mi'vi',l, new ir>'i>i'lii su re cut, nntil the wli.ilc 
aaauincd the eba<ai>.l«-r of a nenes of step^ on each side of tlte centre, 
whiBb raae flvm the botloca to tbo top or the q.nany, leacabUnctho 
foittoTnilunnnud. The Hune nudibiwy which lifted the alonMlhini 
thair bade or atepa answered to elevate I'licm to their new position. 

Limealona eontinuiNi in qsu fur many years, niter whieh a fine 
smdntone was emplmi^l. which was discovered to be of far greater 
d ir^bilily. The qu;irrh'.t uf Silnilis are extensive, and silu.-iled he- 
twevn Edfoo and U<-bel Siiaiieb. ProB Ihvm nraatof the aandatnne 
wiis obiaineil whieh WBa luad in the SgffUkot tenplM and otbw 
publi« boildiuiga. 



[From t^c Lor.dcu M(w-f?ir i--' Vf*_;»jrri^ ] 

8<naU Fire-arma and tiieu PitqectUea. 
n «. A. iMUwnci, zaq^ 

FoU8 nations of Teutonic descent lately made a display of armadmt 
deiKrrves the raoni serium attention. Switzerland, Prussia, England, 
and the United States, showed thn work of thoir gunmakers in pro- 
ducing the grooved barrel and its appeodane*. Anolher nation, cbieAy 
of Celtic ilp^rpnr, nftrinptfd to cmahte thi! rrsL 1>»{ i» ja.'^s aaaie of 
Iheir artii- m r,'u 'v\ . 

Switzerliuid adopts a >nkail bore, aitd Jjrns u (x>n>cai pro^ctiie Upon 
a low trajectory. Tbo country that pt<Miuced John and James Uer- 
nouilli abounds in clever mocJianica and men of acieoce, who under- 
aland ibe qiwlidan aoMMial M tbn Mm. 

Rir. 1 npraaaMi n iMiMi of tUa rifla^ df Ik* Mini riw. 




It is scarcely possible to imagine two syM -m* inor» oppooiie ilian 
tliose now adopted by France aiul i'rusuia. Kmiu-e prufers the hoUow, 
but PnmiB Area tlio ntlid pnqectiln. ftanee giv.>:< bui liuto ammioB 
to Um exterior poifiie tt iba aBEiian. Prussia gives the ntmeat •HHr 

tion l« the merlor prtifil?, aitd depends on a shut liiat shall ontilairaj 
tfarough the air, snstained by plenty of weight and solid lead. Each 
natinn rpw-t^ th<> iphi»rifal fiijrin', w?ti,"h confirw-. irx targets to a 
nnj>- r.( !iOo <.r I'lLi J .inln. l'^;u-n Trrnt;>\Ts l.nt> \^ri^r:^ ui a range of 
800 yur.l... (ir cimri-, and strikes them with tl.c new- proj-ctilc. Yet it 
is found 'hat ih.' irajeclories of these IKSW pniji ri;li-< rne la nn aleva- 
tion of I5u teai, or more, at long rangeik The air is seldom Bbsoltuely 
«RM,rs|ieciiilly at such an etawnmi and «R win^dajN ito rHtt 
Mia are freqitently blown a yard or dnm ftdn ilm naHct nfm at 300 
jrardt' range u|K>n a low trejertory. To rspMt maoh neeuaejrnriira 
on stormy days and upon lofiy imjectoriea, at raogea of MO or lOOO 
yards, would be expecting loo muchl 

The riflemen of the United Stales have avoided the principed errors 
of the I'Vr-ftfh, fnr !hf Amfrirnns (irr nn wwirea in the ^Judv of the 
grooved l;«rr"l. KeiiT'.in.^', uf rii'.ir>r. 'Iji' ^[itc rit::il slini, iln-v sn»v, its 
well as their predecosaurs, that the chamber may contain llie cltarge of 
ponder. Kig. 3 is a section of the projeelile bplxgiog to the Ameri- 
can rifle, twenty-four of which ran oe Ared In one minute by ifaul gun. 
The powder in the chamber is confined by a ihin cover of wooil, with 
a hole in the centre. The barrel has two grooves, each three-fifths uf 
an inch in width, and very shallow. This projectile ia dafiMlive, and 
the head of the shot is sometimes blown right nwajT Imil Ihn mal,)MV^ 
ing the cylindrical part attokio|r in ibe barrel. 

Another projectile of « wMlar ckm, but of inipmvid aeetieB»ili 
shown In Fig. 3. 

Both these sections represent Ibe actual size ; but these cliambcra 
do not contain iiowder snfliciettt to command an cxlcooive raitgu ; a 
dalaet whieh will be remedied. 

The BrMab two-grooved army ri6e may bo fired aboal twioa in a 

minute ; the Swiss rille about twice in a minute ; the Minl£ ride about 
twice Ul a minute ; the Pntssian zundnadclgewehr six times in a 
mitm;''; lhi> nrw .\inrrican riHo more than Iweuiy liroM in n minute. 

Til'' |iriitil( iii uf ih^' c'^metrieal figure that is duo ti' a rmliUiry pn>- 
j4'r:il,', n-:>'.\ n'i-i'i\r.J fbrt%e di«ti}jrT '<f»!iiitnn"^, p^imiriij (i> tilt* eon- 
rluniiin Ifiat lhi*rr* is iint- |^.'n*Ta] -sniuliiin. riiilirariu^' i^rh i>f tho ihree 
as a separate case. £ach ot the three reaalta permii:, ihs urgeis to be 
aai npatntangnor lOOOTaid^ar man. 

Tb* Impvrfiwtiana of tbe WM iftt» and of its projectiles, are well 
kiiinvn 'o r-vfry accnm|ilislted rifleman in this country ; and cxperiene« 
ill :i>''.u:i1 .ii-.-vice will asaiat the two governments in learniitg wliat 
thoae delects are. Sir Howard Douglas properly ohaarvea on thia 
poinl, thai " it behooves us to be very cautions nut to be ltd to prdbr 
thew foreign arms to our nivn jTr!i(>n>) wr^ ire," 

In a paper M'hirh npjK^uml in i(i>' ( A in.Ti' Mi^^utiiK in the ytsr 
(843, 1 referred to this solida generated by permiiting meUed load in 
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IltON-FOTJNDBRS' OASTINa hkVfLBB, 



fiJI ihnnigb rMiating imdia. Though I had previonxly explained (hpfie 
views to Prol'ciwr Christie, and the most di«(in(r«i«h«l mcmbtTii of 
the Board of Ordn^ncr. ihr'y Hid not appear to Appreciate, or to utulcr- 
•taiid, th« itnixiriJiiii i' of tbf -ubir^i i, nml, wilh excpplkin of a few 
uecomphslml <'i\ jiiii:!-!. it \va-> imi r>v'ardt>d in this country. On the 
Continent, tite cdiit aiioa of military men is a matter of extreme iuipar- 
tance, and every thing naUiahed in EngitDd tlMt can possiblr condace 
10 thai object ia inwiwdiilely tiaaalUM tnd canfully coniiMrad. In 
Pnmia, th« ofieeis who ia thiii Toatii had foUoired Iht Piiaco FMd- 
Ifanhal Von BIpdMr, wo now m tmrgMe in tlw eaUiwt •• iImj 
were then in the field. 

Tl>ey attaclied the problem of miiiiilrs ss tli' v woald have attacked 
any other difTioulty, and proved Unit they li»J conquered it hy flayinu 
fimne iliii-i<:vri-N of their enuiiiiiM with ■ prijfriilr of this c|.n>«, iircil 
from lix' ziiniiitadeli.'ewrhr. At |i*ge 397 of the "Tnatiae on Naval 
Gcnnery," by (iViipral Sir Uomnl DlNlglni ia U flgglBVlag of tUi 
weapon with it» nioieclile. 

11w ligim of tto ktiar aif iMmfaiMd by cmMfy 
ImJ iniD wal«r. 

The fcnir>gToov«d rifle has bem in eommon tine in Rngland for 
many yean. The prnjeciile deaeribed aa " eyiindro-rnnieal," has 
been known to I.nndon (^unmaken for nearly half a crntury. Tlie 
wHiiniKs anJ the px[)entnpnt» of Captain Norton, tlie inventor of the 
rifle-»helt, had ^ha»n many yrnri nno what might bo done with ex- 
pandin<; r»ni| llif l-.vn-j'roiivi il lvirr«-l rOUM UIMW 

struck the tatff-l iit a ran-;!- •>( 1 'iOO yarUv 

In the exerci<ie of my profe^-'^ion, I Iwire been cam>4 !■ the 
cation of ofBcers, and Itave been led to obierve that an aitiUaiy 
ia placed wnltr a diaaibaBU|{e In finding that Ms aUeaik» ia efaia^ 
dineied lo amoolkboMd guns, and (has taken away ftm Iha mo- 
atroction and qualifirations of |>T»oved barrel*. The brave and akilfut, 
hut unfortuiute, general who commanded the armiea of France from 
the iM^ginnirig of the presi-nt century until the year I8IA. Iiad received 
tJie eilucallon of an anill' ry i iVicer ; and not apprcciatiiip the (jrcoved 
barrel, in' fxpfllcd nil ritli-* Iroin ihc arinie* iiiiii'T fii'* fiiitiinniMl. In 
\T»in (iul hi» Inwr Ijis otlii'.T^ by hundred* ill Spuun ni'l < j. ri:i mv ; in 
vain djd he hear of iJto deatruciive " IwaJeta d'otlicier," and ackiiow- 
WMlMrfaalanMa. No experieoM ea«U lamw Wa pnpd^ 
iBftTorertteanooiblMm, orbisignoMBoaafthaiUle. Todieeal 
of his career he pcnsiaied in his aacloaim davMioa lo Bmootii4)Ofad 
gunn. 

Having rednced the Fr<Mii-h army lo a condition, on the mwi impof- 
tant «ubjecl!i in gunnery, that can only be regarded with surprise, the 
lrt»5p« wi'rc lelt to make the brm they cnuld of this depre'»spd stale of 
nnlii.iry knoH litlifc. A few yi nr« »t:vT death, a French army was 
oniered to Africa, and there they nc'iuirod from the Araba much valu- 
able knowledge on this anbjnet.' 

The ninemr knowledge of the Araba waa only too evident, and the 
n«iieh lAm b(|gan to aia4jr ikoM |riiiei|iiaa 01 (•WN17 wUek li^ 



yeara of enaaeoaa MCliee had rendered obsolete amonj; them. Their 
officer*, loo. wore abie lo nbtnin traimlationa of all that had be*n pub- 
lished in Europe, and could lind ineius of leaminf; what waa pracli- 
rjiMy krii.Hii on ilu' niihi'^ri in oilier coMituiea. With this inronnation 

ti> iiid iheiii. ;ii<' Fri'iii'h ruiud not KlM I fWUl B ^ aid llidr 1 
raenl is very creditable to them. 



Iton-Fouudeta' Casting Ladlea. 
'Inn tW (ilaigaii Pmeuosl MMkaate.] 
Prom frequent conrersntion with my fUlow-weiknent aad 

consi-nuinl with the tnidi', I am fully peranaded that a ^nernl opinion 
|iri'i^ul», tluit if a laiJIi' i^ i;>^er>>d lliere is Dothini; to fear — un opinion 
wliicli. on more lh.in one oceaaion, my experience hna pro\ed lo be 
inciirrit't : :ind from the fuel, that gnnl nievhiinical power cun be i>b- 
tained by Ihe screw and whed, Ibcro ia wry little regard p«id tu the 
MiMaM U lua to otaieaiBet and 4M littU 10 Ito liM aad pnperlioM 
of the I 



Frnm what I can learn of the aizea in use, it appeara to me lijgUr 
probable that many are strained far beyond the limit of lafetv, tiraagll 

they, for a time, mny not break. It iii hIho apivirent to me, that in any 
person* who nrc iiilrusti-d with the luiikiii); or f^ecrini; n hidlr. hatro 
not Icimirc nr incliiinlioti to Inve«li)pi1e the "iihjccl, t>m ri)rili :u ihrni- 
tii-lv.'s «isli \M.rl.ini; it l>y "rule of thumh." 'ir inj., 1;^', 1 m iiii- 
catiuiin, Ihuse they hav« seen. Such being my vii-w.., uuJ l<r;ii ,iui,' 
that nothing has Deen publiiiied on the auhji'cl, I hopt* I may be al- 
lowed to o&r the raiulla of many experimeiiui made in 18 li-'44, at 
vhieh UoM 1 iwagfatwd I waa Ihe first who had applied the motion, 
vMi a view of ebtaiiUag data en which to conetmct and uanufactura 
the apparataa. I anfaaoqnently lejimed that I had been forevullcd. 
The liidlea employed ui the expt-rinicnu in i|ue!ttiiin were cylindrieal, 
the depth lM-ini> equal to the diameter; bat otIierH of the following 
hti.ipt' ^iiil propurlioiin Wfri- in all cases adopted in practice : 

The t.>p or mouth of the ladle U elliplicjil ; the minor nx\<* = 1 ; 
the iiijijor l'3; the bottom circul.ir. n» ili untter = 1 ; .iml ;he depth 
of the Indie == 1. The rifrht liiu-s joining the circular iKiltom nith 
Mm elliptical top or mouth form the Agnie of the hMlle. Tlie jonmak 
w<f« fixed in aneh position that an equal amonni of power was re- 
paired to capaize, or to prevent the eandzbg of the laidle. The po- 
ailioa of the joumah for the cylindrical ladle waa found to be nl jtha 
of the Iiidle's depth from the lop, and }ths from the bottom : .in<l for 
cllipticnl Indies M half the depth. The empty ladles wi rr laLan-cd 
by oomiti'r-w i i^'lili', «o th-'it thrir crntre* of fjrnvily were bruujjtii in 
a linti with till' jouriiiil-i. I'ndcr llic-,!- rin iiiii'iianee^ 1 found tlml 10 
adopt, lis far practieablc, a unil'oriii prnpuriioii, and to work with 
the caNi', safety, and regularity I consi.l, r inn !v<iry. it requirinl for 
all ladles up to A tons, the diameter of the screw-wheel tu lie 'H of 
Ihakdlo^diaautor; Ihe pitoh^ 1) InaKaad the ladiua for the I 
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w ind, fir h.indlc for Ihc screw, 1) inches. For ladlea ftom 0 to IS 
ton.-, a wheel and screw for both journals, linviiijj the same propor- 
tions aa the preceding; the two screws lo bi- worked «imullaneou»Iy. 
For ladlea from lU to 21 tons, I think some arrun^'etnent like that 
shown in Fig. J. The pitch of the screw and Irnfjtli ..f li.ni.lle are 
ncceaaaryas before; Uie pitch of the spur-whe«l, 11 iiu h ; ii« di- 
Malar, •t ttUm kMm diameter ; and Ihe acrew-wheel or sp itr-|iini(ni 
to be ante mh « 4l» w wUI PTodiae 



wheel, the ratio ef the 
Crand the Mloirinv 
nW.ladle'b eewtoBto fa Iha. 

ladle'l. diameter. 



to the ladle's dtamater htiag 
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produce on cAet eqaal to a screw and ca»es, iliu screw la supposed to b« of wroughuirou, the acrew-wl 
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TANNING IN THE UNIIEO STATSS. 
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bfins ciut with cnnrovc tevih to Kuil Ihc screw. All the Wheela to haw 

4>iiIm plalM inhtvad of nniM, iind all (he iniuiliituTy to be imlowil in 
iJi««l>inm cMiiii^fs I" |>ri'v«'nt the {HWxiliility of mt llwl iron viiluiiiiiiig 
Kinoii!; tile Ifflh. Thi^ rod or rods to which the Iminl-wlwi-lii nr haii- 
dlM iiri- altiic)n'<i ar»- from 10 to ff«<t loiijj. ■ uiiivi'ruil joint boinjf 
m:iil.> on Ihe end to ship iiit'» ihf n-'t-.v'^ nxli-. iu< in Fijp*. d iiml 3 — 
thus jilluwing the latllo t.. li' In i- . I ..r \ua , n-d. or uiiy ollii-r motion 
I" he nwdc'wtlh ii, wltnmr .lis'iirliinf men that are working 
il. whn .m:!, tl.i-n r.iri'. XV nr.- ii Whir ln-rth, and be (ter from any 
annoying heal, aiwi lr<iui thf fhanee of )>ecuaiiug coiifiued under auvn 
ciraiqvMMM. when, for PwiM0B » mtMA ar MksU oMimhmioiM 
m altMirliad by the iinpttbii dT tNlf-^MMrfBlUm. 

In applying the fem and proiK>ruo>iii adoptwl In ti\e eon»lruclion 
of cmm'-laille* to tha CtHiimon double-Hluink or liniwI-ladltM, I aubsti- 
luted the arrangement ahown in Figs. 4, 5, and ii fur the ordinary 
method of shanking them, with s view to obviate thu greal incon- 
venience of the •bunk'! W<»initi!» Iwnt, which is oecnaioni-d by the 
hoop airrying Ui>' t>i c-jrni!!!,' 'J'fie alteration aimwercd 

rvt-rv ■.■t|>rclallon, not having the Hlighteat trouble with IbeiU for yeara. 
By oriving out die cutter» tht •huika con ba And to aavtliw ladi* 
directly, besidea many othW iioa*elliaDM« which will be djiBCUf oIk 
«ioaa to the piaetieal UHUt. 

If th« forej^ting. wbleh b baaid on eJiperiment and caleulatfoo, 
with a wMo allowance for eohtitt^noes, be considered of any use, 
and Ihe moulder be thereby enabled la follow liio hazardoua calling 
whh lean riaii, I fthall eonaUer mj^aelf anpljT lafaid for iboJjoabW 
the subject haa coat BO. HCCKII **~ 

faflar. IaruIki. 



The fiDiiras oa Iha rij^i axhfliii iho appllaulan of tba impovo* 

mcnt to tho construe lion of bridges. The up|ier i« a xectional view of 
the ski'W-back, bed-plate, and |ioni<>n of a girder : iho lower, a horizoo. 
tal »eciion thereof, lak> n nhiut \hf line i » Tlic viirdi-r n ii in-tcrted 
into ihe niorlice b of ili" U.l-iiiiiii' <% .i:!-! iIkmi a rl.ni nl wrirught- 
iron, or oilier malorutl, i- |p1iii i<I -u, in tmrT ilif lunriii i- I/. »nd 
molten iron, or other auit.'ktiLi' mor^d. it [Hiini iJ inm liic cnuiy itiui 
funuedt by which means the girder and bod-plaia will bo lirmly 

A moda of applyin); tli« impromnant to tba eeoatraettoB of loBka: 
Tlio foOMap liamg been adjuated in iia proper poaiiion wMlAl iko 
beR.iiMhen w 



Wf: find in Srteton's Tt'-firl.iry ,tr'« "lie following prnri's's fir 
*<tci)ring metallic constructioai*, whxli ha>. \nuAy been ira^K' i:\f Mit>- 
yeet of a patenl ;ii fin st Britain. 'VUv mvcniioii cnti-.i-.(i m jnirinip 
iron by pouring iii"liiiil metal in the joint*. Tlie (Kiifnt hu IuJp:- — 
first, the mrtji<«i of < .-iMiii^' on or near the apol whcf iIp' wi.rk ir. lo 
be erected, and, secori'l. a ixiruihli? cupola and appendage^ aa dencribed 
briow. til be ufied in Midi iinjcfs^. 

The Kpecificalioa co)mi7ii':ii <'-< with a method of caMing rtilraad 
obair> bv chill or aand moiilii^ : ilio aame being cast in position, the 
nil ttaal'f larving instead of a core. The api ke-boles are made by core* 
piaa, WfeMi are to b« removed aa aoon ft^ the metal ha* aufficiently 
aalf to immit their bocooiing too tightly 6xed by tho contraction of 
tbe Inn In cooling. 

I figaio illvamiaa tba appfieatiaa of tliia pan of tha iaven* 
Dft flhair (wUdi baa Km caal in the odbtaqr mtnnar) 





ton niilwaj-bar, by casting iron, or other auilable metal, into the apace 



Mali* oeoapied by the tightcning-key or wedge. In order lo effect 
thi«. Inc wooden or other kt y nr fn-iii^niiii? U \\ itViiirawn, and pieces of 
wood, or M her suitable mnti rnil, [l uci-il n; i ir'i < i>ii of the now vacant 
place. Band or ha^iasl ii lu iiu ii m|i, wliereby, on the piece?! Ix'ing 
w'liliJraim, a innii'.d w.ll tx' fcrnii-ii, iuiii which the molten metal is to 
be poured, and thoa a key will lie cast fitljng ihe cavity at every jninl, 
and extending over tbe face of tho chair ataiai,aoaatoba] 
fron leaving Itt proper aiiuation. 

vobdlu-l 



Hi or otlier Nuitable metal, is poured into the aaRoai _ 
apace, aiid tiiua a perfect onion of the tw) h eflected. In a manner 
aiuiilar to this, the endx of girder* imy \: keyed in or fastened to- 
gether, and vurloiid otlM?r fiorilonn of metallic erection* joined nrmip- 
ported. In ca^''^ nmh' i'. ii lut oi>*ary to prtnide for an i xiMi.-in:! 
and contraction ol ittc partH lo which the improvement ii applied, the 
lutenlee adopts tho fntlon ing or other method of interposing a stratum 
between tliu now casting and ilio»« parui intended lo be joined or sup- 
Boneti : — Upoit coarse eanvea, or mher suitable fabric, a coattog of 
[oam and Ime, or any aorh substance, is spread, and a pieee of aadi 
prepared nialeriut U plif'-d in rnnljict with llie rtuls, or other parts, so 
aa to cover tho enlin: surl xi' in'.i iiiJftd to be cast upon. 

ThiE«* f:vr th** p:iU'ntee ha;* explajiitxl h'>^v hi^ iinpr'ivr-niont'i mjiy 1^ 
earn, i.l III'. J I tli'i i by the use ol nnv or<linttry nfiponvlii*. He mm' [irv>- 
ceedx to deiH-'niM a portable ciipuia lur utultiiig ilm meul to tic caiit 
upon the spot where it is desired lo be used, aiM which coiu*tiluies tho 
aecood part of bm inveuli«n. This afijiaratus ia hbown in nlde eleva- 
IbMffilhalaft. TbabainlofilwaiipMa,diDwn at a, is coomaaadof 
•heatfliMal, and llnad nith fm4irieha or fiio-clay ; it i» provided wlib 
a dour of tlie oiaal eoaalraction at b, 9ttd a spout at c ; on eitlier ajda 
are handles for tfao eeil*eDiem;e nf lifling when it ix required to be re> 
mmvj friifti the framewnrk ; and m the upper part are atlnriicd two 
sliiiirhiril-i f, i)|K.ii uhii-ii th*' Indict may pbiccil, ii: onliT In k' np 
till 111 ill ft lu air;! ■.taip- Tt»e cupola 'hus fnrim'ii i~ .Tlin ln-ii, liy iiK-nnH 
of Luilt-, lij n f'-niriinj: /, upon which U "Un aliixfil lli.' ru^ii.^.' f;, of a 
rotatory-fan k. To the faii-c«Dln^ jf, two plates ■ are riveted, and are 
eooneeted ai tbeir forward aoda, ^ lanana of baila, to an^piaoea 
aiiarhed lo tbe aide* of the eapola ; and tba eaafaigrir Is aho nniMabad 
with a conical pipe that projects forward between the pUllaaitaild 
enters on orilico formed In tlie barrel of the cupola. Upon iba axh of 
tho rolalory-faii A, there ia a aroall pulley If connected, b^ means of a 
band, lo a larger pulley /, upon the axis whereof tbero is a pininn m 
taking into ihe iPrth cf a wdfrl n, which wlswl ti i« ramble of IxMiig 
put in motion tiy iri'Mii" nf ilf unirli-lniti lli'^i " n, un.I ilierefore, by 
turning such haik<il«>i, the fan h will be cauined io rt^ate and drive a 
blai^t oT air into the cupola a, aoaa toefli>ci a speedy melting of the 
metal. Thia apparatus nav readily bo eonveyed from place to place, 
wbca tba bnpmad imdrntt applying cast malat, aa before deacribed, 
la icqahed to be mad ; or ft aay be applied to the pnruMo of casting 
M i H aat y nillwav-cbairM, nr odier parta of laflwayi^ aoiiianaaf bridva, 
)adia»or other t^r,icu<>u», upon or about tba apolWlim anab aifluaa 
1 to be naed. 
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Tub firvt hemlock leather that was taken to England from the United 
Rlalea, excited the a.<i(onihhment of a chemist, and he said that it was 
iml taniifti, but only colored. Ilo declared thai lie would uke out the 
0>l<>r and bring it bade to hdr. So he went to work ; but aflor trying 
t« Ills full aatlaracljoo, ha found oai that Brother Jooaiban had alicad/ 
got ahead af him. and Mtmad what dw EngiUi ehaaiial conid not 

A I I in! of liPivilofk >iark tti ighs about 2300 pounds. When I 
or bolted down, it will make lliroe or four bumlred pounds of dry I 
tan, that can be ladwod to tha iauwdiato practical use of the art of 

tanninf. Why thlanonbar of panada dota not all enter iai« the hide 
I am utiabte lo explain : but it ia well known tliat a con! of bark doea 
not inaka more thii:i -^ixiy or ciglity pouiwl.-i. The cause of the great 
l&ss has r.nt li-"n d-i"rmiii''il. T!ii~ :\ i^ii^inrt nliich niii.'h' to be 
invcbtignli'i! (.'lirimms i-lnmlij mrii ilii ir aiif n'.if ii tlii- uny. Lh rjui«e 
there is room enough here to a<ki a gnut dcul tn itio \si'iilili ' f tbe 
world. 

There is a great difference in tlie slrcngth <>f hemlock barli. That 
wUch gioH-8 in tba reaioN of tlie Utakill nwaniainai ia tha beat Ihtt 
I faava aver fonnd. Tba cak barit of Dehwaaa aai liaiyland ia 
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TAKNIKQ IN THB UVITBO OTATBB. 



AtbrntatOmt Uod. 
vHn wfll Dot DttlM la 



TIm bMnlmck of MaaM and Nmr 
tthar, tot M hanjr I 
triU the Uark of Mtchif^nn or OUa Oik bark to tlw bM Ibri 
V^r leather and thin vslototthw, wMw hflolock to Iho iMUt, or quts 

as good, for thick «ntp.)eat]M>r. 

The Biicnoa AyrrH hides are tboajj^ht to be the best for nola-loathcr, 
yet Ihcy will ut>l mnktt as mariT pouoH? a« thn Orinoco hide. City 
olauclilerfHl iiiilet .^rf i.uined principilly in rKd, ami thoy arc used 
cbieflv in the manuftcturc of harncAiMw, beit-nirapM, (me boots and 
Ildiarsliups. 

It may be a matter of curitKuty and laatneiuia la know how kmg • 
tUMTf will hMi. Tlua dqianib omeh mna iriieilMratMai U ftllowM 
to come in, and ke<>p the mum and UnDM In a maiat Mate. The 
Ivger the timber is, the itnoner it rots. A tannery of a large and im- 
proved class will la!>t from twenty to thirty yearn, by having the beams 
ncnewfv? two fir ;IirvT tnw-^ : and thi^ is Icnj e\v njh j^netally to 
rn:iii.ii;i^ all rlir l.urk rlmi inun uni- -iii^'lc n> i^'li'- rtiunij rnii b(^ con- 
veniently dfawii 111 tiw taiiiittry. Winn tnif. ni< nrr •Mink in ."Isy, 
they are never known to wear out. WUrn i'i<'\ :>n' lillt l in .Mtli 
coBunoa earth, oi even (an, if tlte air can be excl wtod by liu.> ma iliem 
wat M kadi alda% thaj wU laat ahwat anr penod. Tho old 
' ' kaaisr kMorieaeMa will hatalmit una yeans and lha 
timber around them twice that tima. 

Tliere are three or four ni««ieii of heating that liave hiiherto beea 
adopted. Ttie lato mode, by (be pan, I have fontvd to be the cheapest 
aiMi Mtfestl. Formerly wood was used, hot now tan, wet from the 
leachfs, ti in r«j«i-itt!im ; t! tt «is gnod, and cheaper: and will answer 
to inni<'' St. aii\ n:n( An\r :\.] nrr''s--.iry machinery. 

I have betom me a suiiiilical act'uiint of tanneries in tJie I'nited 
State*, which lias been carefully compiled from tlie returns of the list 
eeiuittit, a brief xnmrairy of which I will here give. In the year 1850 
there were CaG3 tanneries in tlte United Slaiea, of wMek Ibaia waaa 
omT lOOO in the Stale of PeniHylvania, wfailo theia wara OoIt two io 
the District of Columbia, 1 in S'vw Mexico, 4 in Florida, 8 in Wi-scoo. 
sin, 10 in Rhode l«land, 14 in Iowa, 15 in Loainiana, and 16 in Dela- 
ware. New York fome* nenre«! in f'enn'»ylvania in number*, for oar 
state has 9ia, wli.:.- Oli .i, uhli li in* 7i:i(i. stands next. The capital 
invested in all the United ^uies UDnenes nmoiinis to 9I9,()0(),OUO, of 
which more than ono qaaner is in New York. 8,(H)U,(H)0 of hides, 
atid more tlian two millioos and a half of akini, Ui»ide» 6,000,000 of 
■baapandalharaaall ddnsam lanaadayw. Almoat oaa>ihrlrd af 
tiaa baaiaaaa b dena by the Siata of Naw Turk. The valna af Iba 
law isaterlal parannnm is twenty millions of dollars, of which New 
York eoowiiwii muvthinl. 2 1 .OOO hands are employed in the business 
of lanninj;, while sevcml hnndrt.'d thousand are incidcnlally employed 
in cntting timber. ijtiivvii<;r burk, and transporting hides to and from 
thi' lanuerics \o lii-- inuriicls. Upwardo ,/ «ix millions of dollars i« 
Bnnu .liy nnd tn ihr w :,rkii>en in the t'niv.j .Siair* tanneries, aivd over 
twelve millions oi sides of leather are now tanned io tj»e United iilalea 

to abaot lUi^-ilina DnlUoaa of 

I anodier taUe showing the valaa or piet ttwcMu^m^muf 
n 1837, when it brought )7J cania parpoaad. In 1861, tin 
average price of it ihrovflwal lha y«ar in Ihe New York oarket, was 
13 cenu per pound. Omiic tUa period of twenty-foar vears, the 
hT<!hr!it price it has av«nmge<rwaa in tho year ISSK whan It hroilgbt 
coiits jrr pound, it rcacltcvl ihr lowest priaa In lM6,WllMlOli 
averagii for twolvo nuatha waa oul/ 1 1 j cent*. 



OnitiiKslk. 
1827.... 17 

ISaS 18 

18:19.... 18 
1830. 
1831. 

18SS....1A 

i8M....ia 

1«M....I4 



..18 

,.19: 



1836. ...ni 

1837 16 

1838. ...17 

I^ 

n 

IMI. 
IMS. 
IStt. 
IBM. 



J.. ..Ill 



ioau 1/ 

IH31 184 

1840. ...lOi 

IMI....k«| 

l....ltt 
I.. ..131 



Onta per tb. 

184S. 

i84e. 

1847.... 14A 
1848. ...Ij] 
1849.... 15 
1B«>....|3( 

iwi....ia 



I have anolher table fo'li.-iiti III die mimthT of sid"« of ^•\'--]rntt\cr 
inspected in New York my. ff nu 1 Hj- in lHf,\. In ls:i~,lh''iT wrrc 
2S6,M3. TbiaanouM giiulually increased till 1860, when it row to 



1627. 
1828. 

law. 

1S90. 

1831. 
1833. 
1833. 
1834. 
1835. 
1836. 
1837. 
1838. 
1839. 



iris/»i-.vi in V leYWkeiiH wHa/oTi'"" i-iiT yemi 

Ha. ui Site. No. at iiim. 

...265,633 1840 638.113 

...U84,978 1841 637.101 

...M4i878 1849 888^ 

...398,a9« 1848 897,910 

. . . 440,000 1844 1 ,048,770 

. . . 667,000 1846 1 ,037.600 

•'HJfiiii 1846 1,074,266 

.. ■ .'j 1847 1,168,332 

...7M,165 1848.... 1,335,146 

...926,114 1849.... 1.750.231 

...890,963 ItlSO 2,100.000 

...749.666 ' I861....:},184,643 

. . . 772,255 1888 ... . 2,000,375 



For the U^i f.nir vi'jts ilir vjIu?' or raw hiJes and skins, aitd of 
manufactured leather, imparled into the United States, was as foilowi: 



■aw ui4 aua* 

Impantd. 

1848 #4.26-3.069 

1848........ 3,507,300 

1860 4,Ta8,0»l 

1861 6,864,888 



tlHl|Klt1.Eli. 

t20H.993 
310,143 



Afi<)ih''T rsMi' 1 iiiaii,- (.ml. 



411,787 



into and exported I'rom ttte port of New York, during eacii ynir 
rram 18ST to lS08,and thrnuabarof r ' 





HMm Isipami, 




OoOMHMd. 




. 269,975 


41.646 


318.430 




268,744 


48^ 


220,375 


1898 


308,987 


89,098 


a66,!>64 




475,640 


96,305 


449,335 




772.299 


8.017 


764.283 


1833 


. 978,094 


169.493 


662.706 


1833 


, 843.)9« 


68.283 


833.916 


1S34 


. 700,053 


169.866 


630,196 
88ak81« 


1888 > 888.881 


91,8«8 




. 849,890 


109379 


898,617 


IBST 


. 623.935 


99.356 


624.&«8 




. 543,300 


36,696 


617.605 




661.106 


34,186 


636.919 


1840 


620.28 1 


81,825 


488.926 


1841 


. 6.t3Jlfi9 


4,346 


629.424 


1843 . . 


635.631 


31,286 


604.345 


1843 


. 663,431 


63,633 


699.788 




. 864.790 


46,818 
88,888 
88394 


80fl,l76 




. 717.840 


734,007 
680^689 




. 610^ 




, 990JHie 


16.986 


976,068 


a « • • * 


. 972.087 


4^ 


967,963 




1,227,386 






1880 


.1.461.304 


none. 


1.197.510 


1851 


1.36K,239 


3.700 


1,426,993 


186:2 




none. 


M^.B7I 



rF^ .\|: ;,■.■„,«■ M«elunls>' ; 

Aichltectuial Euglae«iing. 
• BV J. K. nsuEB. 

Isi a w^ell phiuii'.l <in , Ikhw.-. nt »tore, there are numerous appli. 
unci" nln. h .ir i hit. i K iuniK ily tnti littlt^ to do with, and which, 
tkrrrfiirr, the areiiitfi tiir.il »« !i'ii,liii;in le.nve» to ih* rnnHidi-ratimt of 
the difTerent men who put in the iin l -vain uM- cii"-". 

the wurniing.pipes or tiuen, and tiiu venlilniorH, if any ttiere liapp.>n 
to be. In eoDHe<|uence of this wniit of unity in the direelion, great 
expense ia iiKurred in lb« first iitstaoce, and |H>r{>etttal dofaitgonienU 
oaenr, kivolviiif fhiouoat exponaaa for rcpair^s snd daaMgea to tha 
bttildlnfr and tta goooa and fttmitare, dh^gust to its tenanta, ««d giaat 
injury to its proprietor. All thaw ovita indicate th« nei-caaily of an 
alliniice or arcliltceliit!« arilh machonlcal eMfiincenng: aiid,tlioogh it 
U |>.w.tM.' a mi rs sllianao nay aanra fat Miiity, it would be far 
in t:. r 111 .1 t I iirtiilie and am^crinf lalanla abould baaniled In 

Ciiii-i li r ii iMim of grciit importniKe t^ in ii d ilii-' i.i'.iiii.. Hi'..i;tyof 
design cannot be proerved unhlvmiidit-d, if the mrre engineer, still 
teat tf «ba mm mMhuiie, ha allowed to pbasa hia di^puHMnia 
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ABCHITBCTUBAL ENGINEERIHO. 



wbtnferit mlto Ms eonrtniMce. Hix gaiupipcji ilvfonn every tor- 
n«r, liU »\uk» and lirain-^tiiten are put wht-rc n« tin<U ino»t room, liU 
Water-pipes where they will freeze, his wanning-pipes where they will 
bo Iroubleitouc, xnd all his contrivances where thcv will impair what. 
Wit unity and benuty of <1cn;;ii the ncadetniv nrvhitect nuy have i < <% 
rowed from hi* illiixtrfniH jiriHleceoson*. Ulilily, and durability, and 
econcniy of conntrti 'tinr. .ilU.13 reqaire that the enciiu , r si lilj have 
much to do with the pUtuiiug of tlie building. Uut two heudfi, in 
tfaii ease, are not better tiuin one. The stupideitt shonid bodii^penMsd 
with, and the eleJirest sliould comprehend that it has a nobler func- 
tion Umn tA b« * CMM MtiMant to the bow earpcnter. It should 
COOPrtlwod that lb* b«ailUftll fomt IIm imagluatlon may body forth 
wUIm marred, and fulRI no u.wful function vooipletvly, if creutivc 
Hcninii negteclii itK duty, and leaves to the ntulid tnind of the more 
workman the or-'jirrif .Ii w illioul ulili'li sio arcbitccturul work 
can miieii 1 ■ni,'.;- hr h.i.T.n.'iJ. 

Mechaiiieai eHifistcvriiijj hiw* aireiidy bvi't-n- n icnr,* If haa itii 
records, ila defined principles, iLi bookx full >•{ t'\:iin)>l ^ .ii. l i-nss^*- 
tiaoa, and the arti.it nuy sooo master it, and make it lii-i invaluable 
Mmilt, instead of hb Iwiilwii— enemy. Let Iub loak to il, If 
woDid erDoiKiiuite hfmaelf frmd mMiifyin^ contMitiiMa wHh tinken, 
pluDiberH, and other rude mlnislen to nieri; nvcMrftlsi^ Who, nnthout 
his control and nuperviiuon, arc like the brute &cilltiea vt a lunatic ; 
bat who, under ht!i directioiii wonU contribnte to plam anhitaetun 
tar above the clowuc modeb irboae iMiaty Bake* MB fiilgBl Ibatait 

It i> Irii: .1 i\:\v yi-.ir* siin r inerehants wor'' c > Mrtit with plain brick- 
work — mere b.>!f..!u;uiuiif) —without »y in nietry, dtylo, or attempt at 
beauty. That time ha* past, and the boMft-maitonry h yearly palled 
down, or let to the coarsest usca. Some pretension to style ia now an 
•knmt nqidradi and tlw dnMvt'Mwiii if a»t tlia arcfaitcel, bcailad 
1 for umlet, iT not Ibr dliwtim. And wliea once a ftw «san- 



jk» of complete archllwture, fur vommercia] uwm, arc placed before 
the mercantile community, the abonionn of the unorganim-d draughts- 
men and craftsinii ri wi'A fall to 0\e tallow-chandlers and li-ntluT-dcal- 
er<i. or be pnlii J Jmish, !;> make room for works of ntili y, sninrtified 
by bvanty. Ta;it Iiieh iiwy come even sooner than dii-.-uy *'h:!n1- 
tuev ('I il. iri'l Kol'uri' tlii'V .\rr [ir'/i'ired for iU 

I prop«iic, in thi^t pupcr, to pve a few biuUi wlutJi occar to me, aa 
i« what b mimed inViiildinft finr <mliiiaqr nuct. iiiit 1 wkt so 
nclennona to the MISltf t» iafbnn atudenta «saeli^ wint afaoold h9 
done ; all I expect ia, to {ndWate what is «ailtiid,Hld lrilBt,fi«ia ib 
general abKenee, or ita defective planning aiiil ancBtwiii, I aUppOM 
to U- generally unknow^n or neglected. 

The Hvpiui'Lic Apparatus of a city building, opin-ially if it 
cover the u li jli' l( t, tx of the utmost imp ".rtiiiwe, and it U n->r.a.'Ay on 
to(;-i:;iL'ii'd •.n frozen, to be cl"^;^', ,1. in get dirty, to h.' .1 j.ui- 
B.inc>s I'ruiu lis tihhineRH, and to make trei|Uent or constant nuiHe, and 

10 {fet out of order. The first consideration of the architectural en- 
giiu.-er, in bia plan, altould be to pUea Uia pipes whore they will be 
prataebd frm eanMb of cold auvk* « mkmtriagVt aom nik 
terfil fbat wUl mt eondoat heat. Iw mit eouiden^D b, tint 
lh,n- should be safe from injorv Iqr ati^Uit^t or other eauw^a ; and in 
i ril^ r that no accident of thia Hind may Ooeur, they should be of iron, 
cf <i\c':\ -ir^-r^h tlcit iwrvant* cannot injure them by vinfent pitfK-V 
ini'-.i.illi iT'iii ;>:'ki.T>., ,iri:i I'tlh.T ini*riiijii':it'< tliry i)i;iy \i-<.' Ii> lirivu 
tiirijiagl) Uifiii lh« rubbiih tlU'V thr;>>i in. Nr;irly nil tin' '.rush in 
*om« building i« tJirown into tlu' Nith-Mli-i ar^d j/rivy-lia-iiis ; and 
when it clogH them, it is punched until a hole ia punelied ciiruughthe 
bad pipe, and the building is drenched witb foul water. Thia dreiieh- 
in^ after a few rMielilioiis, ejtai^peratca the orcapants of tbo lovrer 
part of tiM buJldiiif, if U ba a bunineiw building', and they ahutoff 
tlte water at Dtghli wbfeh b the only time when it will riw to the 
•pper floor*. The water then become-^ deflL-lent, the apparatus can. 
not be flushed, more clogging follows, more punching, more repairs 
an J alteralinno, each wnr»e tnnn tbri ntlitrs, iind ao OIX UUil the beat 
tenanit df^ert lliu buildini.'. ::i wliici they :\tv anaAJMd by iOtOhnbb 
uti'oclieis and cannot at all limes ubi^in .tali r. 

A« a convenient and ceonomiod aj'p;.r.i'.in for lu'dn/njin mul idiiri-- 
elus«t% 1 suggest the following : — The baiun to be 01 the height suit- 
abl«fbr»wn3MrtBMi,ao that the waabhowi may be aat upoa It, and 
cnptied HI It wiOoiri IzeaUei The feir.«itfai(r ralve. m moch la aaa, 
ahoald OOl be adopted, as they get out of order. The eunica] cock 
b mora rtUlMe. The wooden svat shoald bo ko weighted as alway* 
to rvninin upri<]^t, except when held down ; and the axis upon which 

11 turn* »buuld be provided with amm, from which rods should go to 
tbu arai» of the cockt rirnl h.i-ir. va.He. If there be alwiys a head of 
»:iter, ie^ill bo ijiHi r ii. Ii:iv.' liir walrr-t i.r^ jiii'iidcd with a 
weiglitcd lever, aud nut connected witb the seat-axis ; Uie duibtng 



b preleiabb to hot water, wben it can 
il, boemae the tenpemtma h the aama b all 



will dien be more eflbctnally ti<'<H' by the rat>id flo«-, atid little water 

will bo waNled, as the cock will be closed by the weight, a» w>on its 
tfie hand is withdrawn. The best eontrivame for dirt'ctiiig the water 
t<pnn the sides uf the basin is a tubular ring around the top, with sKta . 
< i III occupying a line cle.tr round, and projecting the water, ao 
that it will strike the »idM nf the l>it»in at a very .ncntc an;,'le. 

Tlie urinary, whie'i lu i n introduce*! to prevent llie neat from 
being wet, is superseded by this arrangement of a lifting xt-nt A 
great expeme, and a gr«itar onisanee, are thus got rid of The iiri- 
narii^ tno«t in use are not fluabed at all ; there ut a small atroum of 
water running into tb«fl», wMcb wet but a amU potlbn of the bot- 
tom, and not even spatter* the Me*, wMeh ueffer get rinetd, and 
always smell badly. Tobacco quid-i. ■.;i:.mi|i>< of ci;rani, palH'Mi, aod 
mUccllaneous m.-it'tera accumulate, und -.-.iij ihe oullcL Thei« b 
filling' U|«, fermentation, overflowing, Ai.v, iVt'. In '■tiort, thu lirismry 
ih n worse than useless addition lu ('■n fi-t, .il' .t w .acr i ju^i'.. 

Vexth.atiox in a wjiter-closet t» «b»oiul«ly ntceswiify. Al [irc^Liil 
it is suflicient to say tiiat from the bo-sin there shouhl be un :.ir |i:i~ 
mjp: leading to the main poMOge tlirough which tb«i iwiturc air is 
aabausUHl, and also at the top of tb« elowt there riiooM m another 
exhaust pivwage. 

To produce a constant and ample general ve4iiilatlun by IJm; dlfler- 
cncc of the density of the internal and external columns is an impost- 
sibility. It may be much better than no ventilation ; but in a large 
buililing, where there are many persons, there should be a sure mo- 
clu^iiical incann of cvhaustiotL And thi« n'liy servo also to produce 
the draugtit of smoke. An cxliaustirii'--l iin, ■u, Si as is aometiraes used 
for Bteam-lwilens turned by a small slean)-ei)giue, or by any power 
tluit will work uniformly, will be a great pniBietcr Of eeBwrt and 
bualtb, and will save more than its cost. 

The Wakiuh Apfabatus of a bailding fall of kdgiBgwraoiaM «r 
ofBcae b a matter which ahouM be stttdkd by the ardntcetund engt 
neer. PerkimN bits b>-en much approved. It isi, however, more agree- 
able to bare the warming-pipes at a tempertlurc not much exceeding 
that of boiling ivnt' r. 
be u» convenit:;it ly un 
pnrtw t>f thv .-i]-,p..r;t: in. 

rii> iiii|.I lint n-iinlly made against these modes of warming is, 

that they »eeni lo uwke ibe air " close" and impure. Tbey do not 
eontoilmt* to ventUaiwn aa Sna dei and ao the air« vitiated vj nyi^ 
ration, beeemieeeaiDceidvely impure; but if proper means of ventilation 
be adopted, HO VHpleasant eflecia will result from the apparatus. 

The freeh air ahould enter the room just under or bchiitd the warui- 
ing.pipes, so as to be warmed before It rcjielies the |>cr>tons in the 
room ; and ilie warming .surfaces should bo «u arranged a.s lo radiate ns 
rnaeh hpfit iii po»^ilil». in crd-'f ili:i( (he air innv H'lnain comparatively 
i-'n:I, ;inl tli>' !«• drl i'.ivi fndu till' r.idiiuLl lii';it, il- il i> ir^'lil open 

lircs. If tiiese precautions bu obM*n'ed, this mode of warming will 
be found tut agreeable and salubrious as any; fur superior lo wiMt 
is called the b«t-air mode, in which the air is heated before il enters 
the loem, and H will ba atailyaa economical a* the hot air, and Car 
more eeonomteal than aepaimta etwen or grates. 

But the cflect on safely and the cost of insurance la of great Im- 
portance. Tlio fire that wams a whole building or a whole block 
sliould bo in a fire-j ronf room, under ground. If steam of a tem- 
perature not exceetlitii.' '.i /n ' bi- u^M d, 1', cannot set fire to any sub- 
stances it is likely lu meet with ; il may therefore be said that it 
would obviate nearly all the danger which arises from ihp umu il nu .uis 
of warming. To reduce the danger to the leaat possible amounl, the 
fire-vault shuold be UMbf the hack <tf the krt, when it b naant, ar 
under the street 

It may b« added that nearly sll the cooking maf be done by tb* 
steam or hot-water apparatus : boiling, and even baking, may be deoe 
by it If hot water DO lued, a downward loop in the pipe will rvit- 
dcr it easy to boil in any vessel, by placing it so tlial the loop will 
dip into it ; and if steaui be used, aeatfaig f eeeisla eontaining water 
saturated with salt will serve aa aUciaflitBaanate baiiilnaiiyeMada 
that msv U» placed in Uiem. 

(i.is I.1..HTS, 1,1 ihi; ^IIltil■n:lry. .nrfl safer than movable lights. If 
ground-gbkss internal windows be used with judgOHiat, the vJipelMo 
•f keepuw a fiaabb light thrmMhoeA e braea, bv maane of Ihe hall 
and stair ugfata, will notbe mnen; sad t^be doaakUHnrable li^to 
will bo little used. 

The gas-pipe should always pass through an outer pipe large 
enough to carry otf the smoke and heated air, and any gas iluit may 
escape. This rxleriuil pi|Mi should be inserted into the glass that 
covers the light, .ifd h<'ld fifinly by elastic packiii!>; niid thi-ri- »hnu!d 
be no wcnsiois lo r.'ircm., ;!„• ^f|«.ts, except for t'n- i>iir|Mi^i' (,f <.di>;in- 
ing. The j«ts nhoald b« prujccled downward at an angle of about 
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4S°, utMi tho bnnwrn w antinxcd tut not to cast ahMtown wh«r« thcf 
can bo ineonvenunL And it may hv iddvd thai plain grotiiiJ-ulait 
■hoflU ba Uad, w M to emiMal the Aame from tlie ye, and no uriuu 
lUiita all«md tX tha lowar |iart which can ca^t nhadovra. 

Wmaowt, i»i narrow alrtwtd, fihoald reach lo thv c^ilin^, es.pccl.i!ly 
if tha rooniA \t dcfp. otliprwiae the rooin>i arc li;;li<<'d only ii«-ar thu 
winilows; and il i« mnrp ajfreenble and n.ffiil *.u h.ivn tba Uahl aOOM 
Jruui a -.ourc,' ab .ve ih.j -.tsual mnge nf tin- , ) i-. sim e it MUm ob> 
jecta more dintinctly, and dow not dnxzic iln' « yi-i. 

BaildtnK« thiit ar* dwp !>liould not lone tlie iiiiiiicnsc :oiviiiit;iffc 
akyligbtis whkli wUl make the uppvr stoiy more t-aluabio lhan the 



H, if Ihqr to pnpw^ dattgoad and eon* 
■tnictei. Hm VoIM fflMm. nada In putM ab ftet aqnara, aflbida 
perfect Beeotilv agailHA Icoka^^e. But th« boaa coipenten who de- 
■Ipi akylishta birariably make th4>in aa inelefut ud B-iL-leiis a« poa- 
aible. They ari* ni><re tuiinfia, which throw an inlenw light upon 
the floor, and leai'e the nnlta in darknem. The Italian arvhilvcia 
have de!iign<>d a nirved ceilin)*, which roc«ive» liglit frwtji Uie nkyli(jlit, 
ao ax to hav, mi i vi n lint, n«'ilhcr too liffht nor tdc !!;ir» for f>(«ii(y 
of eScCt 'f lie wtillx alxo rvct'ivf an e<]aable light ; and it ia uHual to 
dccorat« the vvilins with dinlemper paintinff — a cheap and asreeable 
•abotitatv for whidi the paper>4taineni woold furniidi, if called upon. 

DiTMB Waiters, or ahaitB, with Miii|; platfomu, ftr Um tniUHuia* 
' man of light articles to the npp«r rooms, •!« naafbl In loanjr caaea. 
If there Iw a porter, aa thvre sliould b« In every large oflil^e building, 
he will receive packages and aend them ap to the tenants, giving 
them tmticc liv a toMdi of the bell, or by a call throiiifh th<> tsj). at^ing 
tubo. I'ii>.ti:ii-ii .111-1 ii'.licTs woold be much ri<lieve>l by ^-iii-h n h'-lp in 
dbipatcli, and llie »t;;ir ml' xtmryt and ?hcn^!«,'sl.hiT n uiiM U- L-«Mirn>- 
mized. 

In Naples, II lias hecniiH! umiai to have a profeaaional cook in the 
Itnanent of «»m iargv 
Ua hroiidtaa maala to <l 
all tba talila ftwnitun. 

bla^meya, aad kcap Ma aarnurta ftoai maklnf too liraa with toall 

matters. 

Bnt il i» not necessary, for the purpoae of this article, that I <ihfluld 
(.•numerate all the conveniences whie h nn c n jineer could introduc« 
into a building. It ia cnoai,-h j i'ivt .vnt. :iu riearly as may be, the 
(general bvDcht of combiniti^ with itrchiltMturjil tjilent n»d I.ihIc so 
much »f tlR^ wiviicv and gcniun vf the engineer as m:iy be rv'{tiixitc 
to tender buildingM convi-nicnl, aalubrious, and ccouutuicol. But I 
t wall aiDit the elegant device of Jaaab PUMn^ bj wUcb tba 
■ af a ataam-engine or other prime molar mmr ba tnuMmiilled to 



go boilding oaeapiad bgr CuniUai or lotoia. 
<bow wboahoaaa to lairanica bkfvlmXMiiig 
I. Tha d«Bb waltar woaU vary uvan aluidga 



aUoarla of a large building or block, ur even lo all parta of a town. 

Bw iwa^waed to exiinust the air from a largo chamber, from which 
■bM r«B to all parto whaia powar ia imaraL £Miaa% worfcinc 
SSh aimaaffeadoi^^paitoi^iBto Aataijipea. nnttahMtaia 



■ of oil,<]iat art annoyaaeaa attendii^ *tc:uii-eii<rine;^, are entirely 
•voMed; and ihere i« perfeet aaft-ty frniu cuplo^tiont, lin-s leaka^i-«. 
Sit. S<icli client's, lo do the liftJnv '^i a Wikrehouae or !>tore, would 
be rmiscnii'iu and cli«»p. if it were the custom to oso them ; and tht^ 
ventilaling-f:iti<,ai)d small rnginca fur domestic usvsmi^^il be worked 
in this way witimut Ixting in tny way troiiblL-i<«nie. 

Were auch eiiginea in U!<e m atoreis tlu-y w>)uld lead to another 
iiniirovement. There would be room for carts to enter, and receite 
their burdens from the hoisting apparatus, without the labor and 
dHiuKge which nltend the tumblhijrot boxes over the sidewalks. All 
tfaeno and other cuuvenit-iicea will, iu time, follow iIhs arvhitectursi 
aaapnear, wh«n be thull hwve eatebUahad hk Jial daniaioB am 
btuldan, plombna, tinkera, and olber nata worfcnan, wboaa rada 
tastes arc beyond the control of science and reason, and whoao mere 
bone and sinew labor neods to be directed by the brains of men of 
•danca and goabM^ to make it produeiira of an; lliiiif ^ttaaablo or 



BalMteaifaic Topoalla 

Ax oppoftnmtjr «nu afforded us, a few days ago, of wilneaning the 
operatioo gf ttio admimble contrivance for reefing topaailis top-){allaiit 
aaib, and aouaa^ fnm tha deek, Ibr vUeh Mr. Hamy C«iiiB||hin, 
R. obtadnad lattara-|MtaBl an tto aoih November, laao. 80 

simple arc the means which tliis ingenioos mechanical orranganaet 
places at the dinpoaal of the xeamcn for accomplishing an objeol 
whiili. under the priwent systrro, cannot be attempted withoDt en- 
cuiintf riiiL,' MJi;u- Ji ^rret of risk, and, even then, without the certainty 
of Nin 1 iMilii.^f ill l!ie contemplated man<pi!VTe. Wifliin the small 
liiirli'iii 111" Ihv iMirri'ncy of the patent wlm-li Inn ;il:iMd\ i-l.ip«ed, its 
sought after and largelv rcsnortMl to in 
eommerclal aaviea of ilollund, and in 
Wbctber riewnl, indeed, aa 
n measure of economy In the working stiilT of a thip, or as riindiiehPa 
to her security by Kiving men from exposing tbemselven, saviiig tiiua^ 
w hich frcijueiitly liworncs in the lii);l>est dejfree precious, and rtuhlinf^ 
other duties to l>e mora rapidly eXii'Uted, »c cannot conceive that a 
more UM-ful invi-titinn vo-i'.A he -iiilccl tn rhn-r wV.irh nf l.-itr re!ir» 
have so greatly iiji|;n.ai'il .mi ^,ll::;|llrll.' 

On \iw occasion lu wkiiti \xu rt-tt-r. »<.• h^d tiic s^itiKrinii'iii nf li.'ini; 
present on board the brig Redporl, \yiB'^ olT the <'..ntt'ni t uil .it -.In- 
tuirlii ijuav' of tlie Luudou Dock. This voaael hiul iad hm iuajntop«ail 
fltiad OR Nr. Canniiiiliaa.'W plam aad her naalor and crew anoka ki 
tha Ugheit tanaa or tia vorkbif an her weent voyage. Bavcrai 
([aallenien connected with akipptng also •^xpre>Med their satirfkellaa 
at ila wonderfili limplicitjr aud efliciency, some idea of which will to 
, that tha aail waa ctoe e -ie e fcd by opo 



jiiiriiiiTi III iriv I iirri'iHj ut ine paieni 
advantiiges have been <!M;«rly sought afl 
lint aonntiTs in Um leyaf and aommerci 
the mirinea of other continental states. 



Dtmrad by the cbi 
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Tlie actDniiwnuii^' Ajnires exhibit the genend e-hnmetjf-T of the 
miibnnism, when in-.i iiib.d to be applied to ve*s.<'li <,( tha largest 
cliira. For situiller veaeeU, mems even more aioiplc will be suf&o^k 
In all aama. however, tto jtrinaipla upon which tto nan 



prwppd". t' (tj»> vf-rv nhvliii]'* r.:u- .iT rolling tlic sail upon the yard, 
tjy cui-iiij; I'll' y-Afii hi i. w lv.- tur :liut purpose, cither by employing 
its own weight, together iviih that of the «aii and m appeubgea, to 

n^nodi 



(to tatalfaMi, or by 1 



I af polleya woilied fran Vodeuk. 
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«eiMMwMiridi 3w iMMMartiM punU by 
o&MMmidnjv. 1. Tk* U|jUof t»r 
or aralynfib f , w c plaea of chain, whioh I 



GelK-nilly, tin- V..rm. r Irn 'liM.i wiiiilil \»- lli.' |iri-!".T;i'!li- nlii-. riilil tH fuR' 
procei'iliii;} fijrlinT, iVK (uujjujk' \u a :>n.t 6.\|ila<uilii><> i>t thtf 

IHei'»'>!«.iry arr.ingi'nienU. 

Vig. I rvpruseiitA a iwcliua of the vard and mnal. To comiei't the 

Cud with Ibe maitt, » eoMltlVMlM ia «iii|iteyid which, in MHtietl 
n|;i»S«, h lenofi « ** pwrnll." It eoniMM of lira Iwops b r, whfeli 
iirv iwMi fiiibniviti;; mast, yet nciilt- »u(n«|«iitly Ul^o to !iIMt> 
freely upon it. They art- mode in two lialvvM, enn>n^<ted by a miil- 
abU' joint, whii'h unite on the other iiiilo, and urr Vivrv rrlaiin d by 
the bolls r. Tl»! ring* are iiIm) oinncttcd Io^tiIht, at fomv Mnall 
di>«tani-c «|iarl, by upH^lit bim, Thi» tiiL'th<>d <»f iron.struotioii i-\ idfiit- 
ly Ailmtt* of the iMrnill being put on nr rvHH'^ "i li oni (hv nia<<t with 
Ibi* ?rvutiKt 1'o lh« [iiirrall that furcn\-d i'^ altacbvd Uie fruuMv 

work w-bk'h nusUilnH the yurd mt its middle poial^ailii witbla vbkh 
h is ailsceplible of ruvolviii);. 

Tb» iKCflaaUiM of the yttd, prevtootlv' to it* beteg 
BomitM, h «liaw» In FI(t«, 3 mid 3. The biupr fig- 
on reprewnts • nH .1 b<u.s uhich !>M'urt-ly Htivd 
qpon the middle of thv yard and rcvolveH willi it, 
occupyiDU lh«! poMtii'n whifU is generally fc'ivi-n to 
ibc iilluK-huup.' T, III Fi^'. 1, rcprttiH-iilit a bolt vi'liicb 
ennmtu two riiips, .lii lin u1 !<•)> thf Ixwn and tbf 
y:irii ri'Volve togt't.irr. 'I'Iuk' ruii,'i .".'i- litt;'i,l iif -ii 
collars or b«afiug» on the bosn, and tncy aie aliungly 

the luffM 
I top«iiil lyv, 
' I Ken in a 

mare'ii ftwrnil is th*« cmtn of > boa i. Fig. 3. In 
the nidi-s of • gnvn IK s mudInv «f * WliellMi" 
teeth, which taJM into ■■d enimM th« mmmmi lb 

of iho chili 0. 

Thin U th«! priiK-l(iii'. |i <•{ ih.' construction, uml ii^ workin;: ivill 
Iw rtadily pervt'ived. The jorivend p of the tye U mmiv tani aiM>ve, 
•ad the other eiitl p' U uliiekened whenever it n neceiMary to lake in 
m rect Wliua that end i» let out, the lioki of the eluia take hold of 
the teeth in the gioora of the b<n», and causa the jeid to wrolre. 
In Ihfal erejr the Mil la wmind upon the vard, and th« elnflwe expoiw-d 
10 the netloii nf the wiiui liimliiiidied. it U evident that the uiM:;lit 
of the yard ajid wiil tend* to fiicilitat« the n|ieratinn, and thu-i t.u- 
jfn'iiti'r ttik'linris iini! ivriijlit of the canva*, inst^aii (if rvml'Tiii;; 
niurc iJillU ull thi' w rk ot n'.'ling, actually lessen it. It' I'u- ui'tnitinn 
l>e re^f rsfij. .1 ri-tt \\i l li*' hl.iikrn f*i,it ; 1'ii^ [njrj>ij^t' il is milv 
■ecesMir'. H' l-mil ihi- ^liii'ki.'iH>l i.-nil < ( '.hr lyt- 

To eiuible Uiu sail to be woiiikI upon and tinlooood from the yard, 
R is neoraaery that nome proviaion abonhi be mada tar the A«» ie*^ 
hition of th« yard in the rings at ita middle poinL The eontiirane* 
to accomptisib this purpone in ahmva in Fii;. 4. An upriitht »l<it la 
formed in the sail, reaehing from the top downward to a litltc below 
the clow reef. The edgeH of the slot arc " roped" or iinbhed with 
the nitual rope-binding, and then covered witJi leather. A act of 
slreteher* or tr.ivi't!iT'« — f^T Mhich thr spfcificatinn deaeribea three 
varii'iii ■•— cniini'i t ilio o|i;MiHti- cilr,'! -i <.'t' tiir ^lri|. but are so jxsr- 
ffii-sli-d M to ailuvv ilm i>;iil uii tiUit<( aitle, with its rope e<lL'e, to pniia 
tro'lv through. These slrelchom are regulated equal distancea 
apart by ineana of " inuoiuet-»tni|n" pnnHing tlirougn the perforationi^ 
ctmna with CMtn* on each Mde, ao aa to cower the alot 




mdth^an 

anahownintheitgvre. Thelowerpartonly oftlmeMivaalaattaehad 

to tlieiui), and tlie upper traveller b< furniMied with n wrew-boll, by 
meana of which the eanvaa atrip, with the other travelU-rA, is raiacd, 
when a reef is lei out. Wn-n n rc.'f l.rin^' tnk.T; in. and \hc mil 
ia coiled upon the yard, tliv ■• m pint's" uml tin- -.lil ■m I'itlu r ^k\'' jui-h 
|hr«ti!'_»'i t(n' pcrfftralinn-i in tin- travi'lli't.i. .inJ Ihi' c.irn ^li.'.i.-s ilown 

Willi tillTU. 

A " lap.over" is tilled to Uie ton of the mil, to cover (he jack-stay 
and ptevenl friction. The jewcUblocka at the yard-ama turn npoa 
the pofaiU of attachment, *o «« to nnMt being turned over Vy llie 
Milalion of the yard. 

In many ea>CH, and, indeed with few exceptions, the boen and chain 
jBay be aupemeded by the uae of a strong strap coiled upon the yard 
—a form of the invention which the epecillcallon iiM;lude.'i. 

The advantages of IhU elegant and !i!'.,'!!!y i»frt'<'tlvft uiodn of ropfin;; 
hardly need being pointed out. Tl i n- M .itn ly ;i ;i:iui;i.il n;n:i, 



whiif> vi'r ifiav hi-i ) r ji!<it<'f"< in favor of the practice to wiiicii he 
Kit" tK-.'ii a. I ii^ti.-ih •!. '.vli , \i .11. Ill i.ot readily acxjuiewe In il« onperior 
meritit,and iiail it ita a bonn,aa all h-nve done who have Itad on o^ 
tpnjty of becowinf aaqonnlad.with !i. W' l ere veaaaf 

"* or it ia MUaatty lo iMUte sail spmidv from icdnead csnwn, 
ndMM aaH iiUMdlnbl*, lli BtafUl aapUnlion ia MmOMlf 
aiMflOt Wll]iita<M,Maqr«idMrt«iMqrte«wd«^1^(^i>nll7 



would seal ihf d h hi i I' ii tn l li- •^Siip; iiimI, In any cjisc, i-niploycrs 
have the iiiciinw itiUu,iut itiu' mlit ihcir .'ill:iir^ a judicious riMirioiiiv 
in the ri'ducli in nf ilirir i-n-ws uiiich niiiy in- M-t down, nl tlic luvvi'st 
estimate, ul one man for e^ich i»:iiJ itt which il in applied, and ut xaving. 
by Uie «Kmini«lie4 dnntioii of iIm n^/aga, which hencefonh lieeoim-a 
cfearly pmeliBalileb But above all, on Mie sconi of hntmnlty, lldt 
vuln.iiilo invention ought 10 come into gcncial Use, tvlMm it ia only 
con»irler<-il how nueh the hstuudous charaLiiT of iM»<iervl«e ia in- 
cniio'ii by tin- practice' of .tending men .ilofi. 

We Ikivc bcfure a sheet of lesiiinoninls, from a variety of ownt r^ 
and iniister!), who concur in s|M>jiking most highly of thi's inveiiliMn, 
with reference lo cjuh of the poinis on which it reeoniineixls it<H'lf ; 
but we conceive lliitl the two fultowiiiu' iiwideliUi will wirve a nuf. 
fielent illaatnilian of Iho capitbglitioa « Canninfhan'a ifl|wail noder 
trying eiieamatanceM. 

The brig Sftck, only a few days ago, |>iirlcd her cablex and got 
upon a tee-shore, and win, obliged lo carry a prc^K of in iinlcr to 
gel Into I'ort«mo«th. Hy the u«e of the piitent top^ciil. which ciuibled 
her to make mil and reduce !<uil as i|uicKly as she desired, she luiin- 
aged to rnn :ntfi I'nrismoutli in safety. But for this powerful ti!<«ii5. 
ante, she n rl;ii:il . Iiliv.' gone ashore. 

For a secotid itisUiice of the practical efliiMicy of the iiivcntion, we 
may refer to the J. C, a new brig. The ve»»el was going into 
Suiidiirlaud duriog tlte Ual Iteavy uuUt viUkh visited that part of tJie 
I to tha welten watcr,aheama under I ' 



reefed tonaaila. Inatantly the men aetto work andahookodlallber 

reefs, and the vessel was driven through the broken waler In saiirty. 
Other vcB^ls in the s.ime circumstances, but not fitted with the jutteilt 

tO|>H.i!l, ttn :irti.-il to, and were taken aback. The opisiton of eompe- 
ten: -n n-.itVu i r> il Sunderbnul is, that had tliese vesfi I- In - n tittc-d 
with (";inr];rii;!i:irii'-< ?njVH.ii!», l!n>v too WAiild have f?nt tlinmgii safely. 

In i^'HiLai-iiHi, it i-. (.Illy nri'..-..iiiy t.. ul.MTie tl i.t ' I. !■< description 
of topsail can easily be hued to every ve»wl ngged according U> the 
present system — all Ihe pnrtictibirs necessary 10 bo known Car fitting 
it being the tonnage of Uie vessel, tlie depth of tbo etona mt^HOM 
whether it be n ateam or • aoiling ve-uet. The adoptioin of the pident 
supersedea the nee of reef-tackleN, ear-rings poLita, erioj^ea, aiMl 
Flemish horse.*. As an additional point of economy resiilimg from 
!Ih) use of this invention, it is pro|>cr to melitiun timt liie diirubiliiy 
i.r llir .^i;: ilji.-lCi- imi:i.:n«.'lv im'n.Tfiwi : »im>e tlie »>M4Mice of the 
|i'.HiiI^ 111 .III. ..- HTi.ivi;-, llii.. (I,'i:ri|.. ti\ .■ .J.rii-i'.ii uf lli" i .invaa, Whbh 
U llic iiieviliiole cuK.-.||ii.Mii'i- < f ■li.-ir ti;r?>|iiiig ng.iiiigt it. 

This important inn niinn ]•> Mpi'llv im rensang in favor in our own 
and foreign commercial services, and seems destined to give a uew 



■a oppor- 
i<<aliarU 



and Oralna. 

Oh pages SS to M, we preen nt. .1 u v-.ry labored rr|>orl of Uie Ixin- 
don Board of Health, giving the r(j..u'.l t of experiments. &c., higiily 
favorable to iJie general use of small pipe-drains, and giving tables 
and other definite preaci^liODS, with regard to tlie proper size and 
iadhiitim andar wqrliiB dimanHlminaa. The late English journaU 
gi*» the ibllowhif icporl of Ike proceed hig» «f the " Inatitniion of 
CtvO Eoginccn," Dee. l^th^in * mmt of anetcirNt •tnttar ioforli 
anl in wUah aUdrion ia 4lfMlly nda to the ianner artialatandinm 
manaer 4)nlt« eendeomatory of ita concluatons. 

Tin. iliMiission on Mr. R..\\ lit:.-(.n'.i I'liper "On Ihe Dninuge "f 
'I'liwris,'* was ng:iiii resumed, and occupiod the whrdc uf the BVe)>iu({. 

It was contended, that the absence of n clear Qodamtandiqg of the 
subject before (he meeting Itad arisen from eertain dodrioce having 
bean proDnlgated, in the publiahad reports of the Board iif llealtD, 
alraoat amoonting to (he prescription of a stereotyped mode of (rivaling. 
■It cases of dniln«g»-, however various and peculiar the local eircuiii. 
stances niigllt be. This aasmniition, by a public board wiis strongly 
combated ; and it wns shown, thst tn t)-.p jiidgmenl and experience 
■lone of the enginei r, t.jnk; h.M; }«■ i itrii.^tod the design and cxecu- 
(ir.n {-f wnrltp, nf such importance to the community, its the sewerajje 
1.11.1 dr.niinco .1 . itjoauidtoviiitinimtiwoorwhiditheiiirenniiitanaieo 

could be identical. 

Small pipe-diaim night be efllciont,if cirBnmabincea never chmgifd 
and ncc>deiit« never occurred ; bot the report fnMn the Commbddonvra 
of Sewers .showcsl that, notwithstanding every 4!M«', Uw lin>st evtr.-- 
ordinarv articles found (heir vv.iy into the snMll eOBdnltk, and tmir 
•iilira Jailno cnaned; be8lde^ tliat unieaa • heavy ptcwwro of waier 
in eonjiuetiam with nipodndna, eloppagea woold error i 
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and thi'^ pr<'ss«rn svsl<'in, like a gront i:illiix <>1" ••lorrti-vvriNT, for 
the conveyance of wiiich pipo-drsins were not ttdaptrd, caused Ktich 
an nccomuladoB of badb-witar, M Itoodfld tho bwiwte gf tk» 

tUHtMm. 

The ftviit^ni of combined Imk Aainage niaa sboXrn to b» 4^ 
eUedly objectiomiblo ; and that as tributary drains tho |ll|Mt 
•hould only be used when they connected dim-tly wiUi main or arte- 
rial sewers. 

The ftl:i'rmiiit of a gn'«t<"r nmniiri' nf vriiwity of flow in, «ckcallfid, 
Mnnoth '■^ ^i^ [ir^M-ii tn li.' u fiill:i''y uiui a lil■llJr^iu^; : t!.i' correct- 

no-j«« of slit' toriiiu !f ut liitttl, E)i*?lwein, l'rony,and Poncclet was 
maintained, ai.il 'lie i losr njiproximntion uf the reBtilta of actual e.x- 
periineota, on a lar^e tt^ie, witli lhoi>« formuls, was exhibit4Mi in a 

It Uiuit Im admhted, that penmaiiency and domliilltf thoitld Iw tlw 

fliat eoiiHldcralion of an vnglnecr, in denignine draiMM work; a*d it 
wn wi'll known, that at inclinations mentioned by tm mthorvf Iha 
paper, the abrading action of grit on thv bottom of pipes, or even on 
ordinary bricks, would soon wear them away, llicreforo thin pipes and 
hollow brieka wan ml to be wad for maia aawera, in graal itioroa{sh> 



r-ircx, iir wlicn' ti'.irir.;,' uji llif "In-cti wimlil In- ;jn-_' ulicial IO pllWia 
coiiveniencft, or cauiw- danger to the adjoining tiiiildini^. 

The plan now In eovraa of trial at Lieiowter, under Mr. Wekataad, 
for Bepamting tbe fertlltzing matter, in a aolid atale, from the aewafo 
water, bf which the latter w^i^ deprived of ila noxious properti«'!<, waa 
mentioiwd with praise 

Tlic practice of constructing the main wwors at Liverpool, bv cat- 
ting the sand-stone rttck to a curve^ «o as to form a natiirol (overt, 
and arrliiiiff ov<»r thf t ip u ith Viru'kji, uning pipe dnuna OnJv for iCpa- 
lA'.i li't'.ii r.K, t'loiii >':ii-li houic. ami i-oiirt, aa the caae n^pit bt* waa 
full)' de«:ribed and »Uile^ to h<' very nUifp««fu!. 

The selection of proper oulf.ill-i «.t< miiniltcd lo bf n i-hi' f i'i ij:-<id- 
cnitioa in all designa of aeweragu ; and puropmg was demonstrated 
to be open t» aoiWM ob(eelioiii| m Um nilnto of tott, and IbbiKtr to 
AoodJogv In otua of axtraerdbiaiy ndiwlwl, or of tho dani^paiant at 
the machinery, which ratiiit of necewty be in dnplleata, aa ttio fifA 
dnilni< contd not be used like large aewers, aa elongatod marvoin, 
during such a stoppage »s l!i;it < if sixteen houra OBt <^e*oiy twra^> 
four hours, which actually oocurn'J.by the actklBOf dl*tid(|OaiHB]r 

of Um wwors of ibe •outli districl of London. 
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SLOAN'S PATENT HYDROSTAT. 



[Hansh, 



matafm Malt ^rdfoMat ftr tto Fiwvwtin of StMHt- 
BoUw Sxptoalona. 

The f npraviiip wlin h s r n, ih • m ; iispi' iv. i,; i}io |tr<<iieiu mimher 
nf llic MagiutiiiP, if :i ' liihhil rL'|]n -i iit;iii.'n nt iho Ilydnietat, wliic^ 
many of uiir r< ^iI' t- u ill n , i. n i u.i, |i !:u : ■! mipxliibiiion at ihi- Fair 
of lliu AilK-ririin iii ( l-jii-Ur b-l. ulirii a goUl mrdul w«« 

tWwI'-'l < > ill'' liivi.'ii-i-r. 

The llvdntei.ii. ;i- i'.- n.i:ii'' iri;!ic;iii ■., is (Ii si^th'.I tu ki-i'|i liic wati r 
in llic bollor »l«;:_vi a: liii: >am-' It vi 1, ur ■ivilhiii vr-ry ijimv.v iitiiHs. 

TbiH is done, itui by «ttcin|Hiu|; to auperxrtte the uiuai focd-pampa, 
bui by iutmfimmg m pariect ftfublfaig^w liei«Mii Muh ud 
boiler. 

Fig. I U a ftvot varlical vit-w nf the tlydrmiat aa amnged to apply 
tn the outaUlo of ■ boiler. Fig. 3 ih a sirctional view of iho same, io 
which th«> nhnfl a, ilrivm by lUn cii-finc or niher moior, revolvoa about 
four time^ per minntp, imparting; inotioo 10 iJio cam b, havingf IWO 
curved hnlcx llm>ii<:li whirb |iaKH lh« »ljde> eCt attached In the graotad 

oalkr rfi at the lower ends of the alido* ee la aiiaebnl anotbar cam 
t Dot ftauned to ahaA a. To tha oopper float / k aUacbed a conpo- 
ailiiMt naMd Made or indicatory, twrtmr ■ itanfe eo aillMr aidOfeorviaig 
aa a gnide in ila paaaa^ InoMly tlmtogii ijit aknad icat 4 ftaUlMd 
00 dw imido of tlw «iio {tit, tvhieb ibma tko Mam ebanbcr and 
waiK Naemir kkk, niA tts walor attd ■tcoin eomwetkma ^ and C 
The domd Dm ■ants* the flnat/ohow* Ae wMeHanli .with the float 
natinf on tko aotftcr, holdin); tiio indieaUir g with Iho lowest grade 
or alep oppoeita the edge of the weiirht m, Figs. 3 aod 3. A ahaA, 
ftarmiiig pan of tlie w«i|f)it m, panics throii|;h a alitffinK-bux in lh« otit- 
Md« nf tli<! front plats incloaing the steam chamber keyed firmly 
to tliia titiari i^ nti arm or Inver n, with a pin In llic ulber vtul nttung 
on llii^ nun 6, iin.l mlrnn;; tti' u^^:«'^|• '>! iho rullir J; when the sha't 
a rovolvi:«, ih-' i um h c. laiog in costiatl ili<- pin. raiocs it to I'm 
bighpst point o) .lii rum b, tlierebiy, also, lil- nir ih ' j,'riK.iv«d collar if, 
wliich carrie.H iljf? sli.li s r-.- rt<i4 th«» cttm ulni rrlu'iin^^ imtipalor 
g from the prc»»itre 'il llii' ■.vi iirlu nllun nii; it lo .t-''iiiim' tii" [i'>^i- 
litiiis wliich lh(^ Hoot Iru rmin m :iy ri'^UM^' tm uto water ; liwj cam 6 
still inovinj!, ollow» till- iirni nan.l jrr,»,v.il >-ollar (< to fall gvntly, until iJie 
edge of the weight m again louclte^ oiu; ot the steps ofliie indicator, thuit 
making tb« position of llic cam r dcpeiulcnt upon tho elevation or de- 
prcssioti of the float. The notched slides o and p are fined m> aa to 
play fre4>ly in a cliambercaM ilirniigh the InatraanM, so that llio slides 
0 and / do itot come in coniurt wilh the steam ; these slidtn are so 
COM Mflnd aritll the supply-valve r, controlling tlie connection between 
fl» iwopnrtaof tiM faed-pipo fand e*, tiiat wfaenpia paahed In by 
the eaia «, the mlw ia openod, and when e tt pnhad to, tba mho ia 
elOMd, and (ho alidot ai* aoauioliad faf tho pace r,aB awedg»«hapad 
, aentrBitlatano.alidacaaieaoBtinprppigrtSaBaatheolhorlapaBlMdin. 
mid 9k» aerm.' Tho waiar it iho ptala b iipmawiiliil ao high; we 
willaoppowiteoiUMoeaaloM: ateadliaaeeeadinrnwelMioBaf Ihe 
abtftoi Iho waigfatfli will laaton « higher iii4cli oralip of Iho iodieaior 
g, caniinf the com « lo ilao aeiMrdingly, which will auecessiveiy 
proaa in the slide p, antO lbs aupply-valve r is wide open, when, if the 
water Mill eAniinnes to fall, (he cam r is raised still liiglior, and, in 
its revolutions, will press in the slide u. which, by means of the mil 
t and hub «•, rausejt th« Iwminer <i' to strike llie bell on the l>.u k 
|v3rt ol' ill.' iii^iiiim' nt. Ui-^r.-'iiy jjivinf; iJii- lir^l alarm to Iht' fn^j-inoer 
'.lull Ins ;iniii|j- uju not ttedjQg or tiii; v^atcr it. shut off; and it h« can- 
nn'. n'^ii. tly lite difficulty, and \mu.t iN<n)iftuoij falling, the cam « 
]^ rlovntid ^ull fsirlher. m (hat r. [irv-mtt in ihit 'fm ri, which opens 
i)ii' ii'ijiii. t-s III', I- nml iiitnii'.i ihi' f-lr«i]i til lilt' wliii'l'' :, wlui h i.';>unds 
a gcnerainiariu, noiiiying tiie eiigio<>tti and ixh«;ni timi ilie water in 
the b<Jler!< is getting too low for safely. If ll»e supply begins (o be 
reatontd again, the float riaea, and ibo part* aMWite their oiiginal 
poeilion. Fig. 4 la a patapacavo flaw of tho alido'trBlTe r« with ihe 
oovar or cairing removed. 

Tfah iostriuneoi is by &r tho nott pNialifaf «f iii|f ftr the piwpoao 
jMhefcretha pgMIc Bainf conthnoll jlaiBalion.it cannot booomo 
naaleaa flon atglmt, and, in oar «iaw. am af ttacMof meritaeenaltta 



in ita mnde of operation If oat of ntdir. 8bo«M the atafliiK-boi at m 
be (w tighily paelied,ar If ftoea anjr eanaft lha «aaf waihfaig of 4m 
pnrto be prevcotcd, ihe lowr n wtU reiMdn >t Ibatop of ita alnke.«Bd 
give I he aame alarm ns if tlic water was dangoroasly low. A lihe 

re.<ult would follow the sinking of (bo float /. If a leak ia the Hoat 
allows it to fill wilh watur, it carries down ihe indiraior in the MOO 
mniiner as sbwnce of water, and cuusrs the ssroc alarm. 

.Ml >~r-. .'sjiiin i !^ggetl,pm|)ri ITs :iii.l iiiriiuiMi-turiTs of tlie Hy- 
liru-iiii. i.inr n"|ii''>ied us to »tat«, .(cir tin) !KiU>lai:;ju!) nil inl<»n>'.lod 
in fi uiiiii,' a aiM;> tn steam-bnilcr exploiion^, thai ihe ri' ;:iy in Mipply- 
iiii,' iiMi.'pti Ir, wlin ly K?irilintJible lo a desire on their pjirt lo rander 
tin- innrliino, i^ ]:K>~,ililr', nn.re p«->rfcct than when it was first 
brought to \h& notice of ihv pubttc. Tliey have only been able, 
li«we\'er, to improve its meckamfm, the principles which govern tito 
present beautiful machine being precisely the same as those on w hich 
the first rude in.H(ruinent was construritsl. They also dcsin,' ui< to 
alaie. llnti the time thus consumed has enabled them lo pot the hydro. 
alat to tlii^ nrverett practical lest; for, during ihe ptat eight nr nine 
months, it has been constantly at work, feeding and controllinf; thoir 
own builem, at the Empire Iron Works, foot of Kast •iltb Mtit, 
wheia it ia diiijr viahad liy the eniinaa, and aakjaeiad lo the ooel 

The gMi a ia llhiMr wilh whhdt Iho fint oaUUdon of tUa appomtna 
waa neeifodt will be appamtt flmi the Ibtlowfaif OKtmeta ft«i tht 
ddl/Jownaia of this cily : 

[Trim the Nrw Yofk CoauMfcisI AdvettiMr.] 

Among the useful and ingenious inventinns exhibited at the Fab of 
the Amcriran Initi'ine. none is more dewrving of nmicn than T. J. 
SIcHin'-. • (Kit' iit hy lri't^iul for preveniing steam-boiler explonino-i." 
Till'* rnni lniic i- in ?iclii;il oprratinn on one of the boilers a1 ihf Fair. 
Tl.i- tiii.'ii .■xjiLrti'i'ii nil t!»c Reindeer has rendered li"- pi.LjIic iniml 
ai.AJuittiiy utive to the im|igrtai>ca of aome new prceautiun againi>i like 
catuniities. TbewiamMm M> baKovo th« the deaideratiim has been 
•itipflicd by Mr. Skaa^ imonlion. We have attentively examined it, 
in < ' iiiii.-ttiy wilh a practical engineer, who U enlifely diainteresied. 
mill ti[Ki:i whose jiidgineot in ihis mailer iho uimoat lMianc« can be 
placed, and are satistied tltal it is no exaggemiion to assert, that '* the 
hydroslal is among iJie moat important inventions of the prcxcni century." 
Less could not he tnid nf a rasfhi'H" whii fi appears lo provid*" m -w- 
ccssfiilly ('IT ihi- vuiirily nf l.!'_' iitnl propi ny tiL'ainst ibe periU u.'iii b 
liave hereioforv aiieiKlt^ (tii; UMt uS »t»tui puwer. Indeed, wo are 
quite prepared, after careful obnervaiinn, to vouch fi>r the —"f—fjfi 
wbacb we tind in (he card of lha proprietora, namely, that— 

•* The hydmaiat iadieauib with nnerri^g ceiuioty, tbo eaot h*||ht 
of Iho waiar in llie boiler: lind keopa Iho «uno at the nqinied level, 
by rurni.thiiig a supply cominensarale wiib the evaporation. It also 
gives inslaot notice to the eye and ear of any ac«id<Mit lo the pumps or 
Iced roiTn<'cli'>n» ; am), if rn>l hi'r<!t":l. it 'm'uihK a ijciii nil iilnrm, in 
timy ti'r tli'- iur \n b:' wiih-lrakin trvin ih" lurnai-r-." 

( Iilu r ji'l', niiSagCJt clajlii"'! tur tin- l;vilri>.|iil iir-', ih.ir in cnnM^iiii nr-? 
ii' lin- iii.ifiinn and conslaM U-^'<\ which ii mippi.n-, ilic j.'rriiip-; pi.s- 
sibie amount of iteat ia extracted from the exhaust ^learn ; lliat it saves 

and floes, acaiiat Si^l&m^^lf^i^^^ kw iraUoT'^^MiMio 
favorably inipreiaed Wilh lite value of (he invrnlion that we deaign lO 
have ii a)>plied to iho boiler in the press-M'tni of this establialnoeiil. 
In ihe mean time we commend llie model in the Fair lo public ultrntioa. 
It it shall prove, aflrr continued trial, tliat the bydrnMat is as efleciual 
a prevenliTe of explosiona aa it aeema to be, it may becofoe a qaettion 
imiter Ae jmtMlnat liaiiU not fa fofnrad hp Ibhl 

(VMa IW York Kxfmt.^ 

The Aatinfiiahed honw of thus putting an effertnal atop lo stean^ 
boiler explotuons, belongs lo Mr. 'llK>Bta« J. Sloan, of (ho flrm of Sloan 
Sl Leggelt, pmprielors of (be fimpirD Inm Works, foot of Beat Mth 
streel, in this city. We think it will nut be doubted, (hat the liydroKlat 
is tlie nr plus of all inventions of llie kind. If faithful lo its promises, 
all mnat aoree liwt it ia ■* ibe only Macceaafat effixt ever made for the 
aaoutiiy aTlile and pmpor^ againtl the ndgfa^ power of auan.* 

'Fcom Otm Ni*w York CwricT anil Rn^Btt^r ' 

The frcoueney of expUnions of steam-buiters, and ibc dire conae. 
qucncea which gooetally Mlow them, Boit nndir any inveniion pie* 
posing to baeen lhair anndwr, or pemM Ihen entfraly, a »ab|oet of 
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dri p ititorpat not only to en)»inecrs and owners of xtfambool*, bat to 
all, all are in a greater or Te» degrpc iDtercnied tiicroin. Among » 
namlwr af Msh wvwiiana iaT. i. SloraV prtsM hydjioMab fcr pn> 
wMinr ■iHB'baUBr inlaiiaiM. Om of iImx 



(nam tbn Krw Yarit Jaorn*! af Coaimu.J 

WV liavp pxamineii T. J. SlQan'« patent liy<lri»ia( for rrciilntini? (he 
lii-i^'!it iif 'ii^itpr in •l<<>«m-^>lliI^T■^. aijil fi.'iv-^ tii, ii: ~iiiiiion in pronntincii);; 
it 11 very viil.iubli: inviMUiMii , LLi.nf>i:iizi:ir> tnju' a::4 Inel, anil ((uanlinf; 
t:!". rlii;il!v n^'Tiin-l i'[n' >■< tli'' Hriiin-:irv Ciiiises ui exploiinn. A» tlie 
drt.Ti'" • •! lis i-i .ii>iniri;i iri, ilniiijjH i,'iiir ^.iiiplcand read;' V rri!ii;>rr'l»end«l 
on uiKpvtiiwi, ixiiilii iurt Ltu df'cntied In |M>puiiir Innj :i;ii»o. we 

will noticp only those parts wbicil ianilvo itt ruiHlaijii [It'll pr Kciplc: 
ibal of regulating ibe supply of wator and indicaling it.s ii.-.^rKt by a 
float within the boiler, without placing tho slighte-ii realniilU tipoQ ihe 
me or fall of the float. 

It b avidrnt tint a float will always remain at the iDrfece of the 
«auv, pmrUifi It i^ ulluwi^d perfuct freedom of motion, and it is 
e>|ually evident thai it <>annat be inadtf to turn an iiHlt-st or rtii«o a rod 
out-Ill'^ i>f iti^" linili-r uithout the friction of a »itt;airi ^iil.t ipirntre, 
which would l«-H»(>n its sensibility and render it an uns il" i;uiil><. 

When Mr. Sloan, tlicrcforv, undertakes not only in ii.ukr' :t n'ws 
ouch aa iudicatiou lo the eye b«i oUo to rcgulaie ilie supply ct water, 
uritlMt liw Mimilaa«r llw euiiiDMr, oDtf eilUng Um lo iia aanaumea 
if ihrill wU*tlM when wno comMugr wian tejfonl itt fmtt to 
m<-et, and even tn inrroaM Qu rSbmum of lit criat ia tegtr 
bifomoA inuniiM 111 gn|i|i]cB with dificaliiea wliieh •pptarttarit 
»i^t iniarinountnble. 

We think, howuver. he ha^ succeeded in overcoming them, and in 
to «in|ile a tmoner, that the chief wonder i«, that it waa naverdima ao 



.\t:r.nf.' Ill" luniij rrii,;irk.;li;i' r v i<li-ii.;''-< ol .\irif ric.in prniii^ at the 
Fair, »•«' ]kju»->'"ri mi'iiiiijf lrte<|oai, lioUi in ini[Hirin;ii:i- nmJ inirpnuily, 
an invention call-d hydrostat, for pr. v.'imi)^' >ii nm-VuVir fx- 
plokions. The wtiolesale murders ao repeai«'«ll^ t omimurtl by itleam- 
boilvr*, all ihrooKh lack at some unerring gage or reeiitaior, havt 
prrpan>d the public adad 10 Iblly appreciate any thorough preventive 
of (■xplu>inn», and to hail it^ invention as a national and worid-wide 
benefit. Thi» hydriislat, we are conBdi^nt, is «oell a pretrentivn, and 
iU utility is not greater than its umplicity. NVhncver examines il will 
agree with na. that if it iit not at once TolunMrily adopted, as wo 
believe it mii« hf. it slu 'iiii] hi? }f^^hlatcd into eveiy attaiD-boilcr in the 
Iniiii. \Vj:J; this liy<lri".:nt mi nlj oar stcaMIB, ant In all 4W tMtB 
wo?i.>^[KjilLr i'A[hHMciis w.ll ti.' Ill ml end. 

The bv(!r«itii! sitouid tic apnlictl to ::iii:ii'.|ia it-". n.> it will save 
(housancfs of lives, to say nothing ui ■.vnurul- and ;o-h of |)ro|iiTiv. 
Thi.'< inrentivti 1« a simple piece of mechanism, aiui may ba M>en in 
All o|ieration at the Fair. It cannot get out of order, except by 
^truying it entirely, and it whiatlea v«fy lond whan meddleir with in 
the remotest degree. 'I'horo in, at Itatt a aafBcMat f Mid agtioat 
being blown op in steamboats — an invention Imv wanted, and wbidi 
appeals directly to the interests of the public Ifuio fearful disa^iera, 
we have so often had to record, can bo thus easily prevented, and 
weamtxat trnvclliii:; \ic renilffil piTf.-cilr stif.^ hx hydfrotsi, one 
:liU I') n^k.w.'a u js iinl Mitnt' sm [| ih u^^ ii.vi'iiird In [utl- f .N'nW 

that it i» invented, .m in ii iirmi^iliiitely jiol lo u«e, as every 
UMMBlliiatit la ne^h • t. J. a crime i^i committed agidottdie pttoplth 

IKnm tlw TUm Ymt Tribior.j 
The hvdroiiUt, attaebed to tlia great Rteam-^ngine employed in 
turiiinjj th,-> ti.iirhinery, is in aubslance a j«?V-fffftH!ifr'tti' !>■■-,}■ '^-fil', f — 
th«' pmrp rreulirly iiu-r.'afing its fef^l in pri 
oftht! water iu tiHi ttoiler, which i^^ ^ inl to l< 
fliwi, fuam or no foam. In ca-^c <i\ nny nc: mIi :iI tn iti- jn 
eounectioiu, the hydrostat rings a geni-ml alarm on its own hook. It 
tUa •BMirivanea be indeed wkit it eliiaitd foril,ilMra thMldiioiw 
aiof* InQar esploaiom. 

[['rnrn il>r I>mI> N jtiooii DvKorrajL] 

Wo cannot, after oor elabntmte inapectiun of ii* manwr of working. 

too high an opinion of this beautiful and simple |Hi-ce of 

Ws lefi iJm engine roanit porfectly aatisfted in our own 
I IlKt It eiBuit be lao Ughly piaia>it «ad tbat wiiemrer it i.* u.sed 
fltclmlat or werinlw^ w «M hMud ■teaariwaia, in any place 
where steam power to «npiofad^ht A^liifnl " - - 
often occur from sieaB^ioiler maloitoaaanttllidvi 
VokilL— 9 



inrljill tn lh<' ■•u'f^i'l'TifO 

fja-:'t'^ iiiijuati'ij I'v ij.e 
tn ifi-:' iMimp or U f<l 



was Ihe willing confession rf ihciM! who r\nmii:fd it whilf urre 
pn»ieut, cooipruinff among otlten aevenil iikiilul engmeerii. 'i'be 
lUiD IwiM in tlM afanplieitr nnd eflkeliffeiMM of this wonderful inven. 
Hon b, that the flael (wUeh haa in all former invcntioits for this p^ir- 
poMe bM>n made to perform a certain duty in eonncrlion with iho 
machine, and cnnfiei|uently wai liable, with llw naeliloery, to go wr<inf)> 
is, in tho hydroHtal, altogether iiHlepeiMlent and unconnected wiih ii. 
Il merely Itcats on the water, and rmes and falls os the water in lii;;li 
or low In the boiler, tlic exnrr hi ii;ht being marked on the index by a 
lever; so that, while the i y.' h Lhr.<>iamly informed of the exact level 
of ilie water in tlic lK>iler. long before any danger can |»(w«tniy bo 
incurred, alioald the alieiilion of the engineer bo diveneil fn in tlie 
index, tlie wluatle call* bit attcatioo to the decreaae of the water. 
We leaiiy ean aae ao ngaiibiliqr of iIm fiMml alarai lieing bronght 
imo action : but tiMiiId that be die caae V any ttmogo inaiihrBrleaey, 
there b Mill am{ile time lo prevent the cata.ttrophc that, where this 
exqniaite and u<ietul invention is not employed, wnnid almost inevitably 
occur. Eipii if lii.ll iIh; skill to n-iie r. p'nfeshional de«M:ripliun of 
the hydr.i-iiit. :r nm.jj f»> impossible in ih>' hiiiited space alloted us to 
Convr'V r\ rnrf ct n: it*< manifoM itiiviinln^rM nvrr ^vi^r\ other in- 
Vf iriii^i Inr thi- pr-'V" iili' -n nl sti'an.-lKiiIrr 'WiKii^iniis ; Lmi \\v rnrneslly 
recdiiuiu-iiii itii |»»n<«im interested in mitiiatiic!*, and esnecMilly engi- 
neers to direct Uieir attentkm on visiting the Pair, to T. J. Shain's 

Eitent hydrmtat. Wo bellcvo that, if it were in general lue, and we 
■vu no doubt it will oooa be, ttcni^Miiler eufdoaraaa wotiM btoeae 
onknown. 

In closing this article, we nnrt not onltloadd that one gTeat ad- 
vantage po«e»<fed by the hydrostat K lliat it cannet bt- tamp red with 
by designing or i|»nnn«nt perwina; for as aoon as it i« impmjK riy 
meddled with, il scmli I'lifli nii iincuTtiiiy ^niiiiJ. tiwt waniN cm rv nme 
within half a mife, iii.nl il is NririL' tul^r'ly iJnll with. Ku-ii .ri case 
of accident to the fl<rtt. uliicli run rmly'ccnir thn-iijrh a Imh" being 
tkoni in it, intimation ii> itistanily given to Uioso in attendance that 
each to Iha caso. 

Tike il ill in all, it is one ef the laoet perfect piecea of nu>chanita 
we have war leen, and ib* neoent aad acoidenia br tteao^ler 



•apleaion, imdtr U ai tida 



eepecially aa atqect of 



(Po» A [>iil*<oa»' M«rJisnic»* MSfsains.] 

Cbuich Clock*. 

I5 one thin^, W(* Ameiicans, wilJi ull ui.r bnr^sted mp^hi^niK,'!! in^ft- 
nuitv .inci skill, .11. ■ ii-.r. v'ery far, hehiinl i-nni.' oil, or n.itiinw. ('l.iirL-ii 
clucks ha\'e been aadly neglected in tiu» uuuiitry. in tfuii*;; fruiu uiie 
pUce to anolber, not more than fiAeeo or twenty miles distant, it la 
not un&efuant to find aa grual a diflTercnce in the principal duck* a« 
M alRBlMt wban the dUwaiieo of local tioie is 0. 

In EnglaM, the cbweh eloeba In the principal towaa are made to 
run with the accuracy of an astronomical clock or rc'giilstor ; hut 
lit i e, no one who is de.iirous of obluining the true time lid<vs it from 
the < Ini k nn tl.>> sU epic of the next ehwdl, bat lie got* into • Wateh< 
maki'i't Hhnp; ur if. jxmhance, ho bo fbttltnate vi^mh to hav* It 
chronometer, to an observatory. 




One of the principal causes of Iho irregnlarity of turret vlocks is 
the action of the wind on the hands. Another cause of error the 
varying |>ower actiug on the e=«fni>emenl, through a train of wheels 
ex|M)se<l (as uiiiny arc) to gri-al changes of temperature ; and worae, 
to dust and wet, and ignorant sexton.s. Another and idighter c^iuse, 
colli(ii>rAtivcly, is the shortness of the pendulum, and iia want of 
eooiMntatian. I have no doubt Ibat maajr eieekmalian will ildculo 
tbo idea of eomp«ua;iiing the peadaliiui of a dirndl dodk; mi well 
dmr m«r, aa lUiMt now go. 

Thalbat4iiBaa ol^jccooB H to piopaaad to noofek Iby tbe talro> 
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doetioil of « new q)rin){ nMnontoir ewapl^^|pnt. Tli ' .I-tltjiii Vig. 
1 illu.tlraicx IhU r«ri>ontoir. II M tbe UiTantiM of Mr. U. U. Ueniaon 
of London, and hju already bei^a appffitd to ntttf Ot the «k»k» nuiBi 

fairtured by Donl nnd otlier". 

Fii;, I i« a pi i i 't l:iL' ^Miri* 'if tli.-. r^.-spemenU a d and c fl' aiv 
tbe Mtlv-piuti's u»u;il , t;u' wheel marked e is the v);u(ri--wLvel 
Mi«n Miw imir three wht'eta in Ike tnta) $ / to tlw acape-wlieel. 
The md uflu arbor U sapportcd {n • 1>«Mh iiiiim ISut to s nod whidi 
isnri'uvd to ihe plutooi. Tlii»i'tud aKo carritsi the fccape-wlufl pinmn 

M liii'li ri'volvi'H fn'fly iirwund it This pinion has an «nn pri>jf< tiiig 
lVi<ra it, on*' f nd of wliiL-h u wcured to a spiral spring, inarlied h. Tiie 
outer extremity of tliis spring is attached to tlic ann t, and thus the 
pini >n c driven the i!C4i|ic-whcel, liy thr intervention of tJM» «priii!.'. 
On Ihi- i of tlio wnpc-whe<-l arlior, marked t, is :i ^n.iul ^ti-. l i i lin- 
jt r, iiiiii.wn nn a larger stale in Fig. 3. Thi» cylinder ha» two notches 
acro&s the end ; one of thew noleitea U wide and tJmlto w — t to oIlMr 
is narrow and deep, m is ■ pinion, of half the number of leaVM U»«t 
g haa. Oo ttw oiul of ila urboft wUcb it pr9lonc;ed out>'ide of tlie 
lmnf> i* « mebet r, with twelve or fburtoen teetli : a ealeli n, talking 
ilHo Uie.'U! teeth, keeps tile ll^- o in place. On each end of Ihi^i tly ia 
a ■pring arm. one of u liieh is •ihi'wn at p. Tlie ends of these arms 
arc fitted »o "ihs! < -i* Uin'Ogh ihe n- t-h in llie eylinder 

k; tlic ot! ■ r ;iri[i i* (.ru il :ii l'c only througli •.lie iutm'.v iioleh. 

The n(iefaUi«i iii iliM estajH'inont is as tulioWB: — .\muniin;; the 
■cape.whecl to turn in two nimutc-", every thirty w.voi>da, a notch of 
the cylinder will couto oppoailo tiie ariu uf the Av, tbua periniuio^ 
tho 11; to nova «rtNm4: wt it cait only non half a molationi 
ciUMO tho other am will not paaa throngh the aane notch aa lha tint 
one did. Nov ia thk half revolution of the fly, the pinion g waa 
turned one-foorth atmmd. an<t therefore wound up the npring h • 
Unarler of a turn. The f"ree of tlie xpritig now drives the n.n(K'- 
wlieel until another thirty M-eonda luw p;Ls!>eJ, when Ihe arm p i* piT- 
mitie<l t«t •.!!]) Ilin^ugh itx own notch, when the siiritisr \* npi'm 
wourui up. 

The hands, il will be evident, will uove Ollly every half minute, 
llMtmd of ever}- baif Meood, us they now 4«t,- 

h will be «een that the wap^-whee) M detaclicd ftnu tho train, w 
ItM ft beavy weight may be put on to drive the haiKls freely in .ill 
wnthor. By means of' the rateheC r, the force of the ^•montoir 
fpntta may be inerensed or dlniini»hed. It will be alao SCOQ that the 
deUiehnieul of Ihv wupe-wlirel preveiiU any irrtf nkritiOB of the 
naintaining fame iiroin reaebing the eaeapement, A. a •. 



Increase of Screw-propaleion in tho British 'Smvy. 
A cuKTBJLCT waa entered into last week at the .\dniirnlly, by two 
eminent cni^neeriiig inna, for the conatroelion of eight pain of en- 

{(uies, uu4:h pair to be of Ihe eolli-cTtTO power of 400 Horws, and all 
adapted for aerei^proiflled ••hi[Mofwar. John Penn fi. Sun have 
obtained the eoatnei for ilie l(K)•ho^^e power engine-i fur the Koyal 
Albert, 190, building at Woolwich dockyard, and u<>w decided to hnve 
new engines on Juhn Penn & Son's patent trunk prim'iple, which 
gave such sulisfaction in the Agamemnon, 'JO, also buih i»! I'lis <!n' V- 
yaid. The engines, ullhongh nominally »if ■tOO-horse |"i«( r, « i ; li,- 
ni.-jde to work up the power of lilMl horxe^; but eiiginen oi iiuo 
nominal horse power would li.ivo \icvn desirable in the Koyal Albert, 
as sin: is a powerful firM-elniM ship of war, and u urlliy of Utviii;; cu- 
ginea of oniial power, at loaat, aa the AgaiDeiiiMii-^e bitter vueiel 
being fitted witb engines of that power. The other Bhi|iii to be eoiu 
verled into screw steam-ship", and lilted ench with engines of lOU. 
horiH' power, by John IVnn & Sun, are the I'rinecw Kuy;d, 1»fj, build- 
in j !it I'liTlMinouth : the Koyal Ireorgi-, 120, at Slierriie<» ; and the 
K irs^>lu-. .'j", building at (.'hatham. Mesarn. .MiKoUIay, Son-), nikd 
Vw\'\ Ikim' i'<iiiirn.-!<>(l for llif nili-T fotir pairs of engines of ,liR)-hiiTM' 
l^.'.M r r;K'!i. ihi-y uu- i" li'' I ',i..-cl v.nh screw-prnjr. : i r-. In: lai: 
following shifM of War; — The KmojuiIi, ao, building at llevunporl; 
the Cnannee, S4, building ul l>evnii|>ort : the ('re«sy, 80. building at 
ChatlHin ; and the Majestic, 80, also building at Chatham. The en- 
rineaof G0O.horB« power, making by John I'enn & .Son, for the St. 
/eand*Arrc lUO, arc now nejirly eumplelcd, and will be ready for cum- 
tneiicing fitting on boar\l when site is launehol from l)evc>n|>orl dock- 
yard, where slie is building, and nearly ready for lauiu'hing. The en- 
gines of iho Royal Albert uill l»e ready in Jtin? nt x'. bv i 'i (irnf 
the vessel will be r»'.-«dy for launching j and i:i ih- r,yiir- nl ;iiiM-.||,.r 
year, it may bo aileul.ile<i that, lite following powedul sliipsi uiu Us 
reaiiy for sea, and all tiltisd witb acnw propellers : 

'Out Uofai Albert <■..... 19i>, baiUing at Woolwidi, 

'Hw Daka of Walllagton ....140, m»f^^ ronwMeib. 

The Hofol UeHga IM, i»b»eea'4ama«ree<i, 



The SI. .Jenn .f.\i-n>. 
Tlie Prince*- K-\val.. 
TJo! A^*nn'inn4<ii ... 
Tilt-' K\tniMitli . .... .. 

Till! t'liiri'iwe 
TliL' SiiTinporell 

Ttir M^ije*tle 

Tlic <- Iv-M , 

Tlic liiijM ri<)^i»^t 

'Xhis Euryaliu 



. \<\0. tiuililinK at Dcvonpert. 
. liM, brilMinK at Hurtmkouth. 
. '.'0. rtltiiii; at Hkeeri>e««. 
. t'Uil'liii; St Ikfvi-iif ort. 
. »4. iHiiMinc si Df mnpf>rt. 
.. II. fiMinz 111 l)rv.inp.;rt. 
,, fn\ liuUiliii^ at I'liathoJn. 
, . >^^, bMi.diii^' at (')uiilmin. 

. . .Vt. filling St U 4Kttsit:b. 

.. :m, tiuildluy ul Chatham. 



Maliiagaietdef.. imgomori 

The above vesnets are .-ill iji m> ailvaoced aatatc, tluit there will be 
no difficulty iu eumpleltng ihein next year, ihould any emergency 
arise to reijuire their wrviic"; and, with the Vessx-ls ■lr»'ady fitted 
with wrew pn>|N'ller», they will form one of the most powerful chao 
nel lleets ever possessed by this counlrv. Thi- 
include any of the guard-ships, or any ■])•■ 
which arc ordered to be fitted uilh eiiirines alreailv in ature; lJ>e Ai^ 
giers, !)u, buUiHng at Devonpon ; the Hamribalr 90^ buiMiSg at Dept* 
ford, and aeeenTvthers, being ordend to be fitted wiih ' ' 
loidj nude Ibr acnw ahipa of war<— £i|g!fMk fopn; 



altave liat does not 
i'" now building 
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186.1. 



J. r. .\ritoM, uf lyjui-ivUlc, Kjf., TtT iitipruvL'iDeiit iu Mscliinc forl[««khj)g 
Flax and llt';n]>. 

C!iUm.—i \iu not confine inyiHflf to any pnrt}r<ilar form or arranfement of 
Ihe parts, m loii^' *i tbe nucioue i» »o oouxirtK-ti.'J that it will u|i«ratc aa sei 

fijrtfa. 



I iluim till- mrtthoil of hc klini Uniop, l>y iiuUppcti%' it to tiM aotiouof 
rrie:« «»f niixe<l (ic«tcTx sn4 oviuilKt. liic teeth '4 the latter tw^IHE of lairia 

ol 

o|,tn(tmi; s«bsla iit isll> as set iWiti. 



baJngof myiag 

1 othete bvyeod the l ia t iw, and 

, . it. 

■atft a aamMi ilet open at one end, ht oomhitMtiea «Hb a 
t lieyoad the end of (he i^Biidar it the open cad of the 

H. Y., Ac Iaa|M«e> 

f the stroke. 



li'Iitflii s.tnie v( Ilium imtjectiliiT 'sr. 
till- shot.. / .. 

Al-'i u rchl, Imvii 
Cfnioavc pri'j'^ tiug 1 
rwt, as M t l'>rth. 

Jmm T. itrueo and Jeaiaa t}. Wiltggi, of 1 
ntefli in Mschiiui <>>r Having Bloa*. 

/".r.iijui. I.iniuir lUti ^swu ul or »uiE^'iciilly nuMr the uiiviijlp 

Iu tlltH't '.he ltj*r;fic.i purjv»>f. 

Al^> iui(ir[K>!>ioir iodis-ruUlsir, or its eouifalcul, U^twcsu tJto vays, tad 
tlie litcIijxU [iMjL-otloii wUeb lift Iho Baw^ltaBM, aa ■eTrihr'i 
J. J. Clark, of fhltadalphla, Va., Ihr huprMeBaeat ia M^WIndii« lUa- 

grapliie lo >,'iri» r». 

Ch>M. - 1 .lo II' >t I ium Ihe spi>!icatieB of the rlti.'k su J RitislMt.«lie«l, 
Med \>i- w •'li'>'trLi-iiiiiv;io't. vil>rsting a hiT«c to l-su^c rotstioa aaJ on 
powtr; Imt 1 iliim rv-trnUtinii th<: enrrent, tlironifh tl)o c«iil of tlir ileifro- 
touKnet of lh*t *^;lf•wimji:^f apjiurutu!., In-iiiooJis of tbe relative nKK:i<ttt of the 
bjirini^ilkuJt sii'-i spriiii{-b"i, ►o tlist wlten the *priutr low ttrcn W",«o i up to 
a ivrtsin i^jLat, that uurr^-ut hJlsU be l-uI o!f. iia l -.i . ^■ li .^ ii in j ;i| ; i-Miits 
lViwl: to s<;t. 

.1. 1>- l>al«, of I'liilS'Ielphim Ps., for iinprovaneat in i Uoioj; Mouklinir*. 

r'tuiNi.-^Amnglnga Hcriuii of xci» of iiMMtldlnf-eatters or pluue irmi*, »iile 
by Kirl<^, slonf the leiwt'i "f a rotstiii;,- »;>wk, aa specifie l. slieu tlii- in oim- 
bjjor.l uitli mtaliii*.' »s-(r*, or tloiir c-i[Mjvti]»ota, inteffKN*c^l aii-l pr'je^-tinjf be- 
yuoJ \\xt periplierv of [he L iitter for .-I'lxiraiiiig ihrsavertil lowiil-litiir* lbniie<t 
on ou« pJuiik, us hj^eil^ed, whereUy the operalt^Mw uf |iUniriir i!oi t^ewm! 
lUoulJiiii^H, will nejMrutiiiif tli<.<ni, are isirfonnc^l si one luul ttic saino o[*oni- 
tion, na I uit-ursi i of mrork MicurcJ, u.« forth. 

.). 1'. I'sit, oi Vliiltiltlpliin, I's., fur iiui>ruvi'iuenl iu I'lsning Monldli^. 

VUlm.- I .lo iioi limit ni;>clf (o the mifolsir of liiiivM vrmllen to be 
W-'t to tlie lusiioer of i'i|Hrii<iil;.' tJl" rvillers. so tliew OMf b* Veiled at 
pieik-arw, our to the iim; uf alt iny iinprovaaueDia ill OiM maebina, 

1 clikiin sttui'liiii,r 'lie pliiiitnir I'roti to m plane Mock, wtiiih i> liiiifMl to an 
aiDumiiblo .',li>liiii{-]'liiu', s.-> .<]:^t'ii5i'>l, In- mcaiM ofwbicb eombiaatbm the 
pluiie Irun csn bt. r'.wiilv llifuwii up to tsr «hsrpcne«], wttlioiit tho n'.-ee»'»«'.tj" 
ol' ttikintt It out of the tn^i-^ilMe, iiK net forth. 

AUo trie «iljii-tJiMo ifcli liii^* pliuK', s* ih-»erilHnl, when ,T4Hnhine<l with tb»t 

W'|Kimft' (lluVliiOf IllOUttl-pl. .-.1 |,_S llie IneAOH a» .l,-XTit«!j, KO thut in rM-ttjlt^f 

tlui pluiie irivu, a tiilfi^noii ni-.tlon in ^oetrii t<» the uioutii pieee, iu*4*'l,-r to 
vsrj, it> aijv df^ire.l tliiekiii-**, tto^ ><h:i^ ilkif, ttiiil when lloj plsjie in !,el to cut 
u Ihi'^k or thin shuviii^, tlie lOMUtli piv»ii kIiuI! rveeiv* * correFpuii'liii^ ^-i, as 
dL«--rilK''l. 

tieor^'e A Beorito W. Feu^, of rrcderict, M-l., for )nii>rnvenieiit in (inun 
Washers. 

Vlaim. — Tlic tuettiod, ns UeHcribc<l, of *<^tinmtin(r (Train from cinut, {rsrJic, 
anil oth4:r iiiijotriliet*. hy Elrst su.-,iiiii;; it ttirouirh s n^xervoir of sater. shere 
the ftep*rst;<'ij t^ili^M jJit'Xj, ati'.l then e'-u*e_\in^' titc wsjitieit ^ruin to n t-trvii^r 
apporuiuh, slierv it is 1ij'jroiij(hljr dried, liie Whole operutiuu beinir [lerfurmed 
SA »*<t furth. 

,1. S. (julliilier. .Ir., of Wi^hiiieion, II.C.,l!ir iiiipro\t'ineut in Crutelies. 

tidiio.— tinil, tlic rsvolvinc, plain, or crruk'iitivi cprlog tvj-, iu ivinhiiav- 
tbw isilh an air cushion, aa dcscribciL 

liceond. In eninbinatian with the revolving upriiie top, ilie »liiUiv(f >oj:it »p- 
plii'^l to the »tutf ui s v-riueh, iu the iiinofMrJiiacfiMd. 

TljirJ, in combiiiutiuu siih tiie :<iiiiLii^ siafl^ the levetviog IwMdlc, caieit* 
aioli l«irrul^ and elsstiti hujb, a» sst forth. 

J. a BUwiii A 1. lUl, df HtiBiHiw, ra., exetaleia «r eenad Bin, da. 
t to Hillside fHMra. 
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I awald-lwHdt.iipnii (b^ bail m Je, to wit, 
■too ntm «wh otlMr ea wdi 



CUiim. ^ 

I'-lno'iu); tbHr lilncn at mch k 

e-:ri!r>; uf tli<^ Um<I tjut vvh mmiliMKVAr*! mnj- be 
t -iL'' - [.r>ir%-ti in, iL^ r..ri|j« pniclirj»i:-!r, t>i-tn \hc hinuvs, 
i;^(hiv*-». ruv.r luijii't' '->f Ibti liuiii xiJtJ, lut ^I't l-irlti. 
KiflijiTii I!«llinirt, of iJvwUiiL, MjLt!)., fur km|ir"\frui :it in I 
f 'miiw. --iliinuirii; tho wprett ! to liu' hi-'^'-l-iiv. lix rtifah 
thraaifli tlic oillar iwtiioh iiiluiv it Uj vibrutol^ in cuiiioi tuition vitb luljUKling 
iiimumtufi, for varfinit th« iKiBilioD of th* «|ilMd la th* DjnUMr »|N«ii*d. 

H. F. •louklus i. Luke L Knight, of B«ro, Hm«., tor najirorenwiit in 
Latlips for IrrviroUr Formt. 
'VtfiMi. — We do not oUim the vilmtine CTittCT-*^lin<!CT»ml vibrutlnif work- 

surr rrlalivr vlhrutintm lo l!i<' rullor- 



ud« at ths 

mlii|Mitha 



fiirrxxii' ; b-nt dutin civine the nrc«»^-4irT i 



C} liit-lf T anil work fnrriaiTf, i'V rrunlc piiift '>r ci'i'i*i,tri.'> 'ij' ii '!:•■ iiAi- u' a 
pair of ti>*ithL'il nrln'i'l.*, ^f wfji -li one i-« tt.-iti.ivi nil ri'iiii i i!^ fj. , ; ti'i 

tin: fjtiwjr u|MMi «tiy iiuit«!iU' iK>rtii>ii uf iu m-riplier)-, liiu latter whci-l Im^iiiii; 
a coiulunt romrv meiion >ppU(Ml, wbicli kivw an iiilermlltout iwlar}' miitian 
to tlic rumMrwMal, wberoii'.v tbe i«til cuncr-tnliitjcraod worfc-mrriitito r»- 
o«h'o tti* one oooatant vlbntory motion, aud tbe otb«r nu iiitrniiitti iii vilaap 
i-ifj tjioiiuii, as iletcriboiL 

Mfrritt, Pcckhatii, A Luciiw 0. Palmer, of rticn, N. Y., fir impnivcmeBt 
in <)n) Wi-.lii-r^. 

Claim, — Till* interior pjliui'-- r, ix't i i;i in.tL-.l ni.i^ hu I -rtiiiir^. a!l!(i>li''*l 
dencribcd, opcml« »* a Iiar^'i'ilf apparatu.i nttdch- tl l-j tiu- iuUTi'jr of 
an LBctiiied revwvititf ^crL•ell, ils KjK-uLiiLvt. 

P. C Sehaflcr, of Wmiklvi], N. V., far Unproveint'ul hi Totur" X*\fi<-n. 
OEctM^lMiamw tliat maobtoaa hara bean pnviooKly u»c'i fi>r <tii;i.MnK 
ililMi, bat bi tiNM wtaMmm tfa* pemoM an da^ or tcuniivd (tom iho 
1 af s ooooara i 



m/Vmimtmnjiaf dia potaloaa 
tta wlb fa, topat A l aitbaaboi 



Ml af a Vloglc piece, till! brtii«h 
•Tl and inlij tlin ri-,'. |.lacli'. I, 

If ball t"-ii'-ii-. tilt; urrii:i,itM»t!lit 

and eomSiiuuJon of the aoaof> and «ndjm« anrou, bv iriiii h tin' i ■ laii ti ir^' 
(luff or s.v)npi-rl from tJir hUli*, iin<l tltu dirt ttKiriMitrTi-; M']ar..tij [ ;l 'jr'-lV.:u. 
as px-*:* up tilt* fudlrsM uj'roti into the rt'fcpiu'-k', 

William Wataon, of ChioaKo, 111., for impruvtimutit iu Toiiiitieiii; iind 
GtvoviBf Maohlnoa. 

Ohim. — ^The mathed, wnbstanliany as deacrlbed, of toiiirni-in£ ni>il irroor- 
Inp l>o(ird«, by Dwan* of knive« arrangod In the {.lane <if tinr niiiii* i>f Uiu 
li.'ii^tK-'' or (TTixivc-*., with tlu'ir cutlini^ ©difw indino*! towanl^ tli<'ir n'.ir nx- 
iuaJly dot 

<M oomkiaaiioa irkb aotaiic I 

l<i,iv.s uyv ' - - '■ 
a|)«M'iti(''l. 

Jr]>tlia A. WUklnaoa, of Fttvplaca, N. T., for improrcmiint In Printing 

I'iiiim. — t am notawan tbat type have ever Ix-en fonued nith two j^rallel 
iildt!!i mill two itldaa tajwriivt on the radii uf a cirilo, with a icnxivn .m mne 
Hide iiu'l u pMijuetlon on thu ijilitr, mi tluit oti iiettirif \h<- jioralUl nidi •» totrc- 
tber. tii.ii tiijKTifi^' cii!?!. tiv'^ tlu-r, luid pliicinir ttic pn-j-Ttiriv: hi a i-i into 
tbe ■;.'r.-f-j-i:j Uiii; '^uyi'',^:^'. ft cvlituKr 18 fonntni of flniily ».i-L'iin <i :>pi', i*:th 
tbeir fi»ce* t^ni'li.*tJ»nt fniui tho cctitre, by which nkeniiK tlic printinif ir* ef- 
Aetod, the aaroe ax thon^h the whulv wrro r<itid in a prrfttn cylindrical lorn. 
Tbi* oonxtitntcs the ouence of my invention, oiid the oitivr pari* duirni'd 
■n the mean* to iine, to form, reflate, and work the raubi ijivenliuii, aud 
Ibr jNuto irron ini; nut of or coniMctad witb thtaaaie. 

tirKt, the nppli»it<>n of notchen or(Too*oa and bcodn, or projectlonn on 
tbe »luiJ\» of tyjK-, triTii^rvd to tlit- ridii uf a eirt-le, f tr lh'> pnr|M.'-v of locking 
aai'l t_v|* to;fetlii-T. iici I M-Lurn^' i\ i:i \'V.wi <ui ii ei-'iiitKT, <i ^cri-'tcd. 

SsL'ojtid, llio iii'^lt_' ili.-LTiijyd, 111 I'lruiiuir txuuuut lliit;.', rulpt*. rinc«. And 
Uucliiii.', BO Unit tl;cv ari' tt.|iij>1td to tlio cjliti'li-r and to Ih.i tyr"', nith 
ti0IclR> and prvijeciiou*, : > luck into the tvj* mid cylinder, tt» <lc»inhp 1. 

Tbini, tba owda deuribed of coiuttrudini; lite typo-«y Under, with bmii, 
tha «M h«ad baTiog ■ baad or pnja«tia«, tbe other with a noteb or groovo 
anand in Sl« fiwe, near the edgo, fhr tbe parpnm of reccivinf and aeeurUia 
I'd ail the \iirfaoe of utd inlinderft, aiich beoda 



t)ie lyjK' or other partK ixtrnponi 

ii.-ilLi: litti^l w i^K mt'tilis ti> eoin]>rei«« and hold ttiL- 
drii^jd iMriii, I'T til-:* puri'-rr*-- of priiitintf by it pital 
Kotmh, tdu nviie 'it'i't.iiitr.r-litJi,' ttii; r"ii:p'j^it 
pert of a f\lm:.L-r, u ilL ['..ih- liiri. lia'. iu>f I'l- "r 



nti I jarta in a cylln- 

iiuM'Eiieiit. fl« deM!rn>ed, 

. -li'jk ill tl.i' Imi-"! iif 'he 



type in (tesjiiieuts of a cirelc while t'um|K.f»i:i*; or M-ttititr up. prrjarjitory to 
• ptaelng of the same in the ealloy or pruof-cylinder, m, dmerilietl. 
Fmh, th* mode of comxraetlns and applying the eiilh-y or prDof-eylindtr, 



BO that It ^hall rei*eiv'^ nit i h'lld the t>iM> in <'iri*alarforin fnini the c«>iii|«o!«infr 
htiok. uri 1 rftaiii the t) ['»■ and the ii. f.||*i;l in lUoee for i-vrreetion and 

pr^Ntf, wild for trari*f^rr.if.f (Vte name to the tyj*- eylinder, the part:* hoiu^' eou- 
■tructe i « t l "P'Tii:in:r *>. ile^i-riiKr.i, 

Sixth, tin; MM. if ..f f.jriniikir and eon*triictin): tlie ty[M.'dii>ld«r or lirah, to 
Inclo-e, uke hold of, an.l cceiirely lift a maoa of tyiw fruin tiie giUiey or 
pronf-cvlindcr, and tnm>ferthe rata* aMwrio the lype-ejiinder orto th* 
atack, iot future njie, or to revert* «t titf chher of the** opontlom aa nMy 
Ii* Beaded, tlie ioatTainenl being eoniinieted and operating in the ouuilMr 
daacribed. 

Seventh, tbe anpliaition and arran?cra*nt of the puney*. h«nd», and euide- 
pliilej. ~n pboe<i Biii.l moviiii'. ^o a* t.. .:-»rrv th.' ^lii'. t of p:i|« r fn.m the 
pre.**, iu lint.- .Ii.. er.,'niL' v. rtii-aH w *.m.| .;. liv.' > i-i;: h iTir'.Ml tiiii-..'r, V^. 



twevu, imd ov»?r th*? gui'le-plateM, tlierehv i-rewntiug the piij^er ii. a I'j'.leil 
fonn to tlie coinpri.»»iiig-roller>s a» dewjrrtmd. 

Kigbtb. thenpplicali.iii of the prvM-roller* to ooro pw aa the fu! !. i p^ip-.r, 
and rood tbat out oftlm fuMing appoiatu, and tbe oomblniitlon of tlw Maad- 
biK faUar, ravolving ahcar, ■laadlnlit abaai. ni*% awl cam, to aakat dw 
tinir of the tniiM paper u it iaatica from IM reDaia, and (itlda Ibaftaali aal 



e.|.»e elrar nf tli.- .....tiidintf Mhcur, the whola I ^ 

i:i;.|.il|.:.i Kiel, r, of New Vork city (aatlsiMr to BabafI Minoa A Jobn 
riark I, tor iinprovcmetit in Pianoforte Uanunami 

CSiiai,— lliMt iheiMikaaiiaaaribaMftar albar aataitaff OHtaiiil to tba 
wiifllaaMof baamMr-haadaat< " 



6*eond, llie datup, bar, levm, polley*, and Uoelc, with the tlidinir (Vaaia, 
in oooihiuatiuii, a> daiicnbcd, iiut without llmltlnir myaelf to the piabha 
■baine and proi-urtioiiH or po«itioii« nf the siij.l part.4, provided tlie arrantc- 
nwnlambnicta the nioim* of liol.liii;.' tlo. Mt of )iaiQiiirT-hcadii,aDd of bring* 

Inir th«m to be,w u|«in • tnhlr t outajniinr I'm' ►trii." of felt di~erili»d, aud aliio 
hoMinir and m iviti/ th.- ^\\■' I. t../r'l . r. . i'K. r "^i .rizniitaliv f>J vrrti.'.i!Iy, to 
an.l from tin- ;itn > i.t" : ill' •. i- -.1 ; r'. rtl, 

Thini. tlio vine, in eonihtimtion witii, an.i tiicio»iii^ the har an.i block, wi 
dL..«i-ribid. 

K .'irlli. III.' 1ip-plece«, In eouibinatlon nith aaid viiw, aa descrilioil. 

Fifth, the levers and »prii>y«, in combination with tha triae, for prodadng 
th« preMure u|ion the »idca of the Iblt, durinit the paiaafaoT Iba bamntw^ 
beihln between the yawa of lb* viae, aa dencribod. 

Sixth, the laetbr"! of UioNaiing oT diBitniibliv ibantaaaataarthalatMfB 
up. .11 tlie vi».', by rnraaa of tha Bianbla biUBa, in aanbinalieK with tin 

|.rfv*, a* d.'*<Til>ed. 

Walter limit, leoiimor to tularin T. Kipp, of New Yorit, Y., for iin- 
proveuieiit iu liollU. Ktoppcn. 

Cfauai.— I MB awan that tbeia lutva baen otiiar pbMW of aelr-aetinf rtop- 
paw iw—iir l u i a dMaid, all af arbith haMilwtMM«l(ia«llaiior pi . arin^ 
•n tiomlain aoaltcrlnff or OTcr-dtteliaiffe, ami an eeiutnMited up. i. j.rin 
eij.h swid.,.Iy .llircreiit ftom luv plan. 

I .•L.'.ii; :l !■ coiiibination .i tl;.- . ir.jiiliir cap aii'l ..•t'titral ^liiift. viz.. the 
liwiv. l. p.'ji-i rsollfl nlld tli.Iilnr liji'li..ii^, by rh.'ah.. ..f w liii'li. n itlio it rt'irar.! lo 
wbirh ni.le of the fitopiwr in uj'W.ir.l . w b. n if i* pl.i.f.i b..ri7ofiiyIly,oT ni'arly 
H/i ', the im.liT [M-.rtion of th.? v'.np ^'.viTV* ..tf fr. in tlie lliht:.', thcnby pro- 
diiriiiji; a downward opening between the two for the rv^iuiiiilo diachaig* of 
tbe liquida contatnod. 

T. Baylin A Dantd WilBana, of TMoraaeh, Michigan, for SroprovenMnt bl 
ICtke* to Hiiri L-*ter?>. 

Cliitii. — I Vn-lriioti..n and uieth.il of ojKratiui? the rakr. b.k'i.'.her with tba 
n«i' of the i..iiiC.-.| brake, in facilitating the diocbatt^ of the dlieuf ut Ihofoar 
. I'M .■ •Mil -I ii. . ...t fortli. 

N.it . .II 1 I u; ri, . f X«w Yarit atly, Hwr latpiwaiaiit hi I^b 
aii<l Ki'eri'ir .Mirliufd. 

fYiii)jn.^t'on»trnetingtbe clampin^-headi> with a V projeotioill 

rior tiu-v, in corotiinatian with tbe eriAceit lo act throiurb aaid elanjni and ▼ 
pn>jection, ibr tha porpoae of innodnelnit ahla. in onicr lo rataia tba siaea 
ilrmly In paaHka durioff tha apaiatio« af twaliif tba iMariaraMd axwfar 
etirfiKva. 

Sewiid. I olsltn civltifj to the "li.lSni? mid vihratiug Interior cutter, aaa- 
pendod on tl..: >Mti. imry itiainirr'. ni..: i..ii. .;...| r. -pMniinc to tlie pAttemtoba 
tnniad, br u rol iiaeMntc liiroa^'b the fiatioiury niandrv-l, iw dexriiwd. 

KoHaU. FamMr, ofi^alein. for improVenicnt in Galvanic Hattari**. 

fTiliWi lliijamail ccU, nia-le lu deKerihed, vii., with a part only of it 
porom, ao aa to permit the electricity to poM from the nitric acid or foinid 
wilbin it Ibroagb anch port, ujtd into the liquid narronndini; (he cell, tba re- 
mainder of the ceO Ixlng nwle, by i;hixin|{ or other ineoji.-, iiii|<errUNia to th* 
)«--jii,'e of eleelriflty, an.l acid .jr li.jul'l llirouifh it, lu Hiwfilie.l. 

r. Vr ►^•t, of SprliiirllcM, Vi.. for iinppjveiueni iu .Si'jtlie VVlenlni.'!'. 

('•.((jii.— IVciihar c>.ii»truition of the loop «nd the I'd ring, with th* 
groove*., in llic manner wt forth. 

.\mnii M. (ieon^e, of NiiMliua, N. H., for improvement in rirenlar Suwi». 

C'iiinu.— In eoinbination with • circular mw, driven by friction, near ita 
pcriphctr, tbajgnard-plate, witli ila arbor, aionnd which the aaw nin«, and 
by which it i« Geld into the wwid, and on which th* board or veneer, beiiig 
Mwed, may rca( and relieve the nw fkvm all ftietioa tlwraftow, and fa* 
which meaoa I am *nu).l..~.t to cut l»urd!< or vauaiB, af naariy aqaal wMlh 
with the diameter of lli.. -.v» . !«.. .iwril"-"!. 

.'. Ij. Gilliliitid, of I'r j^b u, N. v., I' lf iin] ro'. cuiciit in Tire r.in»hing 

Ilia.—, 

(.'AriM.— M«tho.|, Mb-tartiiilly m described, of lire roli»l.iii|r clans, hj 
neona of a MiatiiiL' table, iirovided with a boUaw handle, or its ci|uiTBleM 
and gttcr, bv wliieh »±id table enn lie rotated, aa daacribed. 

I'cter 1*. (t. ibiydeii, of New York city, for irapfoveueut in Buckles. 

CEiiiin.- t'onatruvtiuK tlie buckle in tlV- itmniier descntied, viz., by nnitilig 
or (vmiiccliiii.' the two tn U of the Unly of the buckle, by tneuiie of a boa* 
fi.nii.- '. at i'.i'--li oi' tb,' till. I'li.N i.f tlic |..>h, '.^i l I. b.^;in; in contact 
n iib cLi'ii ..111. r. at. 1 I .riiiii.j.' u bulb, urj.ii.i.l wlib'b on.- .-i..! ..f the toiif;a* is 
c^.<]ie.J ; the eu.l of Iho Ivnguc, wliicb aurrotiiidi* the bulb, having a roocaa 
or KToovv iu its inii*r aarlm, wbkh aonibfaia to tba aaavaiitf of tbe bolb^ 
and keeiKi or binds tba boaiaa lna|r tagiitfaar, and aiie baaya tba taogaa bi 
itii prop«r piao*. 

sdaa A.B*d|p», vt I«M«t*tr, OMtk At bf i»ww«tl bi KaamSpMidp 

em. 

f r.iim.— Conntniriiiur a manure oatt vltb two bodtea, the front ona af 
which i.1 rai^cd or ttlte.l. for the illailbllga af llllllillli into the lejir one, Iqr 
the a.'ti.>n of u hiii I axle, by tiieuna of another axle and tackle, when thrown 
into trear by the han.I le\cr, arrainred ae hct forth. 

I aluj piirtieulariy diiini the eoinbination of the end|e«« apron, the tilting- 
bodr, and railing Uie tad-bonnl •imulianeoiiidy with tiirowing iu gecr the 
aadlaM alotied apron, aa Mt forth, 

WUnain Mann, of Philadelphia, P»., for improtraaMnt in Copying Paper. 
Antedated July II, I'''.'.'. 

(iiiim. — The eojiyini; p^iper de^criJied, eiHnposed of MsoiHit fibre, or tli« 
equivalent thereof, temp* r.i.1 with ihmIi'II or ito eqiiivolent, »» wt f.irtli. 

Andrew .Maver, of I'bibdi-.plua, Vw.. I'.r improvement in Ssr.m -Cutting 
Dies. 

Cfuina.— AjTonsiug aolid dl<.» Itetween the >.ide.plate», or their e.jiiivaleuta 
of a rlodt, in aiKli laauner that they are. free to play, to u limite.l Ji iaiicy.. in 
n f.Iitie perpendicular to the a»ia of the Iwll or p-ue to lie »cri'tv.. J, while 
H e. iir. . Ill tie.' r^ttvo tlmo, iocnpsble of revolution in the aanie place, aa de- 

•cr 1 1 ■ 

Kieburd MonlgoiMiy, «f N*w York city, for buprwement in SUaia- 
Bciisn. 

atte.-BW«tiiwt<l«tbar lb* atarianinf Haafaa af tba apparilaaidaaf 
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the piiL'ct fluii. in rli-aMi-boik'r.. lu liic iniit<iior .!■'.-. r;h.-l. wln r^lij- tlif fluw 
ij-i' firiiiU altutlii^l to eacli, ami the ij-iiJ tlm- »hirl w ilii.|ii'iL-4;4j with; 
nn>l aliKi' ccrtHiii a lvanti^oa io eoii»tnictioD iituiu»l in mber i«rt> of the 
toiler, »* JencrilKHl. 

AIm tb« mctliod of oonMctinc • Hiio* of tarn Md wattr^paow with tht 
NoTorkrehor Ibc Ste-bQX, bjr miiaM«f l«m«M*wlilaliprqiMlk«ni |]mM> 
tor, M) J or* iwenroil ■henulel}- u> ih* ftcM of the ir«tor-*|iMM md to IM 
tiip)4 of th« flues. 

iKiiiii'l foae, Jr., of Flojrd, X- Y., f^r inipri}vctiicnt in Siuu-, Miirhinr*. 
dam. — Kinuluyinctit of the mljuHtahlti ihifliotrT, tct a: uti mitrU, In Ihruw 
the fimiu In diflireol direction", hi conibiimtion with the mscivcr; the tuji of 
the uUl receiver Wtog »<tja»t»bl« to luij hrii^bt ili»iivj, aii^i the frout |ik ic 
MT the lame being <ct in *acli • |>»itin«, in rclatitMi to tiw tiefleclor, tlixt jc 
~' when til* main Mrilnw Uia deflaetor, be thioVD iMiMt tba laiil p1nui< 



•arneo, whieli, Awn it> Menliar pouUon, will throw Iba anla bi a paniallv 
rpmul tiut «p mpSntIt tha adlMafala loh *UA aawaa h loi|inaa Mill 

niorv, and 
vlntl pipe. 

Al*>, oau»iiij,' tht (.-raiu tn ^pn'ii.I tu n (rrcatrr or h'^n i]<';rr>'i>. 1>y mslcini' the 
t<jp of the H'ixii\t'r »JjuhtuWf t" ihrtvr. tjt li> ik'iiti, s- i,h " nU .l. 

K')b*n \V. Aniirew», of Suul'f.rd, <.\iiiB., lor im jirui iiui-iit in Truudle.t of 
Lof'tK*. 

CYaim.— Ofwrntin^ir each tnwilo by mean* of » mover, biiviii|r l«o oul- 
war>ll}-»<:tiiu <''*ni niarfjKTit nf nncqiuil icnt;th» combined in one piei», pro- 
dueintc tlie luuvi-iiiL-ntii ami rctcnlioiis inbvUuitijdly M wt forth. 

1 uImo rlaiiii 5n<-'h u ff^nu *iid wmii|reiiient. rvnjivclively, of the trmilJefl as 

can Ik- n- \LT..i^ 1 in Ihvir ]>trvltifii!« ujmih Muir f-iJcnuti-*, mf\ tiitt*<'Vv .-^iti^c a 
reverb ut' ti.L' luuVfiu'-iitf untl nti^iili' '-fUn- niu-l lr--;t'lli-. ii- t :i'r;li 
Ciuirles L> Daiidiir, uf OewUnd, llliio, fur impruveuieut iu llcioleu-l I'lu- 



. ._jfag» of badsteadi b; the oae of a nMal bar, ImvinK upon 

lla aitrmDrtiaii anna witb inner facen, formad of awtioni of mto k, vbicii 
wai work agaioel th* iKaa of oaetin^ aaoand in tli* bed-pwU, and to the 
end* of the mil*, thmi diatrini^ ilie end* of tfa* faila affiuntt i)ie i»ntii ; the 
C»(M-H iif ♦hi'jte pn-ttiiisT*, iitfiiin*! whirii the annn of tlui Iiiir iri,rl£. iteiii^^ iilso- 
•A i^'- ■ ' ti- .^lIet•.-^i III t-i.-i'liivi-!, uf »rrfui», tliu ji>inl l>ein)i( ln*pt il-ife tuid tiie 
bedstead Ilrui lijr the preiuuro of the alat ftanxi, caused br the weight of llie 

bed and ila oeeupaala Dpcn anoe allaebad to the netal bar, thu* lamiof a 
Mtfymaliig fcatawtny tha wlwh bilmg MmtrmMt mi niMgaJ a» ««t 

O. HiCliMiliMlla (iMinv to C O. BBwri)> af BhIpih Miaa.. for iin- 
piwraniant in MacMnify Ibr Sadodng Metal Ban. • 

fXiMn.— r'^'inhinatiuli of Uie iKiUter with tiio tiim* rn!!('r». nj» arniTu'»'il, itrid 
lliiuii- tn upi rute t^ncelinT 5ul>?*talitnLli> uit j,;;^^ cil^ril ; l].r nl ji t .il ih-j r.u I 
bolj»tt?r hejliir t<-> prt:\cliV tjif i-ivuf-numj{ or iMjiir*!Zilnf iml ut' liit; (tu:L*l, au ft/i 
to fortn a tin tietweuii the rolLern. 

Jo*, rontiier, of Mllroji, I'h., for iuiprovemeiit in Sail-il,' True:*. 

Oaim, — < oiiiwctiiii; tlio bridti;e »jiriii({.«>uit to the |-iiiiii.i.l ■il'llie aaddk^, by 
hooliiiii! or f.>i-ti'nini! the hook or ciirvaturv on tho irpiit iiml uf the Iodkuu- 
ilinal •■xTitri -jprinir of tiw bridge uprioir-^il to tho M ini-ovel or iwini^-inn- 
lar eleet or iron-|4a<« or utrap, fiwteitoil down, nndemi iUh the pociunel, by 
acrewa, or,otJ>erwia«, tiirmij^h ita tox*, to thv leffn of the jj'»inmvl, t" tfiv^i mi* 
ditioniiJ Nprinif or ('lav, l>_v it* mirtioii on i(» pivoin, to thr ,icut, and to allow 
tho hrid;ft] pj>rut^;--i-'al l4) in.- iiiM'i:i|irn-rti 'l frimi thi- fnuiii- uf llu i>iv;illi wiitn 
llr-L'fi-nir* , ai.ii ".o rUvlki,'! lli'll tht J>.IU1IUI"1. iiv rL'IiiiiTltn( tiiv-- llu!.,: liiriiU|;u i;, 

near like horn which uvat^uU!* it \ for concKcUtiK w itb tije neat, uuneveaaal^^, 

Oaaiiaand I>avid Cook, of New JbiNuu, Couu., f ii Iwjuoinmiiil In fHli 
laffClradar Sawa, Av. 

Cla im, Cnrwd or hoolied tootb-plnion actincln tiM maniNrMt Ibrth. 

Edward Evaratt, of Lawrence, Uaaa., and 8. T. Tlioinaa, of Lomfl, 
for impravemriit in lUmcaa Boarda for Javqaird Looma. 

I'Luin. Secii<iiiil haniin<-l.iKini. in innibiiiation with tba nnaU 

ji'irtii.^' ! ir.. | l:ux ii .M'.'i -i.lr 1,1' the fnuno, lor tlie puipoaa of 

ui il rvUiiiuiig aaid luiruc>>»-board« in tlic poail 
etruclvd, cosahiaaiit and afiMfod ^ocimd. 

Jauieii Ii. Uofdiod, of iMSfm 
daoMn, 

CMaa.— Method deaicribeil of duUchiii*,' the ropinga ftni I 
•ad gnidini; ihrm on tlicir paaaik^' to tli« tipt»>l, in audi monBer aa to ure^ 
vent tht'iii fruiji iH-iriif unc lually di^Ih <-i, (l, aii>l i(i'_t» li» itrir-|iiii'!s "Tr- li 'I'.l, 
h) intjiit I r 11 rrao: and ^iii-le-rollrr, iimuu'.-ii » i [ i.|ii ruti .i- I -umIi 

.l.itiu tjriiUllL*, ■.if I'tiiimielphia, i'a., I'nr iiKprov i-iui in in S-Tv:-,v-, iium^f 
Ihm. 

t-^la 'iin. — ' ',ri'ulair ,1il', aitli an n:TM:t. a hiuli nialtea a citttili^ edjfr, which ia 
bold io poMiiuD t>)- a boll and acnw, and the UmaKb wiueb are out in ita 
pariphanr bainf (MilMiUHlaad af havlncanniidiif p)l«b,aadaicrlbad. 

), Tj. KiiiMay, of Nav York dQr, Ibr unprovaniieM in Canpetinda Ibr 
8lMvotvp« I •atoe. 

CtaiHi.— I do not claim the nii\turv of tlm u'""", k'Jila iK^ruha. irnliu-riih- 
lior, ifec, with othi r ii'«i-elai«tic gmna, r>--ins, .Vc, or aiicllac, aulphur, Ac, 
iii-r do 1 t'laiiii rulcaiii^iii/, nor do I ui-u \ ulcaiii^u-d coiii|.<iuiida, uor do I 
claim mixing tltv elM,tie i^uinit witli the tilkaliiio nartha or cartli pro{H.r, nor 
with the earbiHMtex, nor tlio »u>i>li*tca of ih^-M heaoa, an uuivrriuxi niarUc, 
idaBterer l>ija, Kpxnn milta. <.V:v., aJI of the>« tbia|a hawng U-eu done Iw- 
Ibn MalaOB Ooo-ly«ur and otlwra, for burdeiUlls aad olhwwiM modiiyinc 
tbe elaeiio gnma ; but I daiio tlM naaiiiiig «f a Ui a M||y a aHiiUi and stato* m 
the raw or uuoured Kimi, nmiUnad wiik tlia f«Mmid MM* of bw wd 
antimony, or tiioir C'luitalcnla, ae act forth. 

J. I*. .S!i,:th, of liutuiiicLttown, I*a., for linj'Pcivrinent in f'orn SIm'II' t.. 
Vittim. r* n ilod Hpritu; Woeka or !*lii'Iliii/-<tan«. in ^ im.*-.!:, (^h - u; the 
uuuiii, r aii i lor the purpose act forth ; but I do not diiiui tu U> Uui in\eutur 
of aj'riii>: tili^-U* i,r alielliji;,'.|iura. 
J. W. Wchh (aaaiiniur tw lti,ii^iunin 4J<nild),of AilNn,N.T., llviia|NVi«- 

in Valvoa of Uulaiy iytcank-buriiieii. 
OMWj-MNiMtilf two cxhaiMl »|«iudii», snob » dv-crilwd. ^c|«R>t« and 
lUicr, tfarotigiicaebetaiHn and ait-oir talk* : 



1' the frame, lor tlie puipoea 
in llic poailion ruimnA; tlia trligb 

at ffrtrrtutil- 

tyaiH bd., Ibr lini m w ai u ayt ki Wad Oaa- 



baviiii,' Wilts on tliL' r ^' t'ovtr ^-.1" of tho H'..i,inocham^Krr ; each 
of *aid cxltini.l o|HniEi-i coinuiiiiiicalii^; witii tlie c\baUKtH:hanii>er, through 
ajvn>ir>> in liic "| |-- -'-i' irf lha aHiaM-fhaaibiir, irhirii iirf frrnrnl aM 
cf >» i at pkni-iirc, l<\ i-ltilva, uaed Ib agMMallga with tha adraa, JbrfovMB* 
ing or reversing the enirine, 

Samuel & William 11. Witharow jaaMar to Bamag) Vilbarow), of 6at- 
tynhurgli, I'a.. fi>r iinpToveinent in fleed Ttantera. 

r'i^i4m. .Arraiioino tIi.- r,j.ririj a.'i I ri iPi r u Miiii a tube, foniiiiiif one end 
of thi-' hop|i. r, in > i !i i l Oi:. r -i-- f ■ ; ti -.o il .i i', in irr i fpjtn Icn^ingUia 
liopla-r lhan L» r*ij'.ti.^i-ii liT ].iaKlai/ ti.c wli..!'- .u^r-iii^i .1 iu« pc'. forth. 

Al-o. tiic arrantfcinrn'. <if Ihr dra>r bar uu'l'- r '.hu I'lou^'i. l^t iini. an i ],A.«.]nir 
1l.roi.t:n the adjii^tahlc bani;t-'r, uiitl a •lot iii lli-- nt> k of tl:,- inoalil-iioarxr, 
lor the purp,j,vi of icivltig midilioiud Lateral supjMrt to it, and pRite<linif it 
I'rutn tliK rarth, which rum up on the uiould-boiird, in turning the furrow*, 
the whole Iwii^' arrangerl iukT conibiued •» deecriiicl. 

John Tkll, of llarieiu, X. Y., fur inijirovcuKut in uietliod of Joining Cor- 
ne« of lioicn. *e. 

itaim. - Joining cvnicra of boxra, Ac, by maana of double nbli<}ae paral- 
lel inoriiaea and teMoa, ao thtt nawlMr iIm lidaa aor ada can be aanaiaud 
on I i^ placed, wlilioM fmtovB MBMKnt «f UM top and bottoa «f tha mt, aa 

act forth, 

Jainea Black A Oraon Bctcfaer, of Pbtladal|dii% I'a., for imprDTOMUto b 

Working the Ouideniier aitachad Io Siaaia nUphniKin l'uiu|ia. , 

Claim.— Vttft, tJie pipe a, niy** L L, or tlicir cqiiiralenlis ao eon* tru clod 
and amngi'd a» to draw die air, frmn the ooiidnuKr, and dtivv li into 

the di^cli*rife-piiN> nr ejHcwiiere, by tlie cohiiiiii of water In said plja'. oper- 

ur<-il hy thi- '.M-rfcin,; of t'i>- i^itjlj'nLOr.. \%liii;li ca'.HC^ Kii i colt.Miii ot WiiUTlo 
nork I iir I- |lli-, ii.i.'it |.r 1111 :iil 1 I I.I 1 1 to t'lv I'onihll-iT. 

Scoonil, 111,' jiiiK n an.l liic >iil>c «, or thvir eijiiivalrnt'*, "O con»tructe^l and 
amina".?>i an to <irjn tiic niu,ir from tlte coiMleuaor by iba raiaUf af tha dia- 
phra^'ui, thus ciiu-iu),' the waicr-|Kiinp to work an euMWl(t•pa■B|^ar ito aqai- 
vidcni. to tbe eondeiuer, at tba aame time that it doea ita ordinary «rark, aa 

defcrilieil, 

t'hark's IV^ur^gard, of Kew York, N. Y., for imfirovement in Manafhcturiag 

I -li- hot ci l.I^.ri.i ni\-<ll' to liio j IovIt. liicitn^ of il k' liior.uQ to 
or i«lju«iini( tin- w>> r44l |L.ri« .•».i :nijil Io liio o|i, miioii of the iiiacliiiie ; 1 
kuon lliat il i> fM,».ihlc to iiiovn an,! a.ij i.'. iiii ii, in otlltr Wi^a. W nmdlMW 
tlie Muuc clft-ci ; and I do not cUini tlie cniplovit., ut of thahookadflr Dtildad 
ne<'illc, irn-:.|«!clive of the inanuer of it* cn)|i)ayiHeuk 

But 1 cioiui iforibe pnrpaiMi of ranking UtajawlliiM, orthoaa awta of wi)(a, 
and nil article- »f a aiiuilar natam, where the artitoal aealp or akin la Tiailile, 
BJlii till' aurfouri-liiii.' Juirt,* the eiii[4o% im-ril <,f la-,, or rnorr adjttstaUe i,Ii'le 
fnuiH"-*, for r.ir.'Miio iht or (ithi-r uia'.< rul, ml - uli;ch the hair 15 1,, lie 

inaprto<l. in i-otfil'ii>ii:ioij. a- av-'--rdH.ii, a jtii u rt . q rooa^tiiL' hooked or iiarWJ 
Iiecille, either the haid frame or tiot>llc liaiiii^' -m^Ji a nro'-in-.ut ii- is iRx-ca- 
aarv Iti inacrt the hair» at a pn']K-r l^l^^tlnl•e iipiiri- 

llriiry Brctncy, of l<priugflcld, t^uiu, fur iniprovciiieni iu Tanniiu; Hide* 
anil Skina. 

r Win.— Ooatianoaaiy towing the hide*, in hcparaied hiyrrs. tiirou^h Iba 
tanning lii|aar, ill aitcb manner tliat eacli hide, made (»t onlv at one edg« or 
end to the unrinf naehaiiiani, will he jinitly etretehed and kept upread out 

\'S tliL' rcritiEanec of the lienor, whioii i* t'-aiiM-.l iuxU t-i <'iri-uliitr ^n euntaei 
«it| h..t>i -i-l.-B or -iirfji. - -.r 111, I. ill,-., wli. rv li) i'v\ r_\ l.iilc of a l|llauti^y, 
l,ow, \i r liiTko'. i- c,j;i^llv iti..l ,.on-t.,ii:lv i-vp-^-i-iI !o ih,- .ir»ioii ot iji*, tanninf 
liuaor, and tht sticlchiii^ luiion upon tlic hiilen, ailju>li.„l w< „|»,ciSe 1. 
niMaaa FaloMr, of t oncaui, Uhiu, for Improved Feed Motion m Sewing 



O l a ft l l .— lArwwgainant and combination of part*, by wbieh the tuaierlal to 

ba aawad t* twriad aiound under the o««dle, in a way to aveure any re<|%lrvd 

leoMh of alileh, conaiating of Ilia abaA aiul tiw aorew nigulator, tef athar 
a tmt' wliTi the lev cr and damp apoM Ilia IM-wha«l, aiibalaiitfaiHy aa deecribad. 
iHliiig K.raijci M. I'crklaa, «r lijMiligatM, f^k, fcr MifwraaMM In Htoml— Bdt 



\Vii;fcr:n>,' .VpiHirtil. 

tJtaim,— The art or method, aa doerilied, of making eeamlow felt artictaa 
of urv and wearing apparel, by giving tlie liatUng ol' wool or fur the daeirod 
ahape, and naiting tta aUffaa, wbora mndfad, aritb ailk. or any otl 
ihnnUiM M«MtM|arlvaa(h akiWaqf tiMMa4i aribfaaawM 
their original atata wlian dry, aabatauilally a«t Allih. 



I do 



I dry, aabatauiblly i 
I'liiiiu i)i-' Ml i.le or <'ar<liii>; or pn.ptirinf tkt battiia|, aa thfltwaa 

Mill kir,»lj 1,11;:.' -I, t'iri, inv iiiwnlloii ; lior d<< I dalM tba ahfGlkbV OT Aik 
iiiK' ]-ri.i,|,:,., 11. li nt iuiB 11. M, Iwu well known. 

w ilham II. I.ai. lie, of New York, N. Y.jaMlciNVtoHnin F. WUaiia,Br 
.V» Vork, .s. V.r, anil .x ttewidi, af WaaTihwlaB, U <£, fcr in|i(«iva- 

uiunt iu Muchinea fur raring Afiplaa. 
Oaiaa — A)>ple.paitQg roodimeb enwtraetiid with a ato t touaiy dwrtariwcfc 

or way, in cvfiibination with a Irareitiing lerer, fiir n|ieiating the Ibik aa 

which thcappte or other axtn te i. pla.,<'d, the .aitl haiiill,- having a pinion oriil, 
whii-ll Iran n-cn the ^Jii,^ r..,'k. iii.il on,, r, lu'% li.,,l|,i:i '.o :lje lork, inakiag 
III,' ii],|']l toresoKe lufa.n.E tl.,, u-trini' laii^ knit',', while I he Jiali<ile la 
jiijHhoil tuK-kwardi* iiii i forward-^ in a horizontal tuix-cUolj b\ the i.i|H;rul».r, in 
the niaiijo r il>» crilnil. 

Jo»»pii i'illulU, of >\w UrIeaua, La., for iiiiptuveineut in the Frame* o< 
l'ian,.|,irti>. 

Oaim.— In <-oinhination with the uctullic fhinie of a mnnoloni , the iiior- , 
able putt which atipporia the hri<lge, ood which i- ruMed or lowercil at plea- 
aoni, br meoju of a key operating ihroii).'li tin' <i-rewa and levera, or ibeir 

oqulvafciifK, for the piirjioac of raii*iiii» or |l'^^crinlr the tone of the in^tni* 

iiK'tit. ai,rl ijic .jnic time i ri-.-.T\ iii^' iv iu',,,,r,l, Mi»^!anu.i]h -i* do- 

.■«'nl-.J. 

Jo». W. .\rehibulil. of Porto Kieo, Weat Indici* ^a*L>t^nor to Huracv Soatb- 
laanl, of New York, N. i, fur improvement in tiugar-druiuing Uaeliinca. 

Airail.— Employ ineiil of a Ibrau* or flexiUe b^, made of cotton, linen, 
hair, ctuib, or any other aulntaiMte |>iaeed looaely or ac«ur«d bv loO|i>. aa da- 
oniliod. ill a •.viiiriiiii^d or ilepnraiini; i^in^ur tiia«-hiii,', itt.ide the win-.giitiia 
OHodrr, and cuutoiiuug the augar, mid bog uut ueiug peruiaUiMiUy a l la e bad 
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U<' fttllti 

of li— 



cUinp. Ac, but lo k* IMIjr i4iir«il in mi 
Uia "lUfar U dcnunilfti, n* >rt forth. 



U> the miichin'- h\ 

|iAr4l out <,( t|'i:K'| 

Abullur I'. I'uu. 
AtoalKiuuiitur. 

(AWiM.— Fine, a wb««L, or iu eqaivnloiit, arroDireil id Uio tubs abora uco- 
tioiMcl, M> ■« to be operalad bgr tb» wirtar coiiuliiiiif Ui« metiili, AOt, M it 
iwilM vr tl«w«it<]» In the tube, ao w tu i^iute tbc watrr hy tnntlon of tb* 
whml, wbetb«r it is mwlv to ct|icruiv ivaiu! oilirr iii^it^tint? appnmuA, or 
«th»nvii<e. 

Srmml, the o|><!mnjr», or tlu'lr •'•|mviile;itA, in foinlnniiilMi uU!i ilit i.[i.-n- 
ili|r>, <ir their cijuivaiftiU, i-iil-Uiitijiljj- «* dv-criUil. I'if L'i>iuL' r-u< li dtm:- 
tioii Iu llio voter 09 will mi>>c iii'-ri-nrj- in tlif uiaiiiu r ~ir !■ rtii. 

Thutua* ftuaour, vt New Vork, N. Y., for iniirriAviin i.t in KJwri'liiig 
Drill.. 

CIvitn, — CUnUnatiofi of tl>e itjrline<l I'uttcr, with a arrcw cut thereon, 
b«v«l •omr-jihuoB, or it* •quhitlent uud vulbir urnui«{ed iu the uaniiwr de- 
•erilMd, m toat In' noMIn; mid culUr, daring the ruuiUao «f IhadltU, • aiMi- 
ttonoiu fiwd motion l« conimuiiimti'd to the et>U«r. 

l^MarlUtavnll, of Wiuliii.^'i..n. Ii.i'., f.jr i^iiiiruvttncnt In Otiiuilms R»(ri»- 
Im. 

tJUtm. — The si'riiijr, <iii» ra!<-d anil arranitr<I in conihinntion with llie in- 
dined iiiiuu!9 auu eaoitieuicut'tubc, in the nuunar and for the pur]wae do- 

•r G^tn^"* ^ ^ ^ocliaaler, N. fbr iniproreraent in Winnowen 

<$aim Swolatlnir tlieliint ftr tbe Meand wtnnowinft of irniiD, by <<om- 

liiiiiiLi' Yi ith tl;i' n > rilvinc-fiui. wliic'i f.-vtR-raluH botli the flfnt ulij m'. oihI 

1 ^ 'i> .: K.t.rv-iu.i. , I'.irtlt ; but I niuiic iko cl:*iui lo 

a ^j'rii./ ij. iUvil, ^ rtiirii .k I'.'ii'ruaJitx' ;s wwll kjkuwii fur vwiuii* imr- 

1 iii!»o cliAiiii tilt? f. It"-ri'^iiliitintf viilvr. whicii jvrnvcnt* the adniiaaiou pf air 
into tlie lutM-nine, while it ujwuh. t^> alKchAr^ri; tlie ini|iuritiea ecimnited from 
the irraiii. tl;u-> prcvruta au undue aovuniulation of tlMB at the ImUuu 
of the air-L'lia'j<1>er. 

Charle- B. llatohin«"n, of Waterii-u. N. Y., fi^r inipruvuineut iti Machinery 
fiir Cuiliii); Uarrrl llimLn. 

CtetM. — Ill ri-Iiilion t<» tho lin!i.(-:iiruIiiL' a[ij'imilui. 1 iiiri nusiro tti.»t tiicre 
li BOthiiur i.i'vvl in us.' of tl;p c-luiri|--[-irjk'.. ii-' r«uvh. ur ot' f.'tiitir.i; i-uitini^ 
t0ol*,aui'h a* ill am lt.ni\ t'H, t liunil. r.;i-'-*-jii^' !-. mA l';ii:. -i>I;ilj' ^, Tt -.n ^U'liJ*, 
or etberviM!; I nl iwculiar ooinuiiuitiun an.l arrangeuKnt of oil ttioM 
wliioli 1 bkve u>l»| >tL'>i I iirlievB to be wholly uosel, and not Iwrelofoie uaod, 
•ilhcr for the puri>r^t >|>edile<i, or any otlicr. 

I riaitu tlic um' "f claiu|>-riiiaa to hold tbe piccca of hea.ilin|{, and hniifr in 
boarine* ou opponite aidcts, or Tu any equivalent war, mo aa to be reveniibU 
in euuibiiiatlou with tbe ail^iutaUe ruIatiUK cultcn, ia cut and bev il tli>.' ti'l(!t' 
of tlie ltca<l, and witli tbc tn'c-vutlers arniiiKed U|x>n the <i:-'k, a» iIl- .i it< i, 
whereby the oppoailv utile* of the be»»J luuy be auoeuasiv el > j'reftjiit' >l I" l-iv 
aotUin ut tat «attiii( tool*, ami CImi headeutoul, ohaui&rca, and tiwv drcMnl 
or cut ont aiiil ebaUiAnU vtij, at ana o|i«Mioii. 

Bl^ah T. Pwkaiv of fraetonrHltk Tt, ta iniprmHMiili in ttmm <br 
lAntem*. 

Ciai)n,—\ am aware that o&o** bara boon tamed on Iba flamaa «f ItB* 

tente, for li<kMinir the Ac, but the eomcr iiioeca are made up of two 

or iM'-rr p^'r-^. * ^il it-rt' i t'./t*tl.er; thia I <lo ni>l ruiin. Bii( I cUiin tho turtv- 
inif "t" irri^iv»- l i-r --iiijlifu Iluii^t* s npoti tbe fnriit-!« l.lI:lLrl;^, pv.i tlmt wI.mi 
the t«'p and IkiHiku utl' uniU'd, the llantfa* for liuKitn^ the t{ite*<«, hiicii, 'tr 
tbair runiviUeatB, iiball ^i<' ulrtody in place to receive theiu, a itJiout laiy ftiT- 
ther Mlde-rini;, aa de*criix-d. 
tieontu B. Saad, of Sew Yorls, N. Y., for im|iTOTed Screw Wrench. 
( 'taMt.—l do Mt daba having tlie jaw attaohsd to • ahaiiic, and tbe abaak 
;iu.«iiu,' tlitouf^ a recoa* in tbe juw r, )ndep<<ndeut of the mcale of operatiur 
the ; bpjt I oluiin the iin"un.roimt»tt "f tlif Hcvcral pujTit, iin dcj»iTiljfd, 
the jaw i\ attii.'la-l t.\ u j iv<t t'l tin: lil nkj and it;4vinir ii rectps 

tbrvtot^li it, tliT' in::! n iii- t. ttio »lia]ik of tiie udju-'taule jaw k (>it.--",-«, the 
ahallk bt'i:i^ pr tvi'li'ii wi'.li u rui'k, into whieti u ]>^nl iiHai'lii'd to ilio < .i l of 
the atock >-jtc lo >, ^ii l \ .i'.<l o.jiii<{ Itipl into the rmk hv tlm »|Tin„'. I'.v » l.ich 
arnui|renH!iit tlj^ two jawa is aiul a am forved afnluat UMS aidet of the uat aa 
the handle of the wMMb la tiimaiL MMi tlM Jam ■Nda !• tear or Uitd 
iH'or tho eomm of tb* nat— tbua MVintiMt tiN Jmm flraui 



harder n^ion or m'd 
Klipi-iuu' iiri-t:rid it. 

M di.uih iiu'l Matiliiiu. Stiattoa, flf IWtadalphil, hk| Ibr i«pM*aawat to 

i*«>r1.-iMc <i;in Apimnilna. 

( V.j<i«.~ Wi' i-Iaini the conitnu'tion of the 8l0*«t NXMtnMo gitaa in th* 
eu'U, for t)ir intrtidin lion of the rt lorl luid tiai BMtalld IB Iti O B ondar tba 
rv*\n holder, in the manner aa Mit forth. 

Ilei^jamin Hhiverirk, of North Moltdwidi, MaKH., for ini|injienu'nt in Ilie 
Btodc of KeediiiK Keatn iu the Hree uf Ukiaa Kurun«». 

C'&iiaa. — 1 daim eottiUnlac the long couieal valve aud tbe diMibarxu-lube, 
by nieana of a net wnew and nut, and anpiKirtinr epriiii;, wliercbv the iluw 
of Um melted re»ln n>ay not only b« rcgiilatad, but wheu any interruption 
Uka*pia'> , i)o- j.rti- ndant can raarlily ramaifa tho eanta, ahher InltlUag tb« 
«al*a ur y-v:.w.u^ .>n it, and atiek ralva ba aabtaqaaalllj aMHWi bade to ila 
Ibrmer p".ition l>y tlie aprini;. 

Itiohard S'>H«, uf New BruoMwiek, N. J., for luiprovcmeatinllaattGulurc 
of h>dia-l!ubbc4r. 

Ctarai.— 'ilia utanuAelnn of iadla^ubber lUiriv' bv tbe lalillwa of frannd 
W wnMnd TCltMiilMd ralilMr wkh tha airiiuary in Jia-robbtr afaani 

uaaeL. Palrenaaeber, of PNalaa, Itnatio, lor iiu|'r'jv( 
nail'.t-.-. 

C 'i.-J — I iVt ri c'.on fitni'ly irtt);ii.L' calvitnio nnit^ ' f if..':iti\e imd 
ptotti.t- :o(I-«!. »i;l; i'Ti-ri-. i.fti ■^tii'lu- ltiiL' ».irl*-Tn<i.-'' in^ rj"*-<-.|. 

Wliut I eUirii i.« ror.'-irij' tiiii.' iralviiiite rUnKnt* of pi..itiv<; and f i';;ative 
nietala hepurut<-d froui e.ni-ii otUtr by a ]x>ruitA, nun-«ondui'tiij^ xiih^t^uioc, 
when tbe aai*! iwroiia, noa-condactiil){ autmCaiu-K ia •uirouiuleU and held bjr 
one at hath the naid inetala, aaWuitially a* riH'rilletl, 

AW ftnabiK the galTaiiie dauMMa, by euihjiy, bl Mm luna of iiattiwai ttw 



amoBfai In Vohaio 



jfi"--!: . r lu.'l lovn'ivi- wiri'^. in ^t....! ,•«, pfvviouaJy niadi- 

r.< - cttru of woi 
» i"'- lire Wfapp 
w^tli tiie Mma 
Hod. 

Alao forminDt a chain of a nerica of 
Ilea or link*, for the purpo«i •pcvitled. 

Kin-illv, Hie m.-tli.id of inl. rTii|,tiii;.' il; 
tl.'- -(■rut/ iliratiiiif eondiK It T, intrrj-t- 
brvakiluf aud clo«iuj{ llie clremt \'\ ttio 

oihar lliia laMioo, aa aat forth. 



I or cKlwr poroua aubalunce, la rpvoillol. au lliat 
d «««ad iu tba aaid aimnrai, tbir abill bolb bo iu euniact 
a^ilUa, and aapnaMd nam aaab otber. aa apeci- 

aa d«aCTibod,1qr 



llie hurfaoe of an 
lat when tibe 



I- L-iirTt_'nt uf ffertriL'tty by nwan* of 
li II* ti'- -xirjU 'I, lor llie puri'i>*c of 
iiioveuieut of llie human body, or 



BE-ISSCE. 



NeheaMi JMgt, at Mwlb 

liiff Water Arom Veai 

a.u.H -Tlie . 



iaUadMis- 



Iniilioii of a KyKlehi oftw 



^erii't. of ^ ItitlithtT". ri.nrn:ct 
!■■ . iv lUi; ii'.le i.r "rill' 
U lo the hold of a luivijruWo ve*«<'I 



llil.--|'l|"'r.. 'Ii-i-'.'i.ir.'il.i' j-i; . ri'" IviUi; liMle nr "rill",-, .-,ti.l M'l iniiil il,.- J iJ- 

ibf urraiiKvd, evuuevte'i, apj^ieU lo the hold of a luivitfuWo ve*«<'I, and made 
to oiMnte dufiaK tiM ntUbiB or pltchbiK nMwaaMBI»Uiai«oi;ibr tka paipaia 
of eUTatiac ana diediarglDr water thereOom, aa eat foltb. 



(forrcsponlicncf. 



The Fiactuied Axle. 
Nyoiirla*! niinit'er of the Kn^ineiT'i* .T.- ini-il, I iKT.'. iv. ,i *t4.ti i.k nt !ii 
rx't'iird to tbe accident at Ando\er, lUid ila eauae. l'erlui]M a iikeU'h of live 
form of thai part of llianbi tnwideli tha ftanmra oaaa n ad o»«y proira Inlar- 
ealiuf. It 11 (inn baiawt 



1 




'ri r L'-i' '.'J J 'J l^.k^ I'lrn-. 1 :o'ur iJii' .iourtiaJ of '.he axJe. to ri'ccive a ttiiek- 
ncM of leiithi-r, foi ti.e i>iir|»'r.o of en-iiidiin; <lu»[ from t'lo Uarinit. Tho 
fmclure hail atartril in tbi« |tn>o»'e. and foUowsd the eour»e of the d<vtlcil 
lino. Hie broken aiitk I* in tlie olllce uf tlte Superinteiideut of the Ikutnn 
t BlilMil, tagitbor vttli apart of anotharaita bnkan in tha aauM 
WItliaat thh tkarf-tfnuft f i mm, tha ailaa bava been aaw 
^Taiytndjryaan, 
l,fbKll,1 




To tha KiHlor of the Merhaatei' Mafailaa. 

Tiu Ri: i» one [loint in ('apt. Kriei<ann"« f»therwi« elear eT|i)nnalinn of hia 

alati'Tian oaI:>rie engine, wi:ieh ia a little olwoure to tlte writer of thin com- 
miintUllii'll, ill ! aiiioh M-'Milii I --i-'liti.Ll t'l II i^'ar Uri'lLTStaO'llllir it it> ji-iMi r. 

It appeun lliat tlie valve f) rtiuiaiua open until iIhi workjU{[-|i<aiou • hoa 
readiad tb i aa - ib a i l lia of tba (bU-apit w fca. bnet Iho jatatatvin Iba riv- 

rc«et««r<i and <!■• worfchiit-eylindwtf Ilia aanm dvriaf dial daMl (tba la- 

gencralor/ forming noobatmetion to prevcot tbc pireaiiare becoming e<)nal.) 
If thia ia ao, ia it not iievie^aary tliat the prvaaure in the atipply-eylinder A 
aliall e<iiml or evct-ed that in the air-recvircra (and tin n fore in the » orVing- 
e\ Under 'f ii!'"<i, before the ralvo a' will be opened! II ilu» i» u liiiiilid, it 
apiM'ani to llie wr.u r tluit at. and jnat pr^viou* lo, the ^'I'l-iin; <'! tiio \itSe jf, 

the air Uli'li'r til'.' '.i i'rli-n;: f'Ul"(i w-olld have no moving j.i.wnr i;]-p*i it, aud 

Ibe engine would iiu^e ijolhiii^' but ita niuiiienluui tu keep it in iiiotjun until 
tiM nivu tl waa cli«M)d, and tiia flra baaaalb iiad Ubm lo expand tba air iliB 

in lha wnrkinic rylimler. * 

A further explanation would on •loulnl dear tlila point of ita abeeufil]r,and 
cnablt' iniint of your unpr<ir«»ainual r««der> Iu arrivv at wlul tl>ey bava bica 
loi.i; di >irinir a dear uiideralandiug of tba wurhill( posar of tiM mfcntt 
rnyii... 0.0.8. 

I'hilail. phM, Feb, '••. 1»".3. 



Tliu wiitcrof the .'.l>ote labor* uiKlerwliat Mtjr ba a couimoii error, ia 
*c«ining to aupfnue thai air Of othar aatior laj(«WlMalad,anl<|fl«Mtid>(»> 
panda, when, ill fact, the opoMdaaa am atrhittjr ayndnananib ItlaaaHnalo 
aay tbat tbaaspaaaion fhun heal takea plaea bcfiitw tba heal Sa leeeirad, and 
ia erdar to ito reoeption, as lo nay that it k after it, and In conAojaenee «riL 
The exjianfi'ioti or the iticreA'e of pre^•llre due to im-reteird bent i« at th" atam 
Unu iiitii iljr ri^t' in ;''t:ii*tri*turv ; eoji^c.^iu'iillv the jrlnt-ijsil e.\[jiu;*i'in of 
the air Itltini,' llie wor'»iii»''eilindi'r ■ I'iate '^i tiiki B | linxi in i.a~r.ii)g tha 
wjri'n of till- Ti'i^eneralor, for llii-re iln prilici)ial ilHTeie*e of lu-at i* ol^taineil. 
In cuuaequeuce of thia, a gnalar vol unto of air must puim thruogh the laai 
dilliattttaaapaiiMdilifwifb tba list atx, lncouwi|nenei«<ilao«paa«lan 
ia paiainir Uifoofh tliv ItaUnuaJi^ltf lUaka, tba aapaaaiou tiiiidi taluM 
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[Mwdi. 



ktr raifring the worklng-«]iu>d«r d is «aly thst due to dM ftw dl> 
fNM {mf VP) nniTcil fimn tlw lf» thraaf b the a)'Uoder boUMi. 

BemuliRirtlMteMhflr dMBzpaariflO. Tha ante dtOMltrar tlw «iUw 
toMilliaaivMciljrniaBTCd. If «• wubntuid p(|kt, te b it • Iom la mo- 

Mim how the cncine «ui have power to dm>v« while the prwwri In «M 
<Ura«lii>n ncainxt the )>np|ily-pi<ti>n ia i-qitiiS tothc premarviu like other direc- 
tion otrnintt tin? wrirkin/ I'vlimltr, In •irlu r wwnl*. If tlic pfVUHUre iii 4 It, 
at luist. Mlilv e^ual to that iii Ti'->ivar r. :iii<l thf f.ri**».iiri' in ft iOmj fiiJIy 
<M|iia] to that in it, how cau th«t fon't* uf d ovcrcNnziu that of A, &od <»um' m[> 
Hon ( It k dun eolirelr to the dlffercuce in an» of the working and fupply- 
piidNM. In oooecqtiDUM of it* nnaUer diameter, the area of tlte eupply- 
«grliMi«r b ta( •bml «»JMlf tkat «f tha woriUnc-qrliiMier; ooMw<}ueiitly 
an aipial yiieiwo per aqtara imdi on each woold five a triidency to iDotioii 
equal to the praeeara on th« £flbrMK« of area. The eUbonue eaicaUlioiu 
en a with lefard to (he rn^m of the Mp^ atUi ftnther iDintrBla this 





ia« ^ <^tu«(>aiu OB poj/r 44. 
luT. Tlio Ktnuii on tin- ropo a i» 800 

tii iiv v, tli._ T^truiii t-i nln n tnn lii.rMt* 
or iiitii pull um'iii-I cii.^ti r.Uwir, tljiiii 
wheD one alonv ftnU* airninut a Axed <>i' 
Joel, became it in low nH'inied if euddi n 
icrlu. E. F., New Yorli. Also ooneelly BDiwered bjr a niiinb«r. AaM^Jur- 
nj, however, have iucorrectljr pronoanoed it lOOO Ibe. 

Id. The awaetneaa of puratneo after larinK froun in due to the fhniiitloii 
afaagUa ThaHrOiidaetrt'S'ii tti>'ir vr^^otmivo pnnciptt'. nii i ihv <H<'o)iiiriue 

ijy v'lrr.rni'lii'itiu*, irr-'T' ^"^-'"^ 

M. Tin- tSr^l jnin iil'llii!. pr. I.leuj i.- -Icipls v. And 
the arcn of u cirule vlitcli j» 1 ^ncht . iri sliu!iji t.-r. 
Tlir areu of uiT vinJe Ilia)' Iw f'nai.l '.y tlii' I'lJowau' 
Itn.e. JUaUiflM Ik* m»»r* ijf lit itamtUr tj/ tin 
r-Htt.int n umier 4UMK , 

TliL' ><itiare of a nwBtierinoana Me mnattr mulii- 
pf.i.i Ay \tu'f. n.e .l<»->nuii niiinl« r ■TMms nuqr be 
aU«\a iin.vl to lin'l x\.f iiri-n nt' II I'irde, when Um 
diiiitietrr im kiiiin ti, avA \* tla rrt'i'Tx- cailad a"oaB- 
^t»nt iviuiImt," or a '* <*oni*t*nt." 
The diaiiieler of the vulve i» t iiu'lu n ; » iiich, »<ia«riiJ, niitkua 4fe4X*"H. 
Sikleen muliinUod bj the eonetaot girui above mafceii lcx-i!i.'W»Ssls-.sfl«MS 
arabaiititt. lttiqn»i«iabai^lMii,ialhanaa of the valve. 

To decMo at what pnamire the alaam »UI hefin la Mow otf. we have vim- 
ply ti> .livKli' the wliiilfi weMit on the valve, 1'H>i bv llie niiiiitR'r of 
^.jti;tr.- ii.i'iir.- rl;* ri-Ln- Tlu^ will jri\« exiu-lly llie i»rr->iirL' of .leani jicr 
»qiiiir ' iiii h rt-miinil toe<]Mul the «'ci)(ht on llii' vulve. 'i lie leuM prasaiirvof 
sieiiHi cK^'-'liii..' this amoaat «UI aaaaa it to liaa. Tharofore, ioo»^lXt 
A pr< ^>uru of ao Ifas., then, is the ptaiiafa at whkli tha ateam will 

kivgin (n hluw olf, 

Ovr mora lulviuiecd readent will cxoiuw thli veiyelfmantary Hjle of treat- 
ii^ the alMVe. We der-ini to atmkcii every inechiinie — particnlaTly evri^ 
yuiinir niechiuilo — to the linportaii>?o of ii knowli-tlirn nf iii*tlieiniiti>~<, iiiifl, if 
to intcrett him In the naiiic. \Vc iiitomi uivinj in rm h iinriihcrono 
or in'<rT.' qiK'^tioijft. whii'li. with tlic expUnatinn* anil riilc> H^'^■onll>llIl_vil^|f, 
uiav y*v iiiu-ti.f' \ liy iirv '-hij I'lKiiiliur v^iili til'- Mtiip:.- rulcjt i»ntl llie -j^o i,>f 
dec:liiiiU. ll I- "iu_* iu(-'.^>ary ti> kii pv Ili:il+ li tut.n twi* ipialititii-s nieiiiiA 
adii, — ineaiM t»htr»ct, X iiicim* u,«Uiplji, ami -i- mc-ann JitiJt, in order to 
aomiinhafld the flnt qnestionn in cneb ncrie*. These alono will giadinUr 
had to Ilia devalonmant of »omB very Important rule* ; hiit, by ell maana, if 
an old or new book on aritlmivtic or unrtnelry can be prnetiivl, (tudy Ltoal»> 
ftllljr and potlenOy. The fuiinli queniion i> hul Utile tnorv •litliouU. 

-Itli. The ncicw to be ent re'juinii^ II tlirciuU perineh.and tlie iiiidniwTew 
liuvliiv tHii, tlio pnxliicl "f the ilrivuiK' whechi inunl be to iltiit of Iho driven 
in '.Mo Now tlii-^i heiiur put III the furiii of n fhtetinn, we have i-iily 
tw brcnk tliene two iinmbiini into 4 equivalentK, thiia : ^Jj, or Jii^nttiw of 
the wheel* re<|nired; which may he nialtiplied«at pleii.'>iirr, In miil the riaea 
of the wheeb nkoet eonvenlent to goer ; care being taken to keep tlie fraa- 
an Iha auas valm. If wa BMltlMy aaali Bnmbar by U, «ra haira Hill, or 
'Uih ^ At?eV •M* iliair tha awnber «r teeth laiiaind. 

^aeitbaa. 

Qa#rtlon r.. In oonsefiuence of a difleranoe of level, there in a look in a 
Twn to ci.iil'l»» vi'?t»>e]» tit poA* in i!ie tiriiiui miinner. I« tliere siiy ■l!(!'rri i,i;e 
ill thv ijili^ure nf wutLT 1k*i uurii u vt**x;[ p.Luinir t/'Wn an<l j'.L'.it.L' fp, 
th»^ iiru;ii:l;t nf wuter bciujf iht; sjiiif in both t'Y|K!nincnt« i Aijiuji, i» lUfre 
any UitTi rtni'e in the eK^wn-iiturv of WBtvr l.t * -A^-L-n n laden veagtcl and* lijj^lit 
one ap or down t 

Uttealion *. The waif ht of ooM fre^h water in Ui Ibe. per oobie foot. Ki- 
aamd, tha waltbt af mar fllintr a dreular aatem W mi la diameter, am: 
14 Aatdeep. Alio, the nomber oftroUoua in tha aaian nnn gallon bein» 
SSI cubic iiii?lie«. 

yi f -ti r. 7. Siippwo n •teainsbiptu be propelled eleaihlj I J, iti l nr. air 
ahip I inilca per hour. Snppomi, alau, a naitiiig aldp, of Uie Mine ilmrp 
iBeiM,ta aiBka 9A hmmuiH,miuarilag U»»aailier,diiriag |«f iba liau, 
M adiM ^ hnw. If af Oa tea • adba pw haar, 1 af tba tins t nibs par 
boar, and iIm romauibiir ,>« nothiqg. Ite^nbad, tha aonpaiatiea apsad wf 
rarh of Uw bllar, aiMpaioa with the ftniNr, and with eaeb atbcr. 



,1 

intc 



OmsIIm S. In a pio-nie nv*a b • (oauDoa i«pa awlBK IhaeaBtNof 

aaeldalloii t« 7A fert IVnm Uie poiinls of anipanaloB eraxb of laaHen, and 

inii> Iw ii!»'«iinii'.l tn »winir ihronjjh an arc of loo feet. Keqiiired. the nun- 
Kt ( f s il.rjti ' Ii. [wr iiiiimte, Uiu point alul wnoniit of jw sre«t»t velodty, 
aud the »lnuij on the m|H» wlieu Lite pcraona awinging weigh 800 Ibe. 



Xm PnUtcttioM. 



• ATre.iiMOB|]iaSeoiMav*orhMt.» 1^ AUhd P. i^dwv ILTbybr, 

Looden, Itt&S. 



Drstrlng," D. B. Mahatk, UkD. Mim tfflqrt H** 
The above were taere (tally notnod in page M. 

"\ Trfiiii-te I'll H\.lri'i:;i-.. i**>r tbe t'i»c '-f KtiL'in. i-rv." liv .1. K. !>' Ah- 
bu!»3<>n lX< Voimii". ir^iu^Uied and adapted to the k^giUh iiuitn of 
mee^iiivbyJoesphlV iiiirti. E, Hatraallia >» lyAnNdumi, in tha fora 
here )>mented, in perl.ii|x the meat rihuUt wfakh araU It, oattaiiily tba 
inu.t lieiiinible wliieli lutt U-n. offered the pmfliadloil. for many ycafs. Tba 
Ub<irioii« rv^i|tirctrin« iippenr to linvr Iwen a^lniifiitilyperfomiM ; and ibans* 

I hnni j| I'V.- '.l;"!! of Irii iM rk. Willi lip- evrt'ptii'n of tiie plate:!, appeals 
i.ii I-;.;-. Tli.- «irk i-lii:iil4 h -.liL lil.r.,r\ of i ttr\ ijiil;»rik'bt and civfl 
rni:ir.i-«r. Tbe print-IpiU nuiijrt:). arc irratt?*! in ihc fiib'winc urder: — 
Fb'wu.'e throiiirh oriflwf. over weim, in chaunejn ; f-irii.ulie nf ni .tim and 
application* ; "rcmon>," back flowagc, eddiw, &c.; uetion upon cotutriko- 
tioiw; p^Hs; Jetai inpoba; aiolon of earieas binds; appnMoi ftrntaiag 
walar, we ahall preaent s Aw llhetal extrada Aon tbls work on lame 
future oci-ifi i n. Ut^lr, Ilr .un, ,t t'l.,, !'h~|i.i,, l-iSJ. 

"Treutin*! on AiiM rU'iiii Ku.:i[.i . rii.i:." H! i -iriiti ii b) Unr*' itfi'I ■Ic'.^il.'ii 
ctiirmviitirii. Ity K. Muut'. K-i i-. < - i;. i i-i r i: il- -v, i H S, S.in.i. I. 

it Co., New Vork, IHM. tice adtmiaemenl of thu splendid nork on Kcood 
pigaaf aavar. 

Gekeral Siatistil*. — \Vi- puther from the Jiinuary number of T%e 
Amrncin Kailirai/ (luiih : — On tli« l"t of Januury, 1H53, there were 
in the rnilfil Sliii< < i:t,u'J7 inih ■« of eoiaplrlf milri.ail, |-J,!<J7 luilea 
of piilriiail in \arliiUK i>t;n;c--< of pn>^rea!s and alNiiit 7iN)U Q)ileB in 
tliK IiiiikIn of th<' eii^ineerH. wliieh w ill be built wiiliin the n«xt (bn>« 
or four yuara— mailing a total uf 33,li6 milea of railroad, which will 
loon trsTCM the aimnlry, and wfafahk at M wmoM mat of $30^000 
(a well.neaitaiiM4 manige) for eaali rnSlUt «t mm, hdading aqiti|K 

mania, Ac, wUl bttre coMUiad n oafhal i ^.-a. 

sslbHown: 



1 SifTl mile!) completed 

mi1e» in progreaa • 

T.UOU miles under survey 



MM, tauMing aqiu|K 

t39fi,810,000 

38",840,0OO 

'JIO,MUO,'>00 



33,15j ToUil *!Jlll,ti:)'l,WO 

or in round niinil.rrs — ?i I .UOO,IM)0,000 — one billion of dollar^: a sura 
whii-li, at ii \n t Li iil . wiiu;ij yield ^Bo.injii.Oimi aiiimallv, or more ihun 
HUtlieienI to eonT .ill the rvpi iin i of ihi- rnilv.l Slatct (.iovernnienl. 
and uf the uururnineiil of vvvry Mtitlv oumpuMOi; tbv Unitvd States ! 

—if aimk&uui wilb niwIiUani •emoow. 1M» MtiMla «r tke 
ranroada or die United Biatea dUTefs mlwMlvJba ttwtpvMihad 
by Uie census oAier, and that by llr. Androira Hi lit kto lenort to 
bovcrnment — bat is based upon actual aaeariafaMMBia Booi tiieae 

documents, however, refer to s date anterior to I8&3. 



M. Decoster, at Paris, Ims lately invented s novel method of lubri- 
cating bearini?*, csppnally npplir.Bblo to liplit shafting, and which is 
thuii doTrilK'H in the l/ tnl' n .Arli-ian: — Tbe beannir i< mnde nithrr 
wider th III ii^i.n', m ii .t ■ n: ili i!: .k !» fitted on llie Hhnli, '.vhn-li ili;i> in 
a n-'->.iTV> ir of oil in liu liiinj <'l iho hanpn^' fartia<»i: or phniiiinT-iiliK k. 
iiinl bv ilH revulntiiin, rai-ipn iho oil and iiif.tribuii-fi it uvei ihf Uanno. 
A lifhl titling cap covera in tbe whole b»ring, and prevents ibo accu<a 
of Mat. BnriMi of tUa d>aeri|«io% wm asa naawd, «rili fu lor 
ihM • tammnHmlh vHh one supply oToO. M. DeeoMr te 



taplndilgan Ha line ahsAing with shnfMiii' <>r « much smaller din me- 
ter, but nmaiaigai a Ugher aiieed- T/iU urrangement saves great 
•xpum Id comlracliiv milla, and i* attended wilb no f 
if ibe ayaien of labriamnig jiw deacribed la adofiiad. 
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Ifoimw. AT NuoAiA.— Tk» hMMBM waMTHMwar at Niagua hu 
hMw (Man a mnptiiiv Moaemnl lo «olerpriM, bat foUy davolad 
la (ha laahn of aan radwr than tmej, a» the Utieimmetf magstbi* 

mini ni>cr»»nrily bo, wu cannot but rogrpl any !<lflp IPiviinf.' I" roilnco 
Dio prniul raliir.-icl to tb« cnndition of ihf now liumbln) Ha<>sair at 
l'«n<!r«>n. Tlic^ l'«'*s«ic Vn}). \nr.^ ftmr ti~- for ir* beauty, ban boun 
ctNiiplotely Jmiru'd anil uiih,' il In ,i i iimcli ', i shw r<-(rTct of ils 
ail(nircr«. Niai>ani U nlrongpr, aiul will imr imiw ia]>]>ii)g, tiut it may 
be hopvd that the works of ait will not be ao fonted upon the view an 
10 diMlroy its wild and soleinil pandeor. An Faaiern eotnpany ba^ 
Iwen latolj oriantoail, aa tm uttlaftnac^ to make aTailabie a portiao 
of ilw power of ibb gnat aaMiil wwadtr, and tbe routa of die canal 
has been partly loeated. It ia toeQmiMnM,aeeoi<diDfflo iha liad^pwt 
Conner, about Imlf'^mUa abon tlio Mb, and paaa oinMt]; ibrangh 
tbe prKcnt vilbjro. 



Gks AT Siiir I ANxii. Arums the IsTHnrs of Dakikn. — A company 
hati lain Mlvirti^iil in I.-iii ion, for the coiistniclion of a iUiip canal 
ronm'cliiiif tbv Ailantic ami PnciAc at the iithmus of Oartcn. .Ahnut 
novel) mWvn of the propoavd roiiU- ban not bwn unr^'eyi'd : Imi. rn ni 

fcncral obacrvutiun, wbule vu»t of lU«i work ia csliiujittHt at 
Htjm alcrliiw. 

The TEHtusTEFEc Route. — A contract luu !i-> u I ii. ly concluded 
with thu Mexican i^uvcrnment, and the work at (he inthmuii of Te- 
himntapao will, ao doubi, be viooroualy eanriad farwanL Tha Paeifia 
IbitlcoM pngeela arc xuppuoua le ha daad al laaat fbr Iha praaant. 
Will winie cn^aar conaaetad with lha Tbkaanlepae aanwya aand va 
a fafi«r ikcidi of ibe piogriaaa of tha woih, a prolila of (he route. Ac. T 



Rklitio:^ bktw'ees the Srwrs tM the Shu xity the Maouetic 
Nrkiii.1!. — \ccontln)r lo ob^enaiion^ made by M. Kf-I.^lphns Wolf, 
Uirtcutr uf ihe UtMmrvalury at ihtriu), il appcnrs itMt thv iinrabt-r of 
apnia an iba aan Imra their nMUMMim and minimum at the muiw time 
aa the variaiionaof ilw noadle. It Ibnowni from Ihia, thai lha mhdc ol 
tbcw two chaafta an tin aun and on the earth, maat he ilw aamo, 
•ltd, consi>fiaeMly, Aam thfat di'wurcry, it will be poaaihie to solve 
MvenI imiMMam ftaUema, whoaa aolution boa hlibaita nam been 
attempted. 

BTKAiKiiir Umui 8am.— Hiia new ahlp, now mnauw batweea 

New Ynrk and AKpinnall, wna deHijrncd and bailt by £> Wlia, Eaq. { 
the cii!;in(' by llic Alluirc U'orks. Hrr dinicntloaa ar« aa follows: 

— Ungth i.f'd«-<k, 230 fcrt ; brcmilh of l>c«m, 3fl fed! depth of 
hold, 21} fi-et. Slic lia-ia Mnglr bciini engine— dmmeter of cyUnder, 
<»5 inches; tttroke, II feet. T*ic whfi '-i an- feet duinietvr ; 28 
ariD!i and buckct<4. 8 feet 4 ill' III H Ini i;, iiii l IH i n-he-i wide. Two 
return flue boiliTH, "JT fi-ct lonjf. lilaiiRler ot shell, II feet 3 inches; 
front, I'J feot B u<clic<; three fornacc! in e.icli Imilcr, 7 feet 3 incliui 
long. At her trial lri|>, idle madi; 18 n-\ uJutionn ; presauru of stcstn. 
9} lha. ; vaett«ai{> 97| inebees anttioiK off al half aHokc. 



Vhn Calmte C7liiidni& 

A 'K^iutxr M-i:iii> vcrv ga UUaH y lap* le the cuniinutiitv, that llie neir 
BOtor, if ajoplcil, will remove aNiy poMslbic fU-Jtc vi ^lu'i^.'cr tVuni fnioturc 
cir .•xplwKiM. ci*h''r to the iwitcnif tr nr .ittrfjiljiiit, TliUcnulil ii.it !i .v. !i. . m 
el:uim*J h\ ih ■ invvtit^ir ut lt'u.-»t ni>l Vt llie e.\tent ntntc^l ; Lm". mIi I i* i-' 
irnmrtVriai wlirr« tlio idea originate*!, il may ^tc wfill to fxatniiKi lh»w l!»r il if 
or il* lii>l thii iiL-ie. TiiC entire ulwcticu of t>,iil,?r*», » liiuli, in I lie fl.",^ i*t*!lijn, 
i«r« the ^'riiK ipiO "'jufLt'* of daiiiter l>i>iu expliwiun, wouUi miiu aluuc* lo 
■Mkaia th« mfirt>' of Ura cnlgrie wffMin, ttum 1*, howavcr, danpr tnm 
TBptara of lira hn^ eylhwiem ; and tt l« not ImpoMibte thai In actoid prae- 
lic«, e\f'<'*e<l to con^^imtiiuii*, ovcrhej»tiiiff#, anel otlirr *oiiree« «f injiirj', tlio 
liir.erijfiue li)i.> In; |>rTjve(l tu tie It.oi mife tUun tile curiileilAiiif,' nteuut eti/iiie. 

The b„il. n) ;ir.* *hr. r^-i'.'-i ./w/ Houreen of il*mfer isi lliv* ui«c o^^telln>, but not 
the oiiiyi.-i.^. iiri i i .. I Jittlr le^jt^erin i- - iin, t;ji,L*i« itmiIi IWiin ll:e bund- 
ing uf iii|i«n ur eyiiU jeo. The i>riiieiiMl ftwutniK why the hur.-litii; uf L-*lia- 
dcia are lc^« rn--.|uent uml Ie»* iliunjirniii', uri- tln-ir aniidl »l»c, anil tli« great 
•aipioa of »treu«(th nhioh m gvutnliy yitiMi Iheiu. XIm afailSty of aii^ o;liii- 
derafa i^wa t M a l waw lo raaiu a j w amia ftoai wilMn ia invaiaalr aa lha dl- 
aaiHer. TUa rah applla* lo attum-ballerii. alc«M «r air cgrlinjwa, «aiai>i 
p'{v', an>l every variety of cylin.lrieJ Toaiiil. DuaUing tha ala* laodcr." it 
liiilile tu biinit villi hulf llie prennure. T!w larfaat «iw of Maam-cylin lt-ra 
«r»- V !■ ff . II T ' > IV. ; hi Jiuiieier. The cylinJer* of ihi; Erle»»on nre U 
r . : ; iLirl . I .. :■ r:. il Pi, .?i, JUld even larjfer «i7]t*, arv pntpiMi^l, W iticrejwc 
tlie power uf ibe caloric eii^iaaa. With UuMa uMa Ui ooualruiit, auil witii 



oriUiur; w^anl to pvpenxc, wo ni«y c» pe. i oyliadN* of a thtekoeaa only vat- 
^CMlit to elbr wlmi f n 1. i ij^ncr iniiy eoni-elcr a rvaaonaUe aarpin* of 
attMlftb, In f*ct, ■nxi Il I lives of eouiiemy in he eonn,ti^l, ih« Im- 
mense WCi)(!lI i>( lUene vriirlilg; nn.I iiiip{,]y ev|ill<leri<, with lllf gtllenili'iliate 
fnuniiw.irk, juliil ii]>vii eoeli other, bke fi>iir tower*, on tli« kfelsnti^ of 
a nlii|), iin|«'rutiv. Iv re<|iiire« Hint a iiiiiiiinuiu of tnel -I ?h -iM be eiirrfiilly 
»tM<iii-il. t'.t.-t-ifi,in iH u iiiatehiil ot* mueh Ir** ftti<.ohiii ^i n i L-rli, iiiid tiirlciv* 
iiiiilurmity, ibwi wr«iu(;l,t, which brunpi iw to tlie ui.j..,iif.j.iit eoneliii>io«, 
that iaatMul of boUtn of aaaiHl and leagb wroagbt'iron, the calorie nli^ la 
ptvvtdtd wHh finiT brittle cfUndan of <a«ii-b«ii, «f equiU, or i>«rlw|<» jpaalar 

Itize. 

Tlic pncvurc yet iipproaclieil in the caloric (>n|tina of Hw EH (MOD It but 

slight, ill cum|iiiri9uti wiib Uie nunal Anteriean Blo»ui-prw»«r«, even hi con- 
dtni.inif-eairiuiv, Tlic ooiiteinpluted pressure of IS Ilw. per (.qiiare iiieti, 
nhoulj il be reiu'hesi ami iniiiituinod in ihc ej liii<lcni of ilie Krii^-anun, watitil 
be Honwtlllns l^'a'i the majority of niiiriiie U>ikn* ;* but the ^'iii^e- 
qiicnra* nf a rnptuni, ou iii^ to the vcQi high UsmpenUiuxi of Uie eleywul «u»- 
plojcil, are quite iu<!ik:ulal>t». 

A lar^^ volume nf cofii |<ri>«¥<>d ab, if bjt aoddcnt *«t ftna ia thaengiaa- 
r<»Mu luid lioKl of a .liij>, no fur t'roul being perftetly lniriuKr.., miiy bo, al a 
tcnipeniture of t'WJ to .'.i"'', ohl' oI the moat lerril,' ciieiii:i« wl,i,b tbe iii^-e- 
fii: iy of man liu* yet iir<'n citllcil on to encounter. Tiie noiMiiiif etris-t of 
ill .111, only fr iiii SliJ lo J.V.I Uti;rree;i, wiet fnirfuKy cxliibitc^l in the cui«e of 
Uie ileiiuleer e»plo»ion on the lluditou Rivtr, laat aummer. TIki rieani in 
thia caM dtstroveil over M li»u«, not by ttic npleaira lOkc* in mangUDU tha 
pernnnn. bnt principiUly by »catd)n«r the l«n«» of tbea* wKo iohaliid it. Tha 
ainall or lurt^? luaouut of keiu A-inainini; in lha lur, vhao Bnally «xpcU«d 
f^om the cnijinv throairh the ic,,'eQorator, need iiotdb^iaa tha flict of ibi 
aetiiiil viorkiiiir tcmpenituri.' in the cylinder, n bich i» ptatvij to be ulwiut tiO" 
Kulirenheit. TliL« in nb-jvo the lein]ierature at wliieh bluck-tiii melt', and 
□early up to the point »it which hrii<lit irf'U or *t««l tH .^.-nr? ■•irau-ei -lured. 
To pUioe ill M (•tron^ li^hl the dei^rre tu wliieb tbe air i . i • .ti 1 in the eylin- 
dera of Ibo ciiloric engine, it may b» taStly aald to be aa iniieti tuxier tbaa 
boDinf water UK ili«lattwi( honor than la*. Thaaflkaiafavolaiaegfaaob 
air ««a)d proinaiily be (hud lo an wbo tabaM U, aven iTeoMdlwal^f dUalad 
by iiiiaiure with the loirroiindinf; air; iind other eviU iiinv •ii|n(e>t them' 
aetveH, ftueb iij* inflaniinit li^ht combiiAtihloff, ,ftc., ibroiighoiit a »liip. l*lie 
only hutety, then, coo^iUtd in tiic ^trenl;th uiid iibility of the eyliiHterK, which, 
as we have already wen, cannot be ab*olutu perfection, and 'liiuiiil^lien wiih 
every iiHTeiijic i>f itizii iiud power. ]*oiu>ibly tiiere arc coTisiiK-rAtiiMk>< w liicli 
have not yet e<vurred to n^, tendiotf to iKi^ulive these eoiielu>ions ; but in 
tbo prtiaciit view of tbe tiwo, allhoagb we would not b« uiulct»luud aa pro' 
noDB^Bg Ibe caJorie ei^fiae in aa|Melilijt damremu* invaaMaa, «a phaaM 
aDhaafMlniily prononnc* it InlMor, lo ftraa nafeiy almia ia eonaMiitd, to 
tbe well in^ii-ii,-' .: .'ifi<U-ii«iit}( »teani-en>fiiio. 

• The »vcrA,.iv i.jiM.iafo In ttw ti«i.]l*r« of III* I* E», war i^eanicr ^UMi^rtisTinx ua bar 
trial in|i. wo in tb» Miu|>ulWl. tSaniur. 14; 9in JudDtu. l.'k. Mli lilk-U,!}; 

Gi'orKla, l->; Wa«Jibii:ton, 14; J. U~ ^[utcoi^ II; I'iiU,k1 suiui, li; N'i--nl,.rii«r, 19; 
Falena. It; PlillailaliiltU, li; Boi-ilbbe. IJ ; Uhla^ tfti agnM**, Iti CiMiikati, Ui At- 
lutk, 14. IVide, 14; BilUe, 14; Arvtlc, I4L 4b It* fnaMM la tha B^arl^ af 
KunlMi laarilia IniUait k aoatawtiat lata. 



Bngiiiea of tbe Eilcasou. 
Wk ci^jo^ed an opputtunily, on Friday, ttie llili ult., of cxjimtniu^, for 
the liat time, the aoj{lnaa af tba lWwaen.aaid are now aMe to |iraacaite«aia 
' polnti of fanportanea, wfaleh Iwvb b«eD boxMolbre aitbar annoUcad or au|>- 

prenaed by her vL«ltor». 

We arc nior« anfavorably inclined towjr'li" the>e enitinea thin In fore. So 
inurh »pacv* baviiitf been aJreu.ly tlevoted t i this int' C-stinz e\periini iit lu 
•I 9 pri'Mnt inid prevloos !iuiiih,.'r>, thU uotii'e *ill lie prinuiiiully n>nlhK'<l m 
the new f,uTt» develu|i«d. Tbe re|£CULnitor— Uie heart mid luiijio of the who]* 
»ysicm— wieina groally lUmlniebed in imparttMe. The atallooaiy eiigiae 
prueotcd in oar laat nai«ber, aitd ft«m the werkinf of wluch the oiinnia 
Dtiaervatlona of temparatnn, aiSMt of ngeocntoi^ Acs^ have ae ftr bcaaeal- 
enbted, bad ia ito w g aBor at ei' (W tliafca oT woton wire, 10 phika lo the Inoh, 
or l<>i niobcji to ciieh a'piure in6h. Tha " Rritrv^oira*' renenenitorbM anlyO 
thicknevo of •oinc 10 or I'J inefaea, eunljiiiiiiie tiiifeit of wire, ihe moiliea 
of n III ri nr.- t the inch, lineiir ineanureinent, or Ifi iiie*he« per ibiinara 
Inch, i ' I . .1 ;r I II iriif only about No. 18, thu elfeel of thli* rtjfciienilar, cithirr 
in injunoiiHiy retnr«.lin([ the po^ino^ of the air, nr in e<N>iii>iniaii^' Uic licul, 
mutt be nioeh le!«a Uian l>efor^' ?i]]^.Hise<i ; antl the p*rfonnane\^ of the cii- 
gineik of the KrlcaAon moat proportionably ap prooeb that of aa ah^nciiM 
worfciiMt wUhoal a rqtMoniMc— a aoadtliaii wbith, a* abaadintljr prated bi 
the calciilatlona on page W, ta rniMh loo* aoeoondeal and deabaUa Iban any 
ortlinarv- ateuin-eiii;ioe. 

Tlie Korlcmaniibip nf the cnrine, and the arranireiuent of tbe starling 
(feer, f«w^'r*}fty i>f the liiifhest adtntri^tii^n '*tr."J?:ri7 n!! M-p riiie.i r iIp'^iIh, 
by tiir II.- -II- .t imporlant |Rnt,r i-i. li'-ii. !, -.^i.i.l.i ri'Mnik ;s il;.' i ..| .i .i/ 
aiKl adaptation of tb* faruaoet to oooauiue, at plaaautv, ueariy or ijuite im 
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Bincli ui>:il A.*) our stvnnMldfS. Thav m two 4m nndrr «*c1> cvlimler, the 

PTntr* ot* i-afli tteinir, m nt'or M oouM b« mrjuurr^! ?he ?'V(^.witlt ^^*'flr»*^ 
ImrDlii);, (hro« futl tlirw) iiicbn by flv« fi>et. Tln -t iirm n-i^n.- w i iM ^'n.i 
thn Kric«»<>ii 1^<> Bqunro fM(*t of imu«t ptirfarv. L'xiuiiiHt uir inuy be 

^iirne'J iinflcr Ihv unlv^^ if JnifvU — otitmlitutiiiy tlic four cti^iu««, in fiiot, 
Utm'mjf eflitvUr; lu (vTKe tiut &xs*, Uutier ttiiit hltti o{ w&nn or Uol uir, ve 

«•« M MMa wlijft w with har wrtmmil «hfaMMg>», ftwn MwioSeiM 
Iba.ofaiitbfMhBBiiviiotlMbniMdpirhMU'ihiitHdor IIOtMbi. TlMtonp 
tVID|ltiOII of tiiffti' i*i;i;ii)c» Jiiui i>At!n ill?(tinfttj »Uiteil ul Ujit per hour, or 
( Mot per Hnv, and irrcaluoC |;>0Miblv oouvuruptioii a( T toDn per Jfty ; lU- 

(hotiiili tlic i»iiii|»tc fact timt thin fftali'ineiit wm lulv&nnNi Ix'fi^rc tlic »liij»luhl 
rtiu uime Ihan 2<> or i" tiiil«-i >ll<ifrclli<.'r luit^lit juolify * Juubt, unticr uiv cir- 
cuin*lan<vf>. The Pomnrk that the caloric ocoinMny liiul cxcvlloU •Irani, id 
tl)c proportion of 5 to 4, whicli appcurr"! on pne* 4*, wn* [kmciI on u con- 
Knmption of .Vk> Ihn. yxr hocir, uJ afpccd of niivcu luuita. tkjvftrul uf tti« 
«i«amer* oa tise HudMn Iflriir Mtnf ■ Ikm Mm. nmwiiliiii m hlth ■■ tir Pn 
per boor i>vrM{iur« foot of (|i«li»-*MM«f «miiaw)illM 
the KrieiMuu'K MpciiJiliirc of hti t<rtO tonn p«r Jny, In«««J of t or 7. At 
the tmiiiatty r*to, without •rtiAoial draaitlit, ]9>> fc«t of gmXc wuiil'I bum 
nearly t<«u per djy ; luij alJuwijur l^hi-rall;. ff r rror h\ our approxiinktioD 
to llitf JlincimioriB vf tho irr»tos » 't.iv :i ■ i i r i t n ru^ i wli«l]icr the lirr«i»«ro 
nr^^I, or Ixittcr Rtill, mid morr in svcortiAncu with cutfiiieerinic itAAt^L*, hu 
cxM t luH-'iiuiii i>f tliu cual burtiMl |i«r iionr, oti my trial trip, sliuuUl be olll- 
ciidl}' stuied, b«f<jr« luy fiivorablc eundttiiisB can be orrivisd at with ngani to 
tliK ailgiieaBiiM. 

Tbar« art! two <ilaf>se«i of «ipbetn«K which it romr* within onr pKmntfft to 
f1tii'i<lAti>. In ttir flritt, wo include IhiMc wliielt, like tlte slutie preni^Lirv 
ctti;iric" and ih* " fiTv annihilulor/* so-cni de»i|CiKd to be u *' f»|»t'Cii]iilloi." on 
ttio igui>nu)i>» "f tbi" viililio. <hi the ineritu of Micli. tim J/oAii*i>«' 
fMM ia a2wn;< < !■ ■ !y -i 1ak« a dpi'ided ittand, (Hi a careful but i^r^efexaniiji*- 
llon : and if. perelunce, at aiiy tliu*, our Jttti(;uient should bv iQ«rrof, Uio r«- 
trvu'ti.in >hnH bomoalfaUand nnqottiM. Tin pthw d ial, <f wbUh «ia»lifd 
kydriv<:u, Um calorie co^tna, and vMtau «llMr wtfiMetiaAil MkMUM uiay 
Im Mnddind lypn, •M<l«Mr<r»g«rrNpMtH tt^orlimMi, wlddi,iiiitll tba 
tDntiaiy ia pt«vnl, w* bwllm l» MoaUw kiiUjreanonBdiU* aflbni uwatd* 
iMiv^fViidL-ut. 

Wp can «»c no poMiblc motive which ran intinenoe Oapt. K. to de<Niption in 
the falfhTic < n(?i«i*. Tile idea of honor or proflt. j^vf runieiit o9ioc, or tlte llk», 
on tbo 8trcrr_'tl> i f iiu ^phcrnemj fame, ia altt^j^ther iqiwortiiy of hi* hifch 
and Uiiblenii^hed r«|>utAtioii, and wd fe^l buuiid tv ctmaidur Lho «ugiuea of 
lha £i(mmii wliM Ihiqr ara rapraaaoMd to be, IIm piodaalliiii «r • I 
and biirMjr ad«i«attd naa, finoly bellaviog bi th^ Anal anceeaa. W« < 
feu tu A feeling of diwppoilMaMlt iB Iht performanw of th« Kricwon'it eu- 
Kin«>, and imatrioo tbeir 4«*igaM latKU mure »o. W<: abaU bold oiimdrM 
ill reudinen^ to prc»ent any mem MMMHaftd naoU wUeh auj ba allainad ; 
until w liirb, vro coDnider any <"' 
of the ^Cjgin^ of little int<jre:«t. 



IhMa, «hll tlia li^rca at the aide, ladl* 
iaak on thit aMa oT tbo pMon; «, 
lMtM««illhakaaidtli»< ~ 



MnAxnco or Tiia woan ''Cauibk'." — Caloric in luiother lunio fur beat. 
Strl'.-tly ili'flned, it indioatrn the principle or matter of lieat, an<l pre^tij-po*** 
tittt 'n<-lief in a flui<l cx<H>!*>ivety tliiu and Hue, which pcrviuleit all hokiicK, 
navM thruujtb Uiein, aiid, in proportion aa It la |mMDt cr ab»ent, prcidm-es all 
dH> eHivU of beat and oold. la ahort, if faaat ia canaad bjr a flaid, ealorio ia IbM 
flnid. Tbu majr ba oonaManil a dlatinoltoa witlurat • diAnM{ mi, Ibr 
all pra<:ik«! |>nrpoMa, flilorio naf ba doSnad to ba hwL Odorioaipodi 
air, iw, with a few excvptioQM, it doesi every other FiihttAnc^, on cntcrinjf it. 
Caloric «! plied to wiit«r, txpnnde it to btcain ; applied tu sieani, it expaixbi it 
atiii >iior\^, f'Ttr n luit biw been aaiaeUjDaa urmcd ataOM. Calotia la the 
auuroe of t i.>i r ti of lha amn and airaaglMi. BMh dtpMd antka 
U|«U9i«o of matter by beak 

alaaafaqgioa la aaakirie engio^ Artba «■• l««iOB,Hid to tba nina 
«SlMi^tlMtlhaaiiMsii^iMl(,a>«a|«tliitlDboUitlia air-anginta of KrioMMio 
aadaf fliirtiiijt the calorlo naed ateh utroke is ill |iart retuiiicd, und uiade to 
atrve again. Tlii* ia •offldaot to ju»tit\, if any Ju>t>l!Liitl'ju were ne«ded, 
the approj-riatioii of thin naino to !l.<« K't i r rinc. It >e »iiuply a di»- 
tindive «p]>ellalit>ii cbor' I, r"r iIim |,;irt:i i:;it i"rt:i '■e'uji enffinc, moved by 

heal. The cboii^ wax n rr.iii ly li \ . T> ^ -[il V nivl l,u» IHldiHlhlrdly 

»»ervt'-l ti ii'lrin'. i;it:i )i t:-i-.ilir iiltrf-.t' ' iii li- 'li.^ rr. r:iti-,>:i liuUi uould have 
been done liy Mjiii'L. ua-uuj 4^1' "air-engintj" aJt.|.'lt'-.i Lj M„ri.ng. 



So Bcaiirrs anb (Somspotiitait*. 

Tin: indioitor card frwu the enifiucn of t)io Arctic, fghen on fagt 50, pr»- 
nentji a nuniewluil novel up|>ciinincc, by IwinK tjiiccd on a black (frouinl ; Imi 
in ctiunUy cleur, and much preferred by the onKmvrr. A full de:<rri|itioii of 
tbo indicator, and arrangrmcnt* for p>roducini; canU or diHirruin]>, wilt b« 
pv«n at a Aitora tioHi. For twiwcut, it uwjF he aulDcietit to explain tlial 
titer Indkata tba traa nod elbcllvi preaaura of tba ataao, and aoouit ot 
vaMMDi M avalj |Mtt of Mw ainka. tW Tantod Inaa dhrida Iht whab 



atroka into foet ; and tha 1 
eat« the pruuiuri' in 1lia»pari 

mtber, they ludicntc tba a 

of the ;irrn">5|-'hi rr. 

Tint 1 !■ s Ti I >t ■ I t. ' t' St rl 1 :: al r ■: ri^-.ii'' ajpT t ( :ul to be quite the m^Nll 
iuiponjiul dL>euiiiciit, III reuuun 1» tlie mlur^c exj vriineul, wbliib vouUi fuU 

bt p waanlad, Sina* haviog aaan lha ngrncrator of tba ErtcMaa^ wa aia of 
opbiaii tbal Mr. StMhft'a iraa, «a tba whulc. prr/,raUt to tbat of Ca|it. B. 

Tliia in bikwd on lha «np|>ai>itiou tlj:it pliiteo off«r much lens lewatancc to the 
air than nn cqnafiy fine Hcrie* of » ire MrreeiiA, 

Quenlion H, on pug* "0, will require for it» nolntion a tolerable dcgre* of 
eii^fiiiecrinif talent. KimlftUineu of the air ia to be di:ireifarde4. Thin proly- 
1cm will rt'iimln o(>cii for two month", uiilew annwcrrd fnrrf-rtir in tinie for 
o«rni\Miiii tKtr. We wonld like our friend*, oht lUKf \ "Ijm:*, ' Kcnil <]uea' 
liuiK, k> well an an-in era. Let ibeiu >ie alwajra uf aoiue pnetical iniportanoe, 
and ba •eeotnrianied in tba aBvilapa bf tta Hiaapir, «r, M laait, tha 

«pUliOil of the proponndar. 

In cviniieciiou with the nubjecla treated on In " .\rcliileeliiral Er^iuecriiy:," 
it may not be ami*.* to allude to a very efTective arriuitcment in tlie hei»e of on 
ac<|UuintiuuH5, fur pntdiieft:/ ti ].<Tf''.' iIy i«fjorleaH privy. Soootii|>letc]y i» tbla 
dc!tiilcnituiiiub1aiued, t£i:.r in rif. i.| w srtscll can be dctPcted, even by placing 
tlte fniXMlirectly in the pani^a/e ieiuiiiiff to the vault. It i.t nccomplinhcd by 
aiiiiply produLnii^ a euriaunt eurieiit u( air J'vn the pa*sai;ea. An extra Ilue 
ht provided ill liie cluniiuiy, wki«b U wanued by it« proximity to the Muoke- 
flue«, and ronneetad bj a pb<a •wadtM b«« or mliiagalar paway wiril tfM 
top of the |>rivy raoU. Tbaaooaa^iMBaaiaapirlkai notilawm ortba tMdt; 
tlic air being drawn daam ftondiayilviaa, and atlownl tue'eai*- atthatopaf 
tliechiiDiMiy. Hy thja>lnaaa,tha fennatioii of carbnreticd bydriv«a<aUigfaly 
|KiiM>noiin Kua often (reneratvd In do-ic vaulin, 1^ entirely prevented. 

It »UI tie olwarveii, aitb rcpard tu the " hydrii»t4il," thut il i» e<|ual1y ap- 
plicsabii; to ilie use of tlie orilinary enirine-jmnip*— the \Vorlhii4.'ton. i>r any 
of the vttrioos devieee for itlf actlnff feed, provided they alford .^utKcienl 
power to ov«rca«n« the IHction, and n -^'iJve the abaft a. Our artiet— i^ie of 
tba boat aagtavaia of auab worii In tba Mimay^bia anallad Uiaaalf bi (ba 
ridi " aSbot" of lha aognvin^. 

We propoete to eomnieucvj, in our next, a series of nliort iUiiiitrative eKMiyii 
OB nvechauicul acitiice, pnivticat and tlieorctii'al, siviuif the nii>.t npj^rovej 
proportion* of the ditfereut kiiidn of eoirinCM, toult, fmniinir, tnill-woaiCy&o,g 
and u lull aiiuly^ii of the two antacohi^tic tlie«rieii of niecbiiuin>, ' 
have b«for« aibidc«1 to, na ** Otlecc'' ami " Workehop" M'icnoo. 

W, H. S., (*Miin. ■ Punw'hiiteft Imve be«a auooe^^^fully used in 
caaaa. Tbit dial taperitucut aillt wUch tba wwM batr* boon i 
■fliar waold ban andonbtodtr tannimiiad llnanb^, bat Ibr i 
tiMtnf ttoeamtiftnw. Tlie lata Pariapa|Mia(lvai 
of one Ooddard in a purachiite, from a hallooo, It • 1 
fatftvolantarily all kiiuU of xuimneneu and ligadaMa in tba airtill it una 
time to prejnrv fur hlrikliiif the earth. 

J. r. H.. I'enn. — The oniilc \m\ propoj .1 l- !ic«>[>t*ble. 

'• Mechiuiic," "T. v.," " A Nou Striker, ' •■ liniidcr," and "O. H. R.," 
arc di.'clined. 

" An Old EuiflDici" tteima that tbe POrtaira Brid^o oa tha BuOalo and 
K«v Yorit Ctejr ttaUiMd, ftr irbtcb ffttk credit baa ba«n aasatdad W Oak 
iiojtiiMMir, the oblaf aniilBaar, b idaniioal witb, if not eoplcd flroat, tba tMt- 

fuldinif U(.ed in the cHnntructioii of the famo>i« Cuneade Brid^fe" oo lli« 
New ^ <irk and Krie Kuitr^iu'l. Tlte latter eleiriuit xtnicture wa* d«ii(^ie«l by 
J. W. A<bnuK, E»o till" r-i-[r:\;v!-rT <}f that p-irtioo of tha read, and late editor 
of thix ronffacine, iii.u l.i. ll. v. I <iieve, under bis ininiediale dirwiloii, by 
Mr. .lohn t owlcr, ibo cmtractur ; to oue or the other of wlueh ccntU men 
bcloDca Ibo entdit, ifaajrllNI* ba,efdaat|«tar tba Mm work oraealToldiai;, 
«tdab, if oar corraapondaiil la eamet, ha* haeo reprodoead witb too gnat 
m iaaiMi l»th» "Pottage BrI lt,-c." If thlabaot tba aaae, •••haNbalMpnr 
tftaORMttha bnpreaahmi. 

R. M., Oiiiu — 'I'hore L-« no " |)orfrct iiafety'" in the n»o of any of the biini- 
iiiif Hu^d*. nor i» ihtrv in ihi' uj-e of steiiiii, ur, iu I'aet, hanlljatiy lliintr clw. 
Aminireiiieiit'i to proinoK the Mifvty of i«irtieii Ufing iheae volniilo IluiiU arc 
extri'iuciy do-irnble, mid tlu-rc ure many ni>w Wforc tiie public. Wc would 
like to exiuniiie j our pluii. The cx[ili:~ive va[ior from the^e flulil» twiiijt ia- 
vi^ihl<' b>ihe ninin reason wliy these are tnor* dilScah to raaatga tlian goxk- 
|wwd«r. U ia aaid to be proved by ataiiatioa tliat mora daalha and wiiona 
MMlilaaita mmailjr omuT) ftoia iha naa of "bandog fluida," bt tba 0Blt«d 
Blalaa, than flron ataanboat cifleiloBa and latlroad aeddtnli eamblnad. 
I'n>fe.».or Sillimmi in aatd tabara rrawrked, tbat if hi« wOftl w«t« lav, that* 
nhould never >».' another dlttpof il aaad la Ilia ardilMiyLnipa BOW iie|rt te 
nho]** and fainiiiei*. 

W. K., Kentucky. —Voorcoininnnii'alii : i~ i: Lul iv i ii rnd. 

J. V. B., New Vork, and W. II. M., Mum., received loo late for Inaef- 
tlon. 

C'orr<!!i|ioudeuta, and alao tfaow wiabiog aducrtiKmant* ioaetlad on tha 
■,wouldeaiiifbrafkiro(b/fiirwardtng,l]t «0«aa«t,aaeaai/ Uktlie I 
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APPLETONS' 
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WHAT AJRB MBTALB? 



Whiii art ^truih .' — CbemUtB di-notniiukte m in«tal« tii(i«« «iib«tiinros 
n-fakli are combustible, tb«t u, which liberate hc«t in combining with 
other matter: they MM^rt thai lutala an jnod e«Hidiictor» of best and 
•betrirlty, and may b« paUrind; m fbiible and opcke ; heavy, 
lMhl«, auctiie, &c. Taeaa an aU tngae deGniliuns ; for nut one of 
th* iDetala anawers perfectlf tft ihis tloscription. Gold my vome 
ntoAt romplctrly wilhiTi tlx primpo**. but If it piiis<'x»»'!> ill thi" other 
partii:Ml.ir«, il ft-ri-iHiilv is tml ■■unitiininil.' in ihi' ooriiiuuii M-iiNe of 
the Inrm : whilt^ pot:ii»"ii)iii, an i'i)ii.dlv lifii'itiful tytn" of i:iet;il, is px- 
trctnely eotnbUHtible, iind nut hi-.ivy. We ri';illy do imt nee any 
reaxoii why all solid subatanees which are nut oxidized should not 
range with this cIoim of matter. Tbero cannot be any objwtion to 
ealling carbon a metal ; aod w« do not aeo why aulpliur U le«« a 
. than sdeDlBU or aratnie: wkf phonhorua i* not dea«ni> 
metal aa wall aa caMnii botf ore almost equal^ 

■Mb Imtra, that la 
i lata ao vamm a 



and if 



plHMniMm has m 
t itbnot agodniM 



aa calcium. PhoaphoruR ix more Tolatile tluin most of the other 
metjd»; but no metal ik permanent aa carbmi, nnd still the latter 
i* not recognized aa a metal. W< do not nee Uio alLrhteat objection 
to calling hydrofaD m natal ; It p pa n M aa aloMt all iha fMfaite 
helongin^ to metah. Bat wbcn anttar. gaaeooa ar flnll at ogmaun 
temperatures, ia excluded, there cannot be any objection to calling all 
solid elcmvntjiry substances metola. Silicon ao much reKtnblea a 
metal in all lt« properties, t1uit 'da c\L-tu«ao eonnot be jnatiliod, nnd 
romtt philo^ophen) range it with thi- itR-t^ds. It is very mtjch qui'i- 
xvmei ^'hi'ther mabUa are not compound mattar; bat aa thi* point 
dne^ not i;it,rest 11% «a aUida tottaranlrin npportof thewwra 

preteuiiiuna. 

In order tlial we may not appear arbitrary in oitr cIsaaiGeation, we 
Mibiuit to llw uaual one. and exclude from our investigation* ail 
nattar wWeli kaat coaaidcKd a ntetal by oonaMn < 



«f Jawriton tlw general qualitiea of BetaK which we 
)la1i»k»p«n bv oar nadai^ «a iaaart tha Ibllawiur taUa^ 
I fdinUaa aUtbeybmnaliaatf tUt IM wUA ii lUM^ 



CM«. 



PMaatinm gray-white 



: f'aleium 
Magneaiam 
ManganoM' 
I Alamitiuin 
I Selenidiu 



wHie 
(TTuv-ivhite 
« Into 
r<.'<i- brown 
I Titanium red 
Ttllnriiiin JgmywiiHa 
Araer^ gray 
' Chromium " 



I Zinc 
I Cadmium 
I Iron 
I Nickel 
Cobalt 
' Antimony 

I Bismuth 
Gappar 

Kmmj 

Silver 
Flatinnm 
Rhodium 
Iridium 
Osmium 
I I'alUdium 
Gold 



white 



white 



white-yellow' 
lied i 
!wMt« j 

blue-white 
! gray- white 

i " 
blue-blacli 

bluo-wbite 

yellow 



■865 



6«i 

4 3 
4-3 
»! 
M 
fl-9 

6- 8 
8-6 

7- 6 

8- a 

8-5 
6-7 
11-3 
»-8 
8-fl 
18-B 
yn-i 

II- 

10- 

11-3 

J9-4 



136* 
194» 



red beat 
higlilNaft 

■ivi'-' 

infusible 



high heat 
770° 
650° 



93ai» 

476" 

1996° 

20OO' 

very high heat 
melta in saltpetre 
high h«at 



2200° 



very mallMhU 
britUo 



mi 



very malleable 



_ w»biittlaata«»M M 
■aawUaataS* 



brittle, son 

malleable 

verrbifMa 



brittle 

malleable 

m 

britaa 



r^ heat 

nny ttniixa-attire 
decomp. air at red keat 



SSw^ any i 

very I 
white heat jat 400* 
600° bnrnalaalr 
very high beat at any tern] 

w 

red lieiit 
wbite heat .permanent 



high heat 
very high heat 



M 
« 



very pemaaaBl 



healed in air 
hi^h heat in nir 
moderate h«at ||>ormauBnt 



Clattificatian cf HtU^M^Tiw num'h.er of 

as useful, is very liroitad. But, ai< many wUeli an «t Bodlnel, pfao- 

Utiit n,.!-, enti-r iiitct combination with tnow which are generally uso- 



. Br 

Vot m.— 10 



;i>4 0caiml tad ratOnlw MMsUsqi- 

----- - rsMiM «r AfpkM 



liil,it II muminijn "^^i ' * ftnaai^allkot^ tUr 

interest arises solely from their eomUnotion with othm. loedarias 
on this part of oar work we are under the necessity of classifying the 
metals in some such manner as shall be aaefoi to the smelter. The 
most rstionsl claiaiBeatien appeals to be foonded upon the relation 
of iiwtala |B a^jgaaii aapfa4«(lMt Iha Mdnitfen of aslte ta alk^ 
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74 WHAT AR] 

iff means of carbon. The nnml)er of elemenla whieh form minenilfl 
b aixty-two, all of which have nnrf or ics.*! iiifltifncc In mclnllarBii'sl 
operations. About fifty of thcsf uieRn-ir.!! iirt cnii»iiliTisi nittjili Iry 
c>icui»t«, of wbirh ni.»rly (i-ilf I'n- r.Kinjb. r lure louiMi in ituch iarge 
qoantilieM a» to l^' irn|i.iri;v:u t' li-ie Miieltcr. A large iiumbt-r of 
melala fom iOiij>», aa oxidm or uUier componnds, and are hardly 
known in tiiair pore MnditKm: MiU tbeaa «r« of bigb intereat, not 
pair iNttuiM tb«y form akga, but beragite tbeae atani invariably im- 
UHa peculiar quality to the metal which i* smelted under their in- 
hnmee, Wc mar, therefore, divide the uacfal metnis into two 
groups, the om which funna chiefly alagH, and tl»e other chiefly 
mctalH. To ttie firiit division the following bulonf,', viz. : Potaminni, 
Hodi»m, ('.tlrliim. Ma<nii*«iiiin, Mnnp;aii(?M>. Aliitnliinfti, Sclciiisirn. 
Titanium, Ti-ll[iriiiin. Aofuii-, n!iii riiruniiiiin Tfic \r>'<nnl kt""!' 
will then totisiiit 1.1 Zine, Cadmium, Iron, Nickel, Cobalt, Antimony, 
Lead, Biatnuth. Copper, Mmoiy* flUw, PtMillQni Md tlw MltillRn 
metala, and Oold. 

AUA•a•t■l^ with feiir «m«iMImi% wn isiivlMUt fbr t Ugh lad 
paralhr ImIm ; titey condiwt naat and cleeirieihr belter ibm any 
■cAtt aabiOanec. Tbey are conaidered as opnke, ^tit this can be no 
■bmlulo property, for all metals are porous, and cunsi ijucntly must 
tratiamit light when in a body oafticicntly thin. The affinitr of metals 
for oxy^n ia remarkably strong; but under ceriaia conditions, the 
oiygfn m removfd hv clilorin<>, -inlphur, uni) rdhrr wibstanrrs. The 

COropoUtulH wllii I ,1 : :i r. St to till- lllrtnllllr^'i^^!, .^tO ihfi nxidea, 

carburuls, sulphuiein, j'ht>><^|jhur>'t'', i-hloriilxis ar-wmuietiii Hsliciden, 
tlx. The aalle of ihf motullH' o\iiir-t are, however, of the most inter- 
vat^^ucb aa silicstMi, carbonates, phonphatea, chlorides, &c. 

^gU^fir O tj i gm , Mtltli Mi f(nan% ^paddng^Mmbustible. 
TlNf fioiwh hMt miltr the mum Imvbh wihon wd hydrogen. 
It MM no dURtnoM to tlie quantity tt hMt MMiatad, imthM *• 
hwn idns with a poand of ox>>,'um or euhon wilh 1h« wvifht oT 
oxygen. But, while potai*iuni bumji on water, gold roust b« com- 
bined with chlorine before it can be oxydized, that i*, it* nflinity is ito 
foeble, or it» body no compact, that it innut bf liinKolvr r), nr divided, 
into tlte ni'iol iiiinntii lUoiiit U'forn it r.-iii (>,• i-ru-iltinrfi w.ih (i\vi.'iTi. 
The metals Mver combine with any oxydized mit ttance. ^.i.d ^','l^t of 
all with their own oxkio^ however determined tiijir iilliniiv tor i..\y- 
g«n may be. To thi* rule the exeeptiona are very few. This is one 
af itm WW* iapwtMt pynHiitlli <rf mamis ; and tt b lha baM ane- 
iBHy to Oa Mwlter. Thto want of affinity f<^r odwr mtbalaiMM {* 
lh> rvason why fluid metals appe-nr witli a coii\ t v nnrfacc. TIte same 
imperty is strikingly shown in the refining i>t' prct iuus metals on (be 
cupel ; it is tlie cause of fibres in wroueht-iron. The form under 
which metals most nodily oxidize is of high interest ; bat as it de- 
pends upon many cireumatancea besidett offinitv, wt« will point out 
tlic iiii-iuMi by which tlicy are deprived of n\yi,'> n, iVmn wliii h the 
reverxt! may be deduced. Metals which iirc di'privi<d •>( tlirir oxygen 
by the mere application of heat, arc — llwrcur>-. Silver, (Id. I, I'latj- 
num, Padiadiuffl, ftbodiuio, IridiujD, sikI Osmium ; fur this reason 
thiM am tanned pnolimtawiala. 

Thiaa malala mbh nhdn thdr oxygen at high temperatoraa, and 
in iHet cannot baiadmad by beat only, we shall graaaad t» enumerate. 
Of the numt>er, tha alkidtoo metalo, PotaBaium,SoilfaHB,CUcium, and 
MaynMinm, dmompose water at any temperature, and retain their 
oxy^'i'ii .-ii nny h,a;, while llieir oxides form alkalies in all casea. 

.Mutiilnnm' and similar metala retain their Okygvii, but do Bot 
>i» ..iiiposa waiar anafft at healah and fltrn aKhar aUudlta at 
acuts. 

Niahdt Cvtad^Inot Tin, Cadaiiuin. Zine, and Ma nganese, decom- 
poaemder at a' lnd heat, and their oxMea font ahherajlaliea or acids, 
according to the matter present, or their stale of OlMatimk 

Lead, Copper, Titanium, Bismath, Uranimi and Vlllwlan, do HOI 
form acids at high heals, and do not daooBpaao walar at aiqr halt: 
neither does Antimony, Chromium, or Anenieibtttwhan asUiadttbcy 
form invariably ocids at melting heata. 

The combinations of oxygen and tn>Anl tukc )>\:i^ c la certain li- 
nito proporttouM, and, 90 faroa reUtca to ina-t uf ilic mrfals in various 
definite quaiiiiiji-*. There is only one oxid*' oi' nlumlnr.in, but tiierc 
•!« three of iron which intereat us. The Protoxide of iron is a 
otn^f alhali, th* mtguittc oxide a feeble alkali, and tho peroxide is 
■ova of aa Mid than an aU»)i. Peroxide and protoxide or iron, both 
inAnible by themselves, form a fusible slag, or glax*. Aritenic fgwaa 
fa all stages of oxidation an acid, which never melt* together with 
nn<«tlior a. iii, Ar ii highly oxidized metal. The eli-ctrti-pr.-.ilive or 
ii,',L': li*!- i lKirn tt'i r f an oxl<lc, in, however, no condition rpquin*d for 
it* fusibiliiv; tor litharge and lime, both htrona- alkali*--, m ll r 
and fbrm »latr, Biil it it nlwayn n requisite r .ridi ii ii Ui il .hv nl' the 
ponatitneiita iiiust be fua(ble, in ^hicH ihc oHw^r U merely suKpended. 



MBTALBf [A|i«il. 

Tha chenieal relation ia by oo mcana limited, that !•«, one and die 
same xoMlanee is not always, nor in all rpfaiinriR, of the same rharac- 
i,T. 'riji* oxitif> (.1 iron ;iTv niwuys alk.-\jio4 uilti ^ia'X, but they jirr 
ai-itU in ri'lauon to o.viil(- lit U-mi. Alumina is an ailiuii in the prpwiwf 
ut .iil> .\, but an acid s^lii^u in nintact with the alkalies pru)ri r. 1 nr 
study of tlte melallurgisi must be directed to iheae chemical rei^iiuni. 
aadaliitflr aiao to tlw dcgna of finiUilly of ihesr compounds, imd 
Ihaialatiaa itftUli thcgr bear to tin aielal to be produced under Uieir 
influence, Aa a tnla, Wa may slate, tlut the compounda of aiqfUt 
cquivnlvnta of Inelala and oxygen always eoutilute a ba-tfs or alkali, 
and tJiiii auy more oxygen deatooya iJiat property. Tbum, the protov. 
tde of nianganee«, MnO, ia a atloi^ baaU. and precip)t»ffs iho 
pmtMklf of trim from a slag, or any conipo«rid ; but Hk pvrux^.i" of 
maiii,'.int'af. Mil ().., ir\ ilrivi-:i i.ill l>y tliL- prolnxidc ol' i.-on, WI.L-ri 
f.Trbon is prpfit-nt, on<» uUrm of nx\'iTfji \^ iih-orln-d h\ il, tVoui tin' 
IKToxnk' of mancr.Tnf.-c, and thi' iron ih a^'ain dtiv.'i: from itr< union. 

ilydrmed Oxides. — Thv oxides also combine m certain proponions 
with water, and ftrm definite eqinponiMlt^ called bjdnliat Tbaar 
combiratlooo aio nttt only of inlataat ao Cir aa thejr ftmn the aiaai 
porous and bc«t kinds of ore, but the tenacity with whieh walar ad- 
heres to aonie of the hydrates is remarkable. Potash, clay, and ailaz 
retain their water at an almost red heat, and the first may b« actUBliy 
melted without losing all its water. 

TA« degrrr i4 «ffini/y of oxygen for metal is the »trongejit, and i« 
moat diflicnlt to J< <^lroy at a m«lium state of oxidation between Dm- 
highest and lowest. l*rotoxidc of tin is easily converted into roetiil. 
so is peroxide., but the scsqui-oxide, a combination between, or of. thi- 
two, caooot Well b« reduced to metal without eTapoiatiog the largvas 
piftof tho aolal. b frndiEal o p arHjana wn alwayn andaatrar to 
melt tlw Mghaat oiideak and canveit iIm oreo ialo tiMB, In caw tbey 
era not naturally In that state. The rvasons for this, are the follow- 
ing : in reviving metala from th^Hr ores, it \t not only tlie object to 
remox'e tho oxygon from the metal, but also to prodi»ce so high oi 
heat as to melt the metal at the precise moment when the oxygen is 
rumoied, If «filv little oxyjren is combined wilh th» metal, it is 
■•vicliTii l>nl littii- lii;;it i* produced; the nicl.-il may bf in iti. 
proficr form, bui it cannot accumnlsto into a body, and tlie leafri 
amount of oxygen will oxidizo it again. If the quantity of oxygen 
i« large, a propo{tioii«t« amount of carbon will be consumed, and the 
heat will be hWhar than whan Ibera la te»« oxygen with tha same 
anMHint of meld ; tho natal wilt now Belt, agglutinatai and hi thai 
form n^sist the influence of oxygen socceaafniry. Thia law ia appr.- 
rent in moat cases when smelting is done on a large aeile, hol par* 
ticularly so in smelting refractory metals, — such iron. msn^ne-U'. 
chromium, and others. l>cad may bo smelted in iithir form, U vjinsL' 
the metal S-^ %'(-ry fusible, but less lead is evaporated iu smelting 
minium lb.->n liibjir*;,! or galena. 

AJinily ji,r VluoHnt. — Chlorine has a peculiar Icndeiwy to ioducv 
metals to crystallize ; it causes fluidity and brittteness. The alKmljr 
of chlorine for metal surpnaacs that of oxyeen, and drivea oat Ihv 
lalli r in all instances. Il eannot ha miMma br caiboqi bat it loai^ 
timex may be by hydrogen, as in dm caao of gaM, ailver,oopper. lead, 
and muccory. Tba energetic connection between chlorine and melala 
WiiuM be an iBpadimvnt lo working ore, in which even a small 
iiiioi[iiit of it was present; but ^.It chlori !•■» ;iri.- cstn'mi-ly volatile 

iMsiily driven oflT. Still thru- i» uliviiy., an in.iii.ition iif Ihi 
prA'-.i-iici- of chlorine in lh<?!>e nx uJ^ hirt: V.:i\r Litm sin<'ll.'il from 
ur,-- cnntaining it. Chionr.t* ri'iiiov,', ottoT Mi.iUtT trotn iiiclaiH 
wlit'ii 111 ' l.itter are in a slate of fusion ; cartKiii, sulpiiur, pho.iphuru!!. 
and ollii r volatile matter is driven ofl' by iU nlMl, if the heat is con- 
tinued, the chlorine itaelf escapee at laal wilh a portion of the metal. 
Thia iaJho aaae whaa only a minato amoiani of il ia present li la, 
thcreAms MM of the Boat powerfbl mean* of puriiying melala. Lead 
lasted fiVB chluridek, or only from a mixture of chloride.-t and oilwr 
OIW, ia alwajrs purer than that from oxidea or aulphureta. Tin- 
proper application of chlorides has a n>«>»t bi'neficial inKoence on 
.niiltji';; luui n-liuing operations. Zinc ibjc- rn.; I'oinliim' v.n 
rc.id.ly "lib iron, but if some chlorine i, in i'. »*u-i) mulled, liic 
ni-cr iUoii \-' ).crfrirtncil with the grt-iKctl c.i .c, Cliloriite luw a rt- • 
iiisrkabic U'lulency to combine with metals, and is particularly distin- 
guinhed for removing oxvgoD from tha perosiMOi iti therefurv. 
pnrillaa tlie •nrbwa or nMlted metal, and eanaea Ibaaa In an alloy to 
anile cloaeljr. Thia ia not only the cose with diflerent metals, bin 
fllao with an^ one in which there in chlorine. 

Chilli ne m not d>H-nmpoM'd by any heat, or otiier nic.in» ; it i". 
tbcn toff, iiluiiya present in itt puru and ]<ru|H'r form, and Mt- way 
di |>( |mI upon rcitnivin;; it finally by llie cuiilinuution i>f beat oiil). 
A I 111 iiih whi li;i\c been nmcllcd under 1 lie Influence of chlorine 
lire ri'iii.trkuldy iiirlinc4 In njiidite xu Inngtw it ia mit entitaly removed. 
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H k a huinleiw HubKliiiico m tbv inetala; mul iik it is a powetfal 
meano of fluxing ore and slags, and cau<iing luelal to bo fluid, itn nso 
ought to be more extended than it ia at present. So \ong its volatilv 
Hub^tancea are combined with a nietal, very liulo <>r i:n cWorii'.p 
e?ic;ipec): but after sulpbur, pbunphoruis and kiniilar iij:i-.i< r U dnvt n 
olV by it, chlorine itselr e»f«f>eK — fir»C witli nraenic, liien tin.uutiiuuny, 
mercury, »inc, and iron. We iiuiy tiinrefore regulate the refining of 
oH-taU uad«r tb« itiilueiwe of cbloritie. according to the volatile 
vhaiaclw of tin Mlxttnoe to Ik> iwwwd ; obMmnff diM ngart to 
lb« dcfTM «f cfflmty batwem dikiliOM and thit aabataiwe. 6«Mae 
chloridea escape in their propar |lMnLmi*h st tlinm of araenic, tin, 
iiimI antimony; otlmrs arc drccnpowi BO i^^k'iii they are libemted 
nnil iilnionpheric air or Kt.':mi hu icce^ift, aa chloride of iron, nitiminiim. 
nii.l "ilex, which are foiivprt<>ii iir.o ivxi lcs and hydroclorie :i< nl .A.I 
i'H,-trH>nited chloridca may be recovered by ooudensaijon ; lliey are 
rr. . ipii:iied nt ■ tanpmtun ■ lUtl* hlfbir Mnn iImIM whUi tmm 
i-oDdenara. 

lodidvn, hromides, mi fluwideis are hiimlar In operation to chlo- 
ride* ; but lii«y are n«t «o plentifully met with at tlie latter, they 
>r« of little ioterart to the amelter. 

ItatpkwnU. — ^AII metals combine more or Icox vKidljr with iinlphur, 
which combination is in all eaaea, deatroycil by <'vs'_'i-n or i-hlorine, 
« ith the a«»i8t.im-e of heal. Sulpbtireta arc fonii.'<l alien »iulphur is 
I r-Mt;,')'' in i<mit:ir ( with hnt inMiil. prnvi.^i i? na " "f chlorine is 

pTi'^rn: W'icii n\i,i..- ;iri- lii':itcil witli mJi'Iui: wir. Ii -n lar predom- 
initi-'< an Ik lilixurli tiii ikui oxygi'n iu tuiuung Mil|<.i>iraa<) aciil, iho 
n-m mill.' s;ilphur will combine with the metal. Wlic i sulphntca iiro 
I eatcd in tiie preaence of earbuu or liydrojiitrt, this uijata of tb« aul- 
■hoiie Mid b iibalBMlid, diid MiMiiucto Mnriq. HidptMntiad hf- 
amf(gn, wbn cendneled ofwr eiiaiaei or ow nd4iot awbd, fimne 
xiilpiiuntlx. A hot, or fluid metal, which contaiii.i only a amall 
ainuuni of chlorine, Hom not absorb sulphur. Thi< chemical relation 
i>f sulphur to metal i* Mmilar in respect to quantity, to that nf ojty- 
(;<-n ; tJuit it, tlie number and equivalent com|H>siliun of the aiili'liiin rM, 
forrccpoiul wuh Um naniUer and «K|ulva!i'n1 of th«' tt«!.!<H, tin- w- 
..(N'c:isr iiirl.iJ^. Siil|i!nir uiiKf- iin'talt to ln' ni'ir" lliiiJ, :md lir^ttl.' 
when i-old, and, in moat iiintaQcen, imparta to ttwiu a paity cuuiiuioii 
which iminirs their ductility when hot. A larj^ quantity of iiolpbur 
caif-ea a tow desre« of fuubilily in metals, which is shown muxt diii- 
linctlv in tiio adjilnnto of uiimofly, lead, ropiwr, and iron. This 
fmilbllity ilKmmi- mete npidly thea the evaporation of xulphor. 
IfOD pfrilmaMlt et a vi-ry Inw ri'il heat; but when the quantity iif 
aslphv ia redlMed bv i vuiionitinii to half the original quantity, it 
requires a atrone whi'i' Ih .it t.i melt the wilphurct. Tin? fiinibility 
of the »i.l|:ihiiri':H U. in iiimiy iniiaiici ju '.ii'ioiniy applicil in the 
fitrmalion of a (tiii<! Fnr ttio removal uF •^iilp'iur Jnnii nii'tjil^, 

the (irescncc of IV. *' i.w^'i ii 'ir i lnoricn' i" rf'|uir<''l ; i' I's tnrn'rnr.'. nf 
im avail to nirit inctnl which ix ndullernled witli sutphnr, under iiii 
•ilwliM tiwr, bwMee no elo^ will •baorii mtpimr Avm r mW aniil 
it iiM ilaelr been eoevcfted lolo •ulptiarie aenL 8qi|dtar eminot be 
fcoloved eutiiely when c.irbon is prenent, or hydrogen,* aqrtBdOeiiif 
•j(«nt; ii reqalm an oxidizinj; influence, and a tliuroag^ rapomre of 
tin* mftM to oxyi^n. 8ulphnrets may be reduce*! by meanK of metals 
u )ii :<i •.liow :i .itrongitr aflinity for sutplmr than thoM; in combination 
with 11. The sulphurets of copper, lead, aMimorv, .ind otlnT«i mar 
be reduced by iron, bat we never thus obtain inin? nu t.Tla; tl.i ni ivly- 
formcd metal is either aduUerutcd by the aoaorUiii:, or hy suipliur. 
Instead of metals themselves Ws may employ the oxides, particularly 
the pcTOXidcai, fitidy powdisred and lalKed with carboo. Sulphurcta 
of aatianqr, lileH^ md Mnmilba marlw vedaeed awno or Iqpdro* 
geD« but no elliev meCeln. 

Photphunls. — Phosphorus combines readily uiih moat of the 
■uetals, and adheres tenaciously to them. The cumbiiiation is readily 
ft,irai<Hl «!i,Mi [ifni»phfiti.'« — {hv form in ■•■.hii fi il is L' 'Ri'ni"v foand in 
thf ojv^ — :ii>' lir-ili-ii in til.' jir>— I'll! I- of ciirli'Hi ; .itii) -.it tin- latter is 
always ii-cd in ^DU'ltint; <>ri.'r.i:iijnH. wi- m.^v r>':iH j.nibly i-x|pei-t phoik 
phorus in .-jry moUl wlm.'li i^i hnu'llfj in l.'it- |>rv-rnci- t>l" ph.^Mphoric 
aciil, and carbon or hydrogen. Therefore ihc ptusvsis;^ ul' bunes, or 
bone aiihe% in M on or in a ilay, will caniw the metal to contain 
phosphoma. The beat mean* for furmlnf; a pho.<iphuret i^i, to heat a 
phosphate in the prcMnce of carbon. Pho.iphoru't ia moie eaailv 
oxidized than sulpfaur, and combines in this oandition readily wltn 
.ilkalivti and alkniiiw earths ; wo may, therefore, by Iheso means, re- 
move plto^phnriis. It also caUM>s met4ils to bo very fusible, more so 
than any other •iiiV.it;ini-i', htit c!iH]ioscii them to ?>i' lirilllfi «?ii'n ci/M. 

Carbureti. — Ci.ji.im lain i.tilv n Ifeblc afBnity Un im t./s,:iiii] rani.ut 
mnilily be cumbittt^ wiiii tti<fia. But, in most casxa, tlie iut.'Ui!i> wiinu 
ndueed from porons oxides, in tlto presence of an excess of carbon, 
afaaorb soioe of ii, and cuiHlcit-ie it ill Undr porti*. Il bt doubtful if a 



i Mnbinatlon ia formed; itill, there are iodicationa of c^iti- 

mato *oitipounH>> tirnli^r t-prtsin cf'nditinn'" The beat n«anaof form- 
injf cjirbun-t'* are tlic i aibonitc^, .md (.\[vL.;i'h. heated in the pr(»ence 
nf rarbnii. Tli(> crmle ir'an ubiainiil I'rnm (bo Bmeltinjf of sparry iroa 
oris ni.'v bi' .•■in-nicrijil n ri_',al carburil i.>t' iron. Ciirbonate of lead, 
when reduced by means of cwbou, l\»nutk ultH^ a carburet; but this ia 
less distinct tlioi'i tluil of iron. In consequcnee of tlte faint aflinity of 
carbon fur ttie metiils, lliey are generally very brittle when tlto amount 
of it if iMn. But when a muoII amount onl^ ia mixed mecfaanicaltv 
wltll mefau, aa ia the esHe iu gray cast-iron, ita alrength is not mtiell 
Unpaired. The combinations of carbon and me1.1l xre more fiwUo 
than pure metals; and as carbon is easily remwcd t'roni metal \tg 
nTyt!x'n. It i« one of the best tnean* tn i-jiti«e mc'.aN fusible. 

AUfy. — We shall not bi ri.' r^t.T fully in!i.i (be pccuiiantiea of 
ftli'iv^ — w :ii..'b yhfM K(* <frini. uiuior tlif [Kirtii-ular nirtaU — but wa will 
point ■nit .totn-' 'ft' tilt ir C'TI'ThI i-li.'ir.a-tj'ti,stii'->. Tin' iiirt:jllic civmenta 
do not, at tint lugbt, ;j|j[>vaf to combine in cerlaiit ratios and form 
deSnit* conpowMu; still, it cannot be daniad that some netala dio ; 
and we aie joadSad, by the geoenl bv of afintty, in aatmnning tliat 
all metals combine coeiuieiilljr. Wo aaocced alwaya in DMltinK 
various metals togctbtr, bat we do not very often suimed in scpar- 
atingr the excess of any one. The cause for this may li« either the 
volatility of one, or more, metals in the alloy, or the refractory 
nnttirp of another. A.s a general rule, we may slate that all the 
i-.ii!tal<< which form alkalies have a particular tendency to utdte with 
thuite which form acids. Potassium combines r«>iidi)v with aotimony 
and arsenic more so titan with other mt inU. In oniiKidering the 
nature of protojudea, iu tiieir cbuoical rolationa, we mar Bueoessfully 
foritawmalB wbfch tiwnMiyoCBintilnlitnoB i M n nh wpreaenteA 
Thia aeaonnto Ibr the paanliariliaa of dw alloyn of n^tainm, arsenic, 
antimony, and tellurium ; which resemble very much the comUntk 
tions 01 metal and sulphur, or phosphoms, or chlorine. All tiMM 
snb^lanpm form iicidi in llir ir most simple t oiDbination witli oxyg«i). 
.\llriyit mill L'iiin[uun<ls ot' tiiis kind are pt'ouliarly inclined to be 
imttb; aii<i l"u»ible. When two Tni>t«1s tktv iicnr in the tieries of affin- 
itiCf> bir luyui-n, tlirjy lb) mil coiiitiiiK^ M-ry readily; and they may 
olt«» I.* >wiMiraUjil bv crystaliiitaliuii ouly, wtuwi tJicir df^iTre of fosi. 
bility u aumciently oiatincl. This happens when botli inctnl « nbi<orb 



the same, or nearly the aame, quantity of oxygen in forming oxide. 
All efaamical combiiutions liberate uat; aimr and platiDOB^ wkw 
■tailed together, produce a high lam|witntan ; an do diw and oofipar. 

In most cawa, wo obtain a merv mechanical mixture of metals in an 
alloy; thi* is always eliaraeteriied by fonointr distinct crystala with 
one metal, between which tlie other U visiliU'. When sn alloy is 
formed, which conlaim .-ijuivalt-iit.", no s»rli dirx-iinni-ctfcj crvMsls .iro 
ob»en*ed. An irregularly compo-^t'd alloy i^ a wiijrc nii%'linriiiail tnix- 
turc, lilie wax and f»1, nnd never i'oriiis u ttnil'urtu bodv of tnctal ; it 
is of either a granabiled or eryatallized texture, the latter ot* which is 
not compact. Between the oystals of »n«h an alloy, one of the 
metala i» alwaya found in a nearly pure conditioa. Tlie alloy of bon 
and Hilver, in which the silver i.s in<'cb.inioall/ Indaaed between the 
crystals of iron, is an instanct^ of tbc'i>'< cottpoimda. Lead and tin 
eoiubino in certain proportions, and whatever excess there mny be of 
either material, it ia inelMcd between tlie crystals of the aiioy. Tha 
same U X\\c tAW with zitis nnd tin, bUmuth and tin — and in fnct,with 
liii Dlli-T uii'Lils- Till" numi-iTof definite componlnln !iii(ie,nri» to be 
very U"..-f;p. .itid in .ill i'.^scii. .1 inMal !»(»vf>r obtained pure, u lienever 
minllit'r u preierit. In eoulini.' a melted .illoy, that conipoiilidii liirh 
is most refractory crystallizes tint ; and that which ia moat fluid, it 
to occupy the i| 
Thus, V0|^ 1 
copper-tin cryatallizcN hrNi,i 
the spaces between the first, 
in cooling, iron-.ir-^cnie cryst.iItizfTi bri^t, and iirfeiiiiviron bi^i; the 
surfiico of the rnoled tna.sn shuWfi a po.'l'ocl iietworlc <A lirijfbt lines, in 
reeobir forma. In all tbe-se Lnm|«jnrids thf tiri-t tTy<Halli/ed iiiet.'il, I'r 
alloy, cont.iin.< ■.onn- of tiie l.iUer, nnd tlie luller aonie ut' the llrsl. 
When a bar of ooid le^ \n tauld in itR^rcury,tho iirst abswrb* muie of 
the latter, throughout its l>ody ; the porea of the lead are filled with 
mercury — but the mercury in this case cootaina lead, as well aa the 
lead mercury. When iron ia gently heated iiniiodded iaenrhon, an la 
the caae in making blistered steel, the carbon pentlntaa th* twy 




heart of the iron-rods; but no iron is imparled to the carbon, beeanaa 
its particles are not aowbta By these and similar means ttie porea 

'if a refrictnrr solid metal may he (ilfi J n i(1i another mctiil, provided 
tb.- at(..ni» .it tbe latter are inov.ilib-. I-'ad .bji'S not rfadily i.nunbir.i' 
with irun, but if n i- luat \vroii^,'bt-ini!i t'lniin^'-* in melted lejul, llni 
■olid iron will abaurb le.id. tirar i^-kst-imn v\jil not ni«nrb lead, 
becaoso its puivs an Ailed with cari»on. Burings of cast>iron absorb 
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UMBic readily, when imbedded In w nw iiu ^ aM md heated ; bat 
imnshtiron docs not abaorb araenk by ihew meaiw nntil carbon is 
brengUin contact wifli these sabsianees. In property applying th«io 
nilex, we may form all«)-8 of the most b?tero^eneon» meUiK snd io 
l<'j»nl prnjxortlons. It in oxircciciv dilTi'-rLl; Uj fiTtii n dft'ii id' I'uiii- 
y,<:nrii\ c>r tine and copper.or tin an^ co(^r; bat if we take l itluT tlu' 
o\id>"< nt' all these metals, or the oxide of any one, and the nx'tal in 
■mall particles, and imbed the whole in carbo n -- he a t i ng it so as not 
tp melt it, although brineiag it n«tr ita melting print— Md tt^ 
the heat gfradnally and slowly, we am maliltl tft Xmi dtflaite aMI> 
pounds, which may be melted by a hMtlAidl doea mt CMpOMto 
cltlier the one or the other metal. W« dHdl point out the Ibmition 
of alloys by metals dir«etly, in subseqaent p»gt»; bat we wish to 
draw tl>e attention t« these fof Us beeaoMi it is often verv difficult to 
form an alloy of a definite compoMtion. Yet as these alloys are the 
most valaable, we refer to the above mode of forming them. 

F\i>:!f>i!itt/ nf AUnys. — .\lloys are moTir fnsiWc tfitin thi' mean lem- 
[K TLihinj, ul wliich the metals melt sinp-Iy, u .iuM iiuiicjilc. This i* a 
verv important law in our inve»tijfa(lon«, tui<i nn<>^(i^ whrn properly 
applied, the most valuable rcsulta. When tin luclis ut 900°, and 
pate eopper at 'iiW, equal part* of eopper and tin do not iii«lt ai 
MOO + IHIO _^ 
3 

oliromium, are infttsible in our furnnces but mny be made vcn,- fusible 
hv the sxlilttinti of Rr<pnu'. I'lirc inm i« t'\lrfiin'1y rffriu'tarv, but 
w lion (■otubiinxi with nro'iiiv' iiti-.i |ilii>Kji(iiirUK, it limy bi- i:u'llcil in a 
cast-icun pot, without adhering to it. Thus, when an alloy of two 
metals is fusible at • towor heat than tiw nun of the tw«, a coapo- 
aitioQ of three roetaia is atill nrare ftisible than their varions degree* 
nfnaltinc indicate; and bv mnlliplying the number of component 
parta ■ tow degree of fnaiSility oi any metal may be obtained. If 
tho eonpoaition is according to tlie laws of chemical affinity, the 
mdliBf point is lowest. In all ease* of practice we mujtt reflect on 
the spplifuHon nf th<> m«>tal. br-fore we fnrtn an altoy, the" oHjwt of 
« hi<'li is til f)u-tlitat<- llip nmoltinjT opiT:iti<>n. If pfu)»|ihnni'< caif^K 
inin to be vi-ry l"ii>ib)e, and ecu), flux, .tnd lal>or may be tdtred in 
«mf ItiiifT bot' ores which contain plK>«phnriiN ibe first inquiry mnst 
be whether tlie I'tjbj-tihurt iruii t'lujs ubbuned is of any value. Ar- 
■ania and linc cause lead and sliver ores to ba aarilv nailed, tat tlia 
loaa is riivcr by this operation is sn great aa to mane It de^rabla to 
nnove the»« vokiJIe metals before any smelting is entered upon. 
We may flux copper b^ arsenic, but not by lead, becauso wu van 
remove the first la refimng, but not Ihti !uttcr huffii-icntly to form a 
good quality of copper for nbcct*, Arwnic, U-nii <>r riiic, may be in 
Iron wliieb lis (ipKtiti<><! for uroui;)iuiron, for these wetals are easily 
removed in tlw n-fiKini; pr>K'<v»ii. It is always more safe in smelting ' 
gold orea, to huve l««d, copper, or niirer preaent, and if pomible all of 
them ; for, gold is very volatile and extremely divisible, hence much 
of it may be lost when no other metaU, which act by their quaotit.y, 

J ba made wMeb nalla at MS*, a 

the ingredients. This shows how 

rit the advantlgw are which may bo obtained by forming alloys in 
smelting fomsoes. It 'n iiif df^rev rif fusibility of 'Jw sbi^r-s niift 
that ol' tlie fiieta]^, wbiNili dL'teriniiieii ihi? txp-pni^-s Hineltini.'. TIim 
number yl nilnyn i-i intiiiitc. Wo cnnnot t-itiiblish liib]*-» ot fui.itjility 
a priori; ihv>f niii'»t Ix.- dclcrtnini'd l>y pnu'licc. Ii; :dl Mmltin^ 
operations it ii nwen.'Xiry t>i (ind ihc muM pn.titutili- (•n:i<l:(ioiis l>y 
experiment. 

If an alloy is more fusible than a single metal, it follows that, when 
•naartta«(b«reoMliUMMianBi«*a4lha IMMHto «r tiia aialal ia 
Impalnd. An alloj of laad and aneoio la mora nmMe than pina 

lead ; but when the alloy is expoeed to heat for ti Innft time, arsenie 
will evaporate; and as it was the nnm nf ituifiity, tlir It itd will got 
be so fusible after !o«inf; it<i fla\. Iron is nindo fu-iiidc by the pre*- 
ence of carbon cr other -nbsit.Tiioc:*, but when lhcK> are rt'riKivcd, it is 
very rffractory, and can hardly be taelteti. Upon this prin' ipip th«> 
furtn.'itiriii of wrougiit-iron is founded; and in spplyir;; it lo otiicr 
metals there is no doubt bat similar resnll* are obtained. Tin ih re- 
finad by oxidizing or evaporating sulphur, arsenie, and other matter; 
this causes tlra tin to be leas Aisible, but more tenacious. When tine 
ia melted in an iron pot, and exposed to the air, it forma droaa on ita 
Kurfnce lilce other metals ; its fluidity ia consequently diwiniahad, tat 
iu malleability is hnproved. A lajrar of earboi^or, WBat iaadll tallir, 
.1 layer of common salt, or bonaaalMa,iiM*aataaMli phanansiia wilh 
tine and similar bil'*:i1» 

fijurific (Irnrilij. — Wlicn nictalt fire nii>ltiii together and form an 

alloy, there i« produced a rcu-iriuible change in tMr^eoitto gmiiqr; 




hard t>y melting them together in certain proponinns. 
and copper make aoft bnus, and a compound of lead nnd 
naidf aalt AaliaiOBy causes all metaU to become hard ; 
A SUM andmenr, ants glass very readily, but is verj- briUla. 
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which is sometimes greater and at other times leas than the mean. 
A condensation of volome is manircsted in melting together zinc and 
gold : the spccifH- grnvitr of the cninpound is greater than the mean 
of the fonoliscicntf*; from nl^o sr.d Mlvpr cornli'nti-, nr fjolrt vn\h le.id 
(>r bi»uiiil!i, «i!v,T roiiitiiiifd with eiip(X'.". l^ad, tin, i»i-^iiiii1li, and /jiir 
nr :ir,Uinony alirinlcs; al-io roppiT willi tin, ?inc or antinmnv ; Irad 
witli zinc, Dismutii or nntimony ; in<_'n-ury, with tin or lead, bismuth 
and antimony. An expansion taltcs place wlten gold is melted witli 
capper, iiaa, nr tin; alaa plalinni with aoiftr; mn wUb aaUnouy, 
UMntitii, or tin; dao copper n 
antimony ; rine and aatiaioo3r,aad I 
quentie bf this cnntraetiaii or expansion we are ja 
a similar ch.nnj^'f in the ag^egatc form. 

7'^ hanlurss u{ ntloys is generally greater than may bo inferred 
from the nnlure of the coMltil!^e«lt^^ thiri* nrc «-5t(f]>ljons tn tlifc* 
rule. Silver or arsenic rendcrr- inm h.nril ; Inil llioc mct.di .-ire »"f^ 
by theiniwlves ; copper and tin, two very »ufl luetnU, u»y U: luwle 
extremely hard by melting them together in certain proportinns. 
Hard tine i " 
inHiia<*tieaid,y 
ifon, with 1 

Tkm dncMll^ of alloys Is in some casus greater than the ell 

" of lead and zinc is very tenacious. In most inelaooea 

the alloy •« morp brittle than the uriu'inal inctnl^i, I*^-id luul Antimony 
is Very hriitie. 'i'wo or nr.'rt brittle inet.il.'i melted tiifjclher imv 
slwnys htiUle. A tompouni of le:;d .iiul f^'ulJ is very brittle. Then* 
in no prevbe limit nt ■.vluch »o l;now uhen lirittlc or in.ille.ibli' iillev i 
are formed ; It is neceseary tu lind this by practice- ; but llwre arv 
strong indicjuions that thealloy of «ooqttiT«lenteampo»ition ia always 
harder thin a mere nicchanlciu ndstora of nietahi. Any alloy, \ 
»lowly healed and gradually cooled I 
pound wMeh is sncraenly chilled, b aiBiiaaliag, the vaiiom ( 
which are in combination endeavor to separate. Heat-ben^ aa areiy- 
where, wealcens nflinity. This causes a finely crystoUisod, or a gmn- 
ninted fsapture ; Xhv mrapooenl particles eitdcavor to assume s round 
form. When a hot uiloy is suddenly ehlllud, the portici''^ of i\ hicli i! 
(H eomp*>M*d (■■-..■nlrai't suiid**nly and form a riot**' eottiparL body ; at 
le.ist ttie iillirnule eryntjiU are eondensi'd into tiie Kinalleirt spnc, 
which rauscs (iM'-m to be iiord. This is most stnkingly ixemplilieU 
in aone kinda of Iran, 

Any kind of inm itt maricet najr ta eemiderad aa alloy ; there is 
no attTh thing as pure iron. Some wroueht-iron contains much for* 
etgii matter, and still is soft as lead, and fibrous. If such iron U 
heated to a certain degree, tliat is, beyond the degree at which it has 
twen manufactured, it necomea east-iron, is brittle,, and when suddenly 
chilled beromen hnrd, similar to Ktrel, Such iron may l>e annealed 
and softein-d like nte«l, or any other niloy. The hardness of an alloy 
is therefore IcM dependent upon itn enni;tositiofl than upon tlie ar- 
rangement and form of ihe ultimi^le p:iriii'lc«, Wn shall laAr to tbia 
Mabtect again at tius end of iJiia chapter. 

O w l d aWBii. Alleya tMddlw nan laeidly Am aMtda; to 
fUa ralo ihem Mtt bowafw, TanaifcaMo enapHoaa. RaidaMd ac 
crystallized motal oxidizes more rapidly, than te(np<>n'H or atinaakd 
metal, which is moxt strikingly exemplibed in iron and ^l A. It ap- 
pears thiU metals expand on being suddenly eljil!t-<J. Tlie opaces 
thus formed between the crystals sre fiaaar("« into t\ hieh ovy^'en may 
penetrate with fuciltir, and as the crj'stalliciMl form ot the particle^ 
lltb>rd'^ tu jeh .'^urfacc \ot combination, an oxidation is readily rfleclcd. 
All aliuy of antimony and iron, two metals which are remarkable 
for crvstallizstion, oxidises very readily; such an alloy rosy be 
ignited by mere filing, particularly when it ia a little heated previously 
to tiint operation. Chraaw and load aat in n aiaflar aanacr. Anti- 
mony and potaMfam bom aponlaneoaaly, and {f a liltiB warm, wtlfc 
explosion. An alloy of tin and lead — soft solder — ^bums with a ri*i^ 
oaas equal to carbon, and if some zinc is present, only a low heal la 
reqalr«i to i;7n!ti' lli^; mixture. An aroalgum of potassinm and mer. 
cury is so >.enviiivc' ti> oxygen that the merrary \» oxidized to a high 
degnw. Id many caw, -itM under jHviiJiur arrsnrrerrent", the oxida- 
tion ia carried to the hi;jhi"<t de^'ree : we hive 'leeii lh.1t in rip:i-ting 
snlphurets, phosphuretat, &nd otiier cutupuuodfi, the metal ia always 
oxidized to the higheat degree. The same -cnose acts in liodl eaaeo. 
When tWD or more %ictals are melted togetliGr, there is a parfecl 
pnatHLlianeftbeoneby theeibar. Inbaauf lhaflu*a,ttateadMKir 
M aapantioa la augmented, and aa Ita nitlBiata parllelaaof ena nwiat 
cannot congregate and form iMgO paitidm, Ihey ore cx|>08ed to Ihe 
action of oxygen in their minataal lonn, and consequenily will con- 
bine with Ihe largest quantity of oxygen. If one kind of nn t.<U i 
more oxidizable lihan the otlier, or if the miuw ii« porouii, llie o.vid^ition 
goes on, not only f.u»ter, but. must pro«' ed to the liij;hc»t degnn 
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brcauBc the mtoma of metal may be attacked by oxygen on all mim. 
While some alloys are caaily oxidized, uthcns reiust that influence 
more llnin pure metala. 

I'nrf iron ix very ««.«ilv oiitfii i.-il, snd often tbrou^^houl, wtten in 

ni:i.sii">. A Int iif lilimlll :'(,.lr illi-hfS thick, of puddlod iruU, 

».i'< (>iiili/(<i in a iv'.lii-aiiiiu I'urn.-n'i' liv (.'ivinsj lot^rely a drawing heat 
to -lu h !i licsTfi'i . lli.'il wht'Ti <:rr.« n oul btiwcen rollers into bar*, these 
were f.>urid to be converted partly into ma^elic^ iind partly into pro- 
luxi'l.' < t' iron. 'TU>liMWM|HiddUd«D(lerlfa« inllaanee ofu cinder 
lii<;liiv :ir|,'ed with tUoddM. lf«lal«an poram, ami ejixiiy \<m^ 
trslo^ by other mattir. Tbaa water enters Hui-ccxofully into the 
body of co&t or wrogght iron ; and if a metal ia prment, or any other 
MibHtance which decomposes water, thv iriin ii ea!>ily oxidized. We 
find, when carbon ia proseni, that oxy^'vn h t>- liitlceflcct on iron ; but 
when any of those substances which lortn wWi-, •^nt-h .ih arsenic, an- 
timony, or sulphur, are combined with tlic im iivl. ii i- nn easy prev to 
oxym'n. An allay of chromium and iron r«i>u>4it uxyuvn <u> well aa 
Koltf; and pho»pharet of copper in not mi uosily ofTeuted ns pure cop. 
per. Bronze will leaiet the influence of oxygen much longer tiuut 

TUb Mbjwt «r«]lMlllMI isof mveh pnictlcal interest, and descrVM 
more attention than haa been p«id to it by motallurKtsts. It seems 
that no definite rules can b« applied ; ao far as we know, nothing is 
settled ref*|«H-iirig it It appoara, that the degree of affinity has less 
influence <>ii '.))>' uxtdjtion of melaU than tlio a^'in< gato tonn of their 
particles, and ttie strength of their union. Iiu<li3iiui steel nxidizea 
more readily tlian annealed steel, and chilled casl-iruii more ko li.ati 
gray cjwi-iroii. Uamroerod or rolled lead ia lesa pcnclrablo by mer- 
cury than eoKt lead. G«niuin silver, whidl h compmed of oxldizabte 
netals, is little afr««t«d by oxy^n, and lesa aowheo rollsd Uimi when 
cast Coppvr hoH a strong alhnity for aalplrari Mtd ia more rewlily 
attacked by it than iron, when finely divided ; yvt, when in • eonpMt 
Iwdy, it will reaiat that substance far more snccesatiiUy than iron. 
Some kinds of brass are remarkably liable to oxidation, while otheni 
resist it more rScctaally. A sort'-itL' nf tiK-tnl whlvh ia highly polished, 
aod particularly when |i«liabed by r\i1'liiii|; it witli a hard substance, 
is far les« subject to oxidatlort t.'ian a rough surt''i>.'e. If it h dertinibk 
in r^■'^i.^t oxidation, or in fm i iht: influence of any (ttlier nmtu-r upmi 
metal, thoae aUoyamiut be formed which have naturiiUy iiitle affinity 
far tint pwttevMi mlMlwMb v*! wUcbi in tlie mean time^ flm tk* 
moat {nuinala,Miioii,a0 diat IIm {MtHrtniton of foreign mattf r inio tlw 
bodv of the SMlil ia umvented. It in not the compoctneaa af ila» or 
lead which praranlaOMdr oxrdatiou in the atmosphere; it la Aaenser 
of oxide, which foriM a elose body, and prevent* the further penetra- 
tion of oxygen. We may asaert that the denuty of gold and silver 
ha* .IS much infltjfrjcc in prpvsnting their oxidntton, as thr-ir %v.irit "f 
aftinily ('^r oxy^i^n. .Miii.ity between the meta:» of i]l>..y in 
couitequence 'jt an iutiuuit« union, n largo share in prcveriting <i.\idj- 
tion Ir'in is easily oxidized, bm it ia lins subject to that mtlueia-e 
when combined with uho^oms tiuia when alloyed with silver or 
Mliifarticuliirly tha fmnr ; tUa it cfeMy baaiaaa lilvar haa bat 
IMla affinity for it, and la Alt naliMI ftea itsci7ital« and rorma 
» layer between tbem. Tlan b A aafaivlian ; oxygen find« accens, 
and a rapid action of it Ii tiia aonBH|neneai Carlran protects iron 
sncceaafullv, nut in conaequence of ita greatrr or .itlinity for 
oxygen or iron, but chiefly on account of itsfortn. CarbiMi ii eloatic, 
.iswl will fi'.l f!ic spaeM li*ttt\»eti the particles ol' tnetjtl. Wbeu gray 
.ir wbili- (Misl iron (•i'ritjiin> fivi: ur six percent of cnflion, Ibe latter 
will foriu Wi^ , a liuit hUj»tcd, which cannot be cotuitiiutod into the 
same space again by any mechanical meana ; and even in the form of 
grafbite, it occuoiea nearly the space of the iron. Still, ca»(-in>o is 
MtwH, All anaalHieea fimign to bmt, mUA an aaotiriaed in Ilia 
Inaat Idnd of eaatalaal, eanaM, wban Ubanled, Im eondanad into 
the same i^mico which they occupied in the steel ; and such steel, 
wttcn gtass-lurd, is very porous ; there U not eveneobe»ion between its 
]i!irtii. !e» ; it U brittle. In this may lie the aj'iian nl ret of hanlncas. 

Kw ry albjy, us far as regards titllity, uiuy Ik i iin.^i.ierud n new 
Npeciea of luetal, because the i^naliti«^ of tiw couatitueutn are^ in most 
caaea, not recognized again in thie eompound; it shows pmpertie* 
which do not belong to the simple metals, and which cannot oe de- 
termined by theoretical speculations. By changing the proportions 
of tin to copper, we obtain bronze of diflcreot <|ualitie8, voiyiag 
aBManaijr in cakr, lMudnaa% and aonn^ All iha allaya d tin and 
eopptr *r* harder than either eietnent, and half and half k ■« hard as 
sUtvl, but extremely brittle. A few per cent of tin causes copiwr to 
!:■>> h.ird, :ii)d more tenacious. The addition of a little lead cauaea 
hro-H to be more ductile. nliiU' a large addition aaltea i( Imttte. 
S'lU-'T !'< rendered bard by ilie iniilition of a little eop^,wUI*aaniar 
tk more U'lML-ioas in coubiruuion wilti a little siinr. 
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Th£ke are now two different ways of conaideriiig the qnalitiaa of 
a ship as iagafdaatkUliiy,8nd tiMtwbn two difleMnt aadaa of •■- 

pressing It. Iht Ibtnwr Of tlwae w« ««• lo lha Frandi anitan o( 

thu last century, who taught us t<> regard a vcsmcI as mon or leaa 
stable according as the moment of the force which acts to bring il 
back to its original poAitinn, aAer it haa been displaced, is greater or 
leaa. They contented themselves, it is true, with calculating this 
moment for very smal' .irifflps of snrlinntion. Attwood aftprwurd-t 
extended this mctbt»l lo ,vi^'k-< u\ I'lnile ni.iffTiituilo. 

The second or dyuitiuiati latawurc nS stability, whicJi wo owe to 
I'rofcssor Mu»ok-y, is the number of unita of work necessary to in- 
elin« the vesiwl tJirough any angle. Tliit is, of coarse, euuintWcit to 
tlie latal afieat of Im Aaeaa wfalak trnve liaan in opaiaaoB in |ira- 
dodngtliwlBBliBHlkddnriqf tiMwfaolatime of tha tmaaol'a awwriiy 
from one poritkn to lha Otmr. And, aheo a sudden giist of wind or 
blow of a watra (anamlaa a certain aitount of ri* vita in the ship, 
whirb tnii^i 1w ovcn-oine by the forces which resist the inclination, it 
is evident tint ibi' Hnrk di tie upon the VCIIM.-1 by the fluid presaurc 
from Uir. position of rest to the pxtri-m* f>o*ition nf inclinntinn, i« a 
proper roea.iure of Itn- worl; dune liy the cust of «inil or tlie blow ol' 
the wave. Thv cliiuf us<.> ul' (.'^liulalin^ Jyitatuicul atiibility is, to iil- 
suro the ship from danger under such circumstancet; If. therefore, a 
vessel whose form aitd qualities are well known hns been ascertained 
to roll tbrooj^ a caitain angle, say from iio to 30o, in a violent 
atom, and tnfa angle be taken as the limit to which a resecl may in- 
cline without danger, the designar alionid take qho that the naaal ba 
proposes ahonld have at least aK«i|iul amunkflf djyaanrical aldiUltjr 
for that angle of hwlimUlliB. 

Hence dynaaJeal atatfll^ MMt ha calaiialad ftt a rmj aawddaia,. 
b!p anp'Ip. 

Slniiuil stability is iiii element of tin- litinont ii!>|M!rliinec for all 
ship* — fur u vwt»ci delicient in it cannot be very weathcrly ; neithar 
aonld it, if n vowel of wafi baablo nndar aaof aiinnmlaMa%to mo 
iia low«r guns, wbaio a TaaMi of nan ataUNl^ woald have tUa 
power, and therefore have a decided aoperiority over the fornier. It 
insures that, for a ^vcn amount of eanTaa and force "f wind, the vea- 
ael should not incline beyond a certain angle. It is usoai for voseela 
of war to calculate that moment for an angle of 7° or 9°, and then 
to provMc that the ratio of that nwment to the aioa of tail aboold Uo 
uitbin flxed limits, which have been jjr.K ii«9illy flnnd t» Iw ttw boilt 

varying' with the diflerent cla^se.- of slii(>s. 

Jioth of thehe me.-uiures of ilatiiiity may be niiidr to drjM'nd on llie 
determination of the reeljuigatar eo-ordinales of ti»e ccntiv of gravity 
af dhyhwanwt aBmupwdim to Iho ailwaw inciMiialiBn of lha Mp. 
It a alil^ nnato af a gaonaliieal flgwo. tiw loena of tlwio aealNa 
miffhi he geometrically determined and hid down, and used aa tho 
lui..is of our CAleuUtions. The ship's surface ia, however, generally 
of an irre|7utftr form, .ind tlie method for finding thia locus approxi. 
matelv, lit ttie «in.e timi> pivcs the eiileiikliona we require for the 
stability. Thus, in Fig. 1, lot AVB be a lr,insver«e section of the 
ship (mmJe by a plane perpendicular to tiie I'urv and .ift Utie) eontnii- 
ing the centre of gravity of tiM ship G and ix'tilre uf grotily uf dis- 
phicemcnt H. And let AB be the section of the looo-water line — 
tlwt ia, the line in whkrh the plane of flotaUon, when the veaael ia 
■Mghti oata tho ahip. Suppoae, now, tba wad iaalined ia tiia 
tieaTiilane AtiD, through angle ASCst.aad lot C8D ba tha hwliBad 
water-line, and P the corresponding centre of gravity of displaci^ 
meni, or rather its projection on AVB ; g tlie centre of gravity of the 
volume rotitulneil iN.dtteeti t!ie waler-Iiries .ASSCaiid tbc nliip'o side, 
which i* earned out bv llie inelinalion. to wliioti we will, following 
Dr. Innwn's tojinenrUture, ijive tbe name of cmi( ; and h tiiat of the 
correapt'iidini; Volume whi<'n m carrier! under, and « liieli we call the 
in; tng, Hh, pMrui£iidicuUr» on CD; also a perpendicular from P 
on CD; HQ,GZ,pr)^>^'iidienlarB on P£,and iheraltoio nuallal toCO; 
GR pomllel to V% meeting HQ in R. Let M* ba uia noment of 
iIm fbiaa that acta to briog Iba vaasel beck to the upright positioi) — . 
that b, ita atatital aUbUi^. 

And N« tha aanbar of onila af waiic «Udi have haan dona on tha 
vessel during the ineNnalioa thiM«|^ tho angla •—tint iai lla 4fau^ 
ical stability. 

In the inclined [Msition, CD is lioriunlnl ; .ii.d, ^ilKe the w-swel in 
acted on only by ila waigbt and the flukl presanre, whieh iiinolii tb« 



STABILITV OF SHIPS. 



Digitized by Google 



T8 



STAUILITY OF SHIPS. 



[April, 



weight of veaa«), and icl« upward vertieully tbrvU|;h the centre of 
gravity of dUplacvmcnt ; 

M( = moiDent of forcv to re»tor« tlte vesiael to ila position. 
= W . GZ (W being weight of ship). 

= W.Hft — W.HR = W.IIQ — W.GIIain-i . . (1) 
And N< = Work done by gravity and fluid prvanuro during tlie 
inclination. 

= Worl( done in producing the totAt rtrlicat oeparalion of the 
centres of gravity of ship and displacemenL 
= W (P/ — (JH) 
= W.PQ — W.GH + W.QZ 
= W.l'Q — W.GH Vers. ». . , . (3). 
Noir, if PN be drawn p«rpendi>Miliir on VHG, it \» eoiiiiy seen that 
HQ = PN co«. I + HN Hin. « 
PQ PN sin. t — UN COS. «; and thererore 
W . HQ = W . PN io» » + \V . US sin. « 
W . PQ = W . PN Hill. » — W . UN co». ». 
Hence we itee lliat nil the cnlculntions cm be made lu depend un 
Hnding Uie values of W . PN and W . II\. 

Liet » = the weight of the fluid displacvd by the in or nut (»ince 
Uiey muat be equal). 



Draw m'fi, n% porpoiidicular from g artd h on AB. 
Then, by a well-known property of the centre of gravity, 

i<..mV = W.PN (A) 

if.(m-^-|-n'A)=W.HN (B) 

'riic contro of displacement doea not necexaarily lie in the plane 
AVB. KuppoMi, then, that a and a' are the distances of centres of 
gravity nf aul and in from phine AVB, and x bo the distance of cen- 
tre of gravity of displacement P from the same plane. 

Then Wx = »r(o' — o) = im' — i«t . . . . (C). 

This calculation it is as essential to make a» the two former, bo. 
cause the centre of gravily of di»pliu'i'Uirnt ought not to travel much, 
if at nil, out of the vrrticnl plniie .Wli ; for if it doi's, the axis about 
which the vcMrl mnvco would l>e continually chuntfing its direction, 
and a very complii»ted and diNagreeable motion would result. 

If a and a' have difl°erent signs ; that is, if the centres of gravity of 
the in and out travel one towards Uin stem and the otlier luwonU the 
stem, it is evidently ini|>ua'<ille to make x vaniMi; aitd, under the«e 
circumstaiirvis it would nttuin itx grt-ntcftt value. But if they travel 
in tlie Mime direction ; that i.s, both towonda the stem or both towards 
the Mern, a' — a may bv made very small, and even vanish. This it 
should be tlie aim of the naval architect to cflect. 

The advantages of a general uiitl'ormity in Ute cnlcaUtions Uited 




in naval architecture are so obvioas, that it ia unneceaury farther to 
dilate on them. In the case of statical stability. Dr. Inman proposed 
a method by drawing radii from S (the intersection of the pinnes of 
flotation) to the nhip's sideit, which compcnanled by its simpliclly fur 
Its want of uniformity with the other rtilcn. This'i« only npplic'iiilo, 
however, to comparatively small angles of inelinution. T" exIciMl it 
to more than three mdii, which considerable anglew would re<|uir<', 
would be tedious and complknted. 

Atlwood prupo<ie<l in each eaue to measure ordinntes pnrallel ami 
perpendicular to CI), the inclined water-line for the whole xhip, iind 
apply the very same niles as for the upright position of the xliip. 
This is evidently tedious. The method now proposed consists in' 
taking the original load-water line AB as the basis of all calculations, 
and performing them with aa little departure as possible from the 
common rule. 

I«t the ship be divided Into any even nunilxT of slices by planes 
parallel to .^DB, both fore and aft, sepamtctl by n common in- 
ter%'al m. 

Fig. 3 represents the projections of these sections nomb<-r<'d 1. 
a, .1, Aic, for the fore-port of the ahip projected on the plane ADII. 

From C where 8C cuts the section I, draw CM [lerjHmdiculBr on 
8M (a vertical line through S) ; divide SM into any number of niunl 
intervals: four will be generally sufficient for the greatest aiiplen; 
two will suffice in many cases — and from the points of diviiuon draw 
ordinates |wrallcl to ASB to the section I. These are the lines 
a„ Ok a., «». in the figure. 

The area A8MC may be calrulated by the ordinary rule, viz. : 

Arwi = -^(a-f •l* + a<), 
3 

wlu re a b uum of first and tost ordinutvis 



b = sum of even ordinates, 

r = anm of all the odd ordinates, except the first and \.i>i, and 
m = the common interval. 
Generally suppose the number of ordinatfls and the in- 

U-rva1 /. 

Then area A8»iC ='-^ | "i + '•»h-i + '•('*> + "< + &<^- + <v) 
+ a {a, + o,+ &c. -f-ii^ „ and area of A8MC = 6} SM X SC = 

. . Area ASC = area ASMC — A SMC — A, suppoae. Similarly 
by drawing DM |uirallel on SM', and proceeding in the same way, we 
may find urea BSD = B,. 

From t",. where the M-cnnd s«vtion 2 is crossed by SC, draw C, M, 
perpendicular on SM ; divide .SM, as before into as'manv even inter- 
vnls as may be convenient, and proceed to calculate t}ic area AS, 

as brfiire, and And in the same area B, SD, ; and no on for all the 
oUn-r Mm'tioiitt. 

Then, using A,, A^ A,, and Bh B„ B« &c., for ordinates of two 
curves Neparated by common interval m, we may, by Simpson's rule, 
find the volume of the cml and in for the /unr-part of tlie shi|>. Pro- 
ceed in the same way fur the volume of the out and in oft 

Ia-I O and I be the whole volumes of the out and in thits fonnd. 
Then O ought to be equal to I ; if it is not, it arises from the point 8 
being wrongly chos4>n. Before proceetling with any other cak-uU- 
tions. the proper position of this niust be found. I<ct S' be that 
posilioii. Draw C' S' D' parallel to CD. 

Then volume on base AS' C volume BS' D'. 
. Volume AS'C = volume ASC -f prism on bose CSS'C. 

Volume B8'0' = volume BSD — pri>uu on buw DSS'D'. 



' Google 



RENSHAWS {'OMl'O.SITK (M'lTINfi TOOLS. 



I8SS.] 

Hence O — Isprimn on base CDD'C'sarea of inclined load 
witloT-line CD x S8' Rin. t nearly. Wlience 

813' = -■ ? — — : — — X Kec. *. 

ureal of iriciinM watfr-iitie. 

The point S being Uiuh accurutvly found, we may proceed with 
the other calculations. 

For M-ction I maltiuiy a,, Ot^-^^, by o X /, i, 9 ani reaper- 
lively, and use the producu ao found for ordinatcs of a cuno with 
comtnon intenrni 1 ; this givea the moment of the whole area AS.MC 
with mipect to plane AB. 

But tJie moment of the ACSM with respect to the »ainc plane 

4 4 
= «/ X a»+, X Y n/ = Y nTa^^,. 

Snbtrectinf; this from the moment before found, we gtt the moineni 
of the area ASC about AB. 
AIdo aquaring 

«ii "» • • • • <W- + i 
and takine one half of the aquarea for onliiiiKrs with common inter- 
val I, ana, nuinming by Himpson'a ruUs we obtitin the monient of 



area ASMC, about the vertical Innptodinal plane through S. Mo- 
ment of the ASMC about the mime plane 

Subtraetincr this from the former, we gfet the moment of area ASC 
about plane SM. I'roceed in the aame way for the moment of the 
area BSD: aitd aliw for all the sections, 3, 3, &«., to the forem»i>t 
one : we then gvU by addition, the momenls of the wedge* on baaea 
ASC, BSC for the fore-part of the idilp, witli regard to the horizontal 
and longitudinal plaiieH. Proceed in the name way for the afl-part, 
add togflhcr tlie momentH of both in and out for the veasel to each 
plane, and multiply the whole by weight of a cubic foot of water. 

The first sum = moment of in and out with regard to plane AB. 
= tr(gm' + hn') =W.HN, 
and the second sum = moment of in and out with regard to longitu- 
dinal plane through H. 

= tt'.m'it=W.NP. 

The rule derived from this method is very evident It would be 
well in every calculation to make n table of ordinates and squarea of 
the ordinates for each tranHvcrae section, both for the in and trut, and 




piece above it the common interval for that section, whith, it n-ill be 
ubaerved, varies for every Mk'liun, as also for the tn and ou/ in each 
stt'tion. 

The calculntions would, of countc, be easier if tWiv common in- 
tervals Were equal, or were in aome proportion ; but th'w cannot g«'n- 
erally be the caiic. This makes the ciilcuUljonM aomcwhat tediou« : 
but then it mu.st be remembi^red that for each u-ction the number of 
onliiuiteM in omall, which reudt-rs the application of the rule so ijir 
easy and Minplo. 

'f'o tiniith the calculations, multiply the areas A„ A„ See., for the 
on/ by 0, m, 2m. Stc., respectively, and. u»ing these products as ordi- 
nales and common interx'al in, apply Sini|>«<>ti'H rule : the rcfiilt is, 
llie moment uf the forr nut with regard tri plaiif .\l) B. In the Mime 
wiiy, iiiid the moment of the aft out wilh regard lu the name plane. 

'Flien niumrnt of/ore mil — moment uf afl uut = moment of whole 
nil/ witli re«pect to plane AD B =: tea. 

In the name precisely find ira' = moment of in wilh re«pect lo Ihe 
same pl:me. 

Then W'x = ica' — tea in found. 

If moment of aft nut excee<U numerically the moment of fare nut, 
the algebraic sign of va will be negative ; the sauiv Itolda also for tlie 
iJ^i of tea'. 

The chief obieetion lo tliis method liea in the comparative confn- 
rion of iho ordinate-s to the diflerent sections on tlie figure or plan 
which is used for odmeo^uremenL A little care, however, and ex- 
perienct-, would soon overcome this trilling dilKculty. 

It is evident that Ihe method which is here pr»p««e<l gives Ihe 
measures of the quantities whose values are suugiil with as much 
oct-uricy as the rniturv of an approximation will admit — tut far, that is, 
an Simpaon'a rule ran he drp<>iidr<i on — w hich experience has showu 



to deviate very Utiii- from the truth, where proper care ia taken not lo 
make the intervals too i;reat. 

The calculator would do well to draw in Ihe curve IIPP' (Fig. I) 
for the locus of tlie centres of gravity of displaeemont. which would 
be a material asMslanco in giving him an ides of Ihe rolling qualities 
of the ship, as before observed, and would servo as u lia-sis for a|V 
proxiuialing to the time of llie veKsel's oscillation when it has been 
displaced tlirnugli a considerable angle. 

All this, of course, lakes time and trouble; but, when wo consider 
the len^h of time consumed in the building of each ship, Ihe magni- 
tude ul the interests intrusted to its keeping on a must Ireacheroua 
element, and Ihe loss, not only of valuable property, but of human 
life, whith an error of conslruclion might involve — the few days, or 
even weeks. « hich must be spent in ralcubitiiig aecuratrlif the various 
elements, are OS nolhing in the luilanee, and should never buadmilti^d 
a* all excuse lor neglccling this must nreruary trork. 



Renabaw'a Compoalte Cutting Tools.* 

Or the long list of machine tools now in existence, the lathe ia by 
far the most ancicnl, and it i» yet tlie most important — whether we 
regard it in reference to the extent and variety of its applications, or 
the intrinsic beauty of its action. But such a tout would be very liir 
from meeting llio requirements uf the nutdem engineer, who has, 
therefon*, gradually accumulated separate machines fur planing, slot- 
ting, shaping, fluting, nut and wheel cutliiig, un<l boniig machines, 
wilh many other »iK-<'iiilly adapted tools. Kjich uf Ihese i» limited in 
its powers, and is restricted to a particular class of work — so tluit ilie 
engineer is compelled to pasM his work through many separate luols 
* OmsI'Bm^ riwn lb* PrspiMV] M«f%ank*t Jmnisi 
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Mbra he on cim|ilete a ungle pieeo of eombined raeeluniiiin. Ttm 
Wfttem «r woricfalf b prnductive of many cvila — uh the Ion of tioio 
in tnnaftRlnf and msiBf hnavy datath* and the iaemut in Um 
cluuMM of error doe t» reptttod randjaatawBta, And !n mmj 

brancbea of manufaiiture, more eopecially in licht work, where good 
tool* woald b« highljr advantageoaa for oceniional use, the expense 
of Um wrernl kinds diacoangren their wloptiun. We <ire, Ihrreforr, 
dlim to look for It cuiiMructivc iiuu'hitic of xiniplv conxlrurlitm 
wMrb ■InU in ilMlf unite tiie function* ud powen of the eiiMing 



dvtaeliad louhk Profewor Wittn, in his lalo Exhibition Lecture at 
the Society of Arta, has, indeed, gcnenlly ulloded to this, in iipcaking 
of the want of" neirinea much more eoroprehenKire, and yot «impw 
in form, hy means of which the eonatnurtion of machinery in general 
will attain to greater perfection, and machine tools be introduced into 
workshops of a smaller character than at present, in the aame manner 
the- l.ntliP." Ii i« prwiM-ly tli!» that Mr. RoMhtw haa oodeavorad 
III I'urry «ui in liix two oiiirf modificatiom oft OT IbVRdatiom ipoa, 
the fonimon lathe and slotting machine. 




Fig. I is a front loMjlladiaal eleration of an oniiiiary Itack-seered 
lailMt to wMili • portioo of tha li^ptMMmnla aw aad^^ 




lanMOeKponding vnd elevation of the lathe, but with the following 
head alork removrd. In addition to its oidinary function* as a sim- 
ple tuminp, bnrinj,'. and facing lathe, thia fool is hfre chanci^ into a 
(ffni-riil sli.i)iiri^' ti):ii;hinc. Of the ordinary porlioiii. a i-i tl:>- li.'d of 
the lathe, currying tlie (iwl head-stock B, with \la cone Bpced pulley c, 
and roaodril r> ; and at the opposite end of the bed is the shiflinx or 
Ibllowiflg head-stock s. The abapine action is ^ven to the aUde- 
ieaty,by thaiwolrtiwiaftiiea iw i k&fc n lh»iia|iiiil>Mna«MaBt> 
ing lodHof adiiehbJointadatonaenaii;r«atmNptt 
slot r, and at the other to the end of a vertical nlide-pieee, fitted to a 
dora-tailed recess in the front of the lutlie bed, this slido-piece having 
the •.lide-reat bolted to it. Tlic lciij{lh "!' tin- rod n ii« mljusl.ible by 
Deaii^ of a lone slot and the tun xlud-lr lt.! k ; iiikI ttii' xlidu-rcxt, 
be«id>'!< itK iini!:!! ttiovt'inentrt, !iit.< a mtI;i';i1 mlj i^liii;; hlidu N. To 
oliI:ii:i I'll" ill': , r.it.-.'.iirv motion for ihi- iiiamiril carrying the 
work during the action of the cutter a, an endlesa screw, or wotm- 
apiadle %ia aa» tmnaaemalx to fMrwIUi mwonvmM v on the 



nundril. Tliii ligiirfH exiiihit tlii-. compound tool in the net of shap- 
invf tht' i>u»M 'i( a crank q, wliiUt it in bolti-<i tn the fwc-chuck on 
which it was carried during tliv boring simI turning actio m i the 
abaiiing action being ainibir to thai of the common ihiMcar alntdQC 
machine. As the dMc o revolvea, the ealting tool ir ktnvintdliadi 
and forward, BQ as to pare off thn anftnniin matnl of the eraiik-b««a, 
which ia set concentrically with tha aaU Una of the mandril, so that 
the periodical tnminf^ of the worm o, by its proketing hand-wheel, 
omifa round thv I>i>w4 a* the cutting proceeds. The cutting tool is 
net in to it^n work l>v tho top trunsvcrBe ^lide r, fitted with n screw 
and hand-wl I I 1 m the ii-.ual manner; but, if necewiary and con- 
venient, iwili thi.i iKirizunlal iraYerw of tho cutting tool and the con- 
tiaaooa or intermiitcnt rotator}- movement of the mandril earrying 
die work may be made automatic by suilaUy connceting then wilfi 
any coiwMiiBMt ma w as at pit i w i t a dw >ea in planing and ahaphig 
macidnea. ^fntenlhalargB mm fa parad down, the opposite amaller 
one may be slmiUrly ^aped by reversing Ihi' cmtik upon its faciv 
plate ; whilst tlie rectilinear suriices of the cruiik-nrni may be planed 
down by adjusting the surfan-it to Ik> reduced so aa to agree with the 
periodical ahifting action of the tool by the vertical slide M. Or this 
righldine shaping may be similarly effected by the horizontal tnivi-rnc 
of the tool by nic.ins of tho slide n, if the tool is shaped to suit — 
such slide being made automatic wIh-ii advisable. Tlie litres rep- 
naent on* mode in which the vertical alide ■ ia made aelt-actin^ ij 
the travetae movematit of the lon^tndiaal slide in working an adjnab 
able incline and a spring, OD a tripping lever, with a fnce-whcel and rliciL 

The details are snieeplible of a variety of t□odifii■Ati<>^^ amonf 
which are proposed tho njiplicalion of a slutted bar to the slide pieces, 
as an easy meaiiti of adjtixtinciit, witliout .-iltering the length of the 
connectinu rod: a itierhanicAl arranfrcnicnt of a rack and pinion as 
a aubHtitiitc lor the slotted d,»k for .ictiiatinj; the cutting slido ; a 
contrivance termed a bed-chuck, for affixing to the Inlhe-bed, so as to 
hulil objects whilst being planed or slotted, any angle being obtain- 
able by letting the chuck by a graduated index; a slide-rest with 
elampwuawwa and curbed )<loi%faraatliigthntoa(t«aiqran|l% 
aa, Ibr ennple, in cnuing V'a; abo^ dm^wlMala In MuaaenMi 
with the worm o, for eattimi artblca with numerons aides, as fire 
]>ilches ilntes ; or sit equally-dialanl diviaiona acored on tlie wonn- 
wlicel f, or ipced piilly c, for dsmping by means of tha aat aerewjr'i . 
in plariii^;.' hi \:>^Minn) nut-s — the pinning action l>einf COmpltled whfln 
the iiLii i» :.iljii-.l.'.l on the latlie iiiiiMdril fur f;icing. 

hi the Viiiion-. operations of hhiij ir.^', slotting, p'.iininjr, flutirg, or 
other species of cutting, either a fixed or a revolving cutter mar be 
«Hd,aaoMding to tha pcenlbrHttBraaf lhaworklB hand. At A 
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Kit' I. ;ln ii-u;il .,11.111^1 iij. i i fiu|il(iy«ii fur Iravtrsiiig tho fullowin;' 
heH<i-«toci( lit' latiiej, in tbv exroiition of conii'ul work, i» «liown, ana 
thin toutlc uriMlJuntment iit UH«<i, in conjunitiim with other .i|it>:ifului. 
fur eXfvUtiiig lupur poly({ons, or pyramids! figurva held holwten lh<> 
lath« eeutreit. Or, otherwise, the ljis(>head hiis ao angular adjust- 
mcot on the Ia1he-b«<t. Such on orniogeoiuiil u cajiadue of produ- 
wng tones tapered key<«ajWieoiiieal Mn«%Mid tmir wotk; tad Ja 
caiuin cMea, as, far txamfiie, in tMSag ndU ffoovts In Um Akc of 
the work, the lathe-head i« a^jlMted at ii great angle, or nt rif^lit 
.iii(r|es with Iho normal cenlro line, and to ih« line of trevcriie of llie 
. iintTitf kIMc— the nlide-rest being thns made cap^ili!e nf mutiuii nrrf"-") 
1 I. t.u !• i>f the work. In such ciiaea, the latli" ir. |.artlv tu;^ 
porlt'il ii|Hiu n lirsi-lsft, nn<l thsK m"<Ip mnv be subsiituti d in uny lni-.c 
wliiTi- it ii ili"<iruMi- I'ur ili^' Ik'iI-iIiui k prevlouisl^ njcnticrnjii. 

It is clear tiiai Mi^; ur itit, (>l (Itusv cvverel inuditications uc iuipiu«i> 
■Niita najr l>e applied to Inthex <if any deRcriplioii, and to ordinary 
■ktllaf and shaping machines um well an to varioQis other coflstniLv 
live tools; thus enabling the niai-hiniat of modarat* rraOQKM to 
Mcaro most of the adranLages hitherto only to b« foond to axttlNUVe 
uratkahopa^ itlMl with all uie modam csamjiiaB of perfbod hat no> 
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laOTiiatatiaaa la BoUaia, 
A oomnnis of «Miaa» UanUaad, n 
inenalatiiinB In alatm-lwttewb and alao fbr 
WMdi iMia baen produead in Oraat Britain, and 
Inventor, aa **HibbaJd'M MetAlline Compound.' 
from the apecification, enrolled in October liwl : 

'I'likf of tallou nr •.ui-i, Miir |iijiii)i| : ^'niphite, or blacklead, finely 
pulv<;(uied[, oiiK poumi. unci l inirro-'il, hn'-ly pulverijed, f)itr-cic;h".I. of 
n pound. First mt-lt tin- f;il. ami Ui./n mid Inr Mlnir hiv.'rt<iii!nt.i, 
which are thoroughly iiuixrjjutiitvj wiUi il by »t»fmi){. 'I'o rtintler 
the mixture more Quid, so ttuit it may be upread morv vn»ily over the 
•ur^ioiai tu whicb it is to be applied, oiJ ur gaa-tar may wiili advou- 
taM bn aijui with it, in the pnpottiiHi of nnn fill ta the ^nnullllan 
af naieriala above specified. 

In using this compound, il is fir>l witnnrd, and then applied bjr 
means of a brush or other suitabK' iiil-juis, lo the whole Interior of 
the boiler, which may also hp slig^htly u:iraied, to fiicilit.ile the opera- 
lion. When applied, it .•\lnuj!>t i n ^Lantly, and t'unrn n l oaling 
H'»emWini» in nppennjnre u. coat oi' nnliimry bliii k jmint- If llic 
b«iiii-r Ih' run], lliu ct.nipound is tu bo jijiplicd ciri'i tK iipv-n Ilic i^t- 
cruatation ; and, alter using the boiler for a few duyis, it will he tuund 
tiiat tba eoatponad haa ao llioMiu;iiIy diiuii«grated and aofUsned tJie 
Inematetiom Aat it can ba aaiUy tcmovad from the platen by a 
ar or wire bmah. Wkan appHed lo daan baUeta, it has ilia 
; of preventing the flmnarton of any iuNrf inmuMion, and ad. 
I to the plates with ^rmt ti^niicity aod for n considerable length 
«f time. 

Tfn- f(i!Yip.itini1, in !n3ilil:nn t.> prcwn'inj; boilers, lo u-liiidi il lias 
l.H-.-ii ajjplK'J, iViiMi tin' injnnoiH tllfcls ;.tti.'nihint nil thn play uf the 
I'uruact; tin' nvvr nirtJilliv ■turlafc^ Loatfd Willi earthy dtpo-.ir>, np. 
pears to incriiL--i- thi- .•vnpiiru;iii<r po-.M-r of oven a clc;ui builvr; il lias 
lira i!flin.-t also of situpping icak* ai the scmns of the builtir-jikiU's, and 
•f ptwrentlng the cnnoaion of the rivet« and of the metal at lha 
jolnla. It b azpo&nt, in moat eaaes, to apply the compound wi 
often M unce in two weeks to the mntit exposed parts of the boiler ; 
but tlu> frequency witli which the application shonld be renewed will 
depend upon tiie'form of the boiler, the kind of fuel UAcd, and the 
quality of the water subjected lo evaporntion. 

The pecnliarily which diNli;ii;ii!she« ihc improved cum|>ouiid from 
other subiilances hitheKn applii-d tn stu tm-boilers, U the property it 
pusscsacti of adhering to tin- liuih-r-plati nnUvithstandinj tl!i» lu'lirni 
of tlic heat, and llie abrssion prndurcd In tlm r.ipid im^v. im i/. >:f tlm 
■odimcot Mid water. This pt-uDt rty has lii-i n tVnuh! developed in the 
higiiaat dag w a whan Ilia aombinati'on of ttu' itirco nalaihUMaaaalwiTa 
aanuntH hxn baan, anbaianthilly, in tlie propuriiona ahitad. When 
the proportion-i arc niatcriallv varied, tJio property which the com- 
pound poaaeaHea, of tenociouiily adhering to the boiler-plates, will be 
deteriorated, and the formation of a luird incruntalion tiicrcon will not 
be so eScctually prevented. 

In addition to this imp<»rfaiit uppUratjon, thf eoraponnd mnv !il'*o 
be usod Willi great iuivan'.aL'c for f iatjii^; the r\tfTior of builtTH, aii l 
for defvikding the bed-plale and fnune>work of engines from curro- 
•inn. as well as oilirr fikn nMtaiHa buIbom lequii ed to be ' ~ 
fritui lust or decay. 

i<H. III.— II 



Kor »bip-building purpOftcs, the compound is also applicable ; first, 
Ut protect the boltn from corroHsnn : an<1. »ceoi!d, to prewrve the 
wood in.itn decay. To protevl i^i- li"lis, thi v shuiiKI l,i' a</ll eujilc-d 
by tirst covering them with the mixture, aiiii tlien cjirefulty liiiinj; ihe 
bolt-holes with il, before inserting the boltn, which can be done by 
plugging end) hole with a |iiece of the compound, and then forcing 
tbfMgh the liole a pointed rod aenawlkBt anialler than the bolt to bn 
driven ; and, to insure tlte aflbetnal eealineof the boleMlw cumponnd 
may be rubbed into the wood hj the poinlad toA. Tb« joiiil'* l>i- 
tweun the timbers may b« filled, oy poerinf into them the coinpoiin<i 
in n mehr^l Mstc, <it faulkin'^ it in : Ihi*. however, can only \,c dm i-. 
w'.Oi a ilii'- ii'u.ird tn ci-ni only, whui tlic ji data arc narrou. Tl.u 
i ninponiid sl,nnKi tn; w :,riued bullicieally to ri'ni5<T it fluid, atwi liicn 
i)>plii-d hy a paiiit-liriisl) to every port of iln: M.irlm i' (■( (be timber*, 
bulk li«fore and after ihey Mv built into the frauu-. As Oie clwrcoul 
is a ^ood dimiNlanli the mwJnw aif the timber in the vetwer* hold 
with It, will be Bkely tn render the air more pore, and the hilgi> 
Wntrf U'"s offensive and injurious to health. 

MiUti ruofs for houses, »nd tlie frame- work of mills nnd iheirlUB' 
ehinery, and the iron about docks, piers, ond bridges, may b« ren- 
dered much mure diirublo by a coating of this cumiiound. In *<hort, 
wood or irnn w ill !«■ jitr.ti i ti-d by if from tht' injurions nx-linn of wit 
or frenb wattr. in nil situations. 

In concluniufi, llie puttiutuu remarks ttmt il 14 uflt liituu'Ti thai 
many fnlty sub«lanc(<s have properties as'-iniil.iliri;.' lo those of suet 
and tallow, and may be used in place of tJium ; but he is not prepared 
to atato that any ethaia area* good for tlMpnipaae, It ia alao well 
Iinoini that aone anbatanoea poaaoea, in a greater or leaa degree, the 
paeaJjar absorbent and diidnfeeting properties of charcoal ; and auoh 
may bo med to replace it, in nuuiufucturing this compound. Of the' 
lat^r subel.'incc>s the inventor mentions piilvori/n <I < iikc, Ini( ut.ntes 
that, not liuring had the opporhinily of ti nting' ii. in- l uimot n rorii- 
mend iL,« use iis a pertget equivaUtot for eboKoal in manufacluring Ma 
L on.|nund| aMmigh it miilil be Hifoaid to peaaan the aama prop, 
crtiva. 

The patentee dace not oonAoe himaelf to tlie precise materials, nor 
to the prO{iortiona aliove-nieaiioiMNi; but he claims 'Uic riglit to cm- 
ploy any of tho known eqnlvaloata of the Btaterials wpeciiicd above, 
aa weN aa the materials Ihemielirea so specified, and that in sny pro- 
portions that will nodace, irab«tantially, the improved compound 
above deaeribediann deai^iMtted as" Siblmld's Metalline Componnd." 
And he el^a tba appUMtion of the improved compound, ia ih« 

ill- 



' and ftv the perpoeee above set forti 



[From Ui* LimOixi ArtlMW-J 



Tbm. want of afldeiit mmm tat vcntilatiiiif the aMo» ot Htesm 
and aailinir vcasela is ao uotuioua, that wa need not disgust the 
rc.ider who haa ever l>e«n aa* tUk and who baa not in these tmvei- 
llng days? — by bringing to Ma Teeolleelion ttut nauseous clllavia 

fmn! wSiirh lhn iinlmppy paasenger has no escsjw-s cicpjit }>y bniving 
tin' wiatliiT nn deck — a source UBuvailin;.'. i xi'vpl in Ini'' wcatSiur 
arid on wiy -ninnt tripi. In bad wc-'iI^ilt, willi liattriu>i-du\vn liaithi!*, 
it is ttl^: wnrvi, and thi- rtv-tlost trai\-ll<T iiini.T^'uvs all tin- i.nrfor^ of 
tile Ijliuk Itulu ul' Ciilcuttar his sulterings mocked br the gnudy 
papier-nuehi and crystal orwunenta at Ua p ri ae n^ Inxnitoa irUch hie 
would gladly exchange for a taiito of tho free hiMilfa of baiMBi 

A aystem of ventihuion has been applied to the Courier and JNiib 
paieb otearoera, belonging to the Southweatem Steam Pachot Com* 
pany, wiikh haa been reported by the uifln»e>pr nf the company aa 
entirely anecesHful, and will be also fittc<i t« thi> whole of thai com. 
punv's vesmelK. Ir i;nn<ti<!tH in bririfjtng down pure air from tho deck 
by .^uit.;ll.' pipi.'s vvliii'li i iinvv'y it to a space under the cabin Qoor, 
niii iHi- ]t is disinbutod, by niraiig of regulators, thxoaghout the 
i ;iIm-i- and ■■inliis. 'I'hi: h.^ati-d .ind impure air ia conveyed away 
from tiHi iuj^'hu&t point in the cabins to tiic d^. With these re- 
mariu, the following HAtancaa will hi nadily andentood. 

Abrgc pipe a iaSnd «a dtcfcrwilh a noudt-piece adapted Ibr 
eutcliing the w ind, on the principle of a wind-salt, and whicli can be 
adjusted to any |H>int uf the wind. Tiio branch pipe* b b b, which 
may be made of wood or metal, distribute the pure air to the cabins 
through openings in the fioor or round the skirting. Tiicse openings 
are provided wiUi revolving gratings, by turning which the tjitanlity 
ot nir luimittcd may be increased or dimini^shed at ploiu>iir<^. The 
heated nnd imi>uro air is carried off through the pipes d d d,lhu lops 
of wirich may be protected from spray by beitig conied up ondar 
the sMta on deck f . An (ncreaoed exhaustive el&et HKiy be ahla|na4 
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inON t'OUHDBRS* CASTING LADLES. 



[April, 



in a iteiniboat by carrying a pipe conneclms ddd Ut liie chiniMJ. 
P<ilH|wtkeaMMt«anpMtainqrof cffiMtiag tUkWDiM b* lo pots 
«Miiw raaiid tha ddmner for nearijr IIm yAMt of ita luighti iirto 
wUcli tbsM pbMscoDld lie led, anl thb caainff would aIm tm to 
Improv* the armght in tbo b(^«r, hy WMerviDg the chimn^ Jhm 
being cooird down in rapul paiwage througli the cold air. 

In the Courirr and Ditpatch (the cabins of which awotnioodate 
100 to 150 pas-ipngi^rs), onp pipe forward and orif >\t',, iif 15 imihea 
liiltr\"al diauiutor, aru I'uund amply iiuftidL"!il (<' v ririUti' i ver^ part 
of Uie rc«M:l. The brunch pipcn bhb uro uf wood, ab«ul four utctiea 
by eight iiichca, but, if more convenient, tiMycoaM Iw M fdBjf 
made round, anil in sine, eoppvr, or iron. 

WlNBfliU«peii,tlwcanwi«f afcthivaBhtlMi 

fa HMud to ba WT great, e«w tAan the yjaaal fa to haibw i 
tioaafT, aad fa oalta as much throngh tiioae at the graataat dfaiaaoe 
from uie main a as in the others nearest to it. 
TIm kvNtor pnNMMaa fitlias a cock or ralra to 111* ahif'o «d% in 




th« cabins, floor, dec, may be flooded with water ; and thi« cock can 
be opened from the deck by a key or handle. 
Or, Im aajra, tlie cabins can be supplied with worm air, bv placing; 

' ' iirilhftrtoTCiirollMradliiUo^ 



The wbofa eipeote of the appanrtoa fa veiy trilling, as a veeael of 
800 or 400 tone eooU, genemlly ^leaking, be fitted for about $300 
or #800, and the work can, in most cases, be done by the carpenter 
of ne vensL 

Messrs. Go«drid);e iirid Flaljot, the coinniandrnt of the veaael* to 
which thU appiiratu* ha* Ih cii WMeA, spctak in liigh Irrnia of its effi- 
ciency, and say, " 'Ilio xaUiuuii and cabiiu of our veiisela are now 
(even wlien crowded with pasnengers, and in bad weather, with 
hatches and akylighta down}, always ireah, and free from amella, 
wUeliftfBariywaaiiotlhooMe. Wo afao Mid onr aaUaa ■» " 
.«lw ftoe cirenfalloB of ab, Oui hitm, nd Ib M h 
ud mora ■onmUo to tha niiMnflM !■ 



Oaalbit Imdloo. 

ladle described bclow^ has been in use in the Lon i -n \V( 
Ronlrew, Great Britain, about four vwim. It ws» first iiuri.iliKid by 
the late firm ul' Ilenderaon Brolhern & ('o., and continues to tio UM ii 
^MoHn. i. W. Uebjr & Co^ 6f these woika. Wo eop/ Irom the 



The aim of the improvement was to make a ladle which would bo 
•taaple in itself, easily worked, keep the workmen out of danger, and 
prevent (he iipilling of met.il, in nil of which points the ladle with 
glaring ).■» defLClivi.', in u-.ir]^' it, it ia Ku-^penaed from .i cniiii', iuid 
steadied by w^vcnil vvurkiutii iit Imi^,' lumiltt on each side, who have 
to watch its position, ami kw ing it li:U'l<w;mli< nr forwaidn to adjuat it 
to the would, oven while tl>o nmlal in beini^r poured. This ia a diffi- 
colt matter when the quantity of metal is large ; and it generallj 
happena that, for waot of the means of adjustment, a considenifalio 
quantity of the metal fa apilt, tothomotauMifOHMilf tha workmoB. 

Rg. I repreaenta the improved hdle, and Iho nalbod of workbig it 
It fa made of boifar plate; tbo lower part being bemiapherieal, and 
tho iqiper part nearly eyUndrical. The gudgeons are fomii^ on a 
|ipO|s and are made «nih wjmm eaA^ ao that long handlae nwy bo 



attached for tumi 



ling the ladle about and setting it; but these are not 
red during tho iimtlBn of Mottag the mtti tato 



gudgeons are ahoMtwai to 
and baiow the centre of gm^y.thaa giring the 

»li.i. 




ladlo a tendency to ftU forirard when suspended by the gadgoono; 
thfa, however Mng prevented, while it is being swung to the mould, 
fay a strong folding catch on each Hide, fixed to the run, and taking 
hold of the two suspending rodo, which are attached to a cro!<«ihead 
in the U!)aal manner. The mouth of the ladle is made broad, and 
prii-i-cin iibont three inchen, M> as to cover a lunall hook, formed at 
the upper end of one of the butt stripn, connecting,' (he plates. Fig. 3 
repn'Kcntx a Hiipport for this hook. 




temporarily fixed to the ude of the 
mooldiog MS : a Mm tho nwHI^g 
box; B, eyes fixed to ita aide far tlia 



purpoee of holding the support, which 
IS adjusted to the proper height by pim 
through the i>er])eiidieular ends rrMing 
on B, and i", kwxideK, slcadii'd laterally 
by ini'Jtn* uf wwi^rp.,). When Ih*' ladle 
Ih tlllrii witl"! ni^'Cal, it :s ^u-petided 
from a crane, tiie hook under the mouth 
pfaoed on tho aamwrt, and the aide 
catches thrown back from the suspend- 
ing rodi, TIm ladk fa then laiaed Iqr the crane, when, from ita ten- 
deney to Ml Ihnraid, as already mentioned, the rooolb continues to 
reat on its support, and, cnnKeijnenlly, the ladle is grndually tilted up, 
and the metal poured gently into the mould ; the whole operation 
being performed w ith nnu li fens buxtle and confoKion, and w ith nrarr 
safi'ljf and preciaiini, t-i.ui by the old method. Another j^ut iidNan- 
tpge m that of Biiiip)ii:ily, hh there is* nu cotrip!i<'iiti-ii ri-,Ti:.[r or ma- 
cliini ry about it, to make, nr to ^^'t "'' "'''er, in u->- : t!;.-re- 
i'urr it is, perhaps, the cheapest arrangeoiout at pre*ent employed for 
worfciif 0 iMfo todtob 



[Par AppiMMM' MwlMalsi' Mi|S^saJ 



' «f BMtto Flold 

Sriosaon TIngtno. 

BV J. o. BAzaABO, aacvET NAi. u. a. km. 

I. Latoaow wlian of working cylindgrj mm dfc of aupply 




MsUHmtof ospansion, by Iteat, la vbIum 

gaa fioB reservoir. 
( = tension of gaa in reaervoir : 1& Iba = preiou* of at- 

mi wpliciT^, 
I = length of stroke. 
Tkonaio/=:eapaci9flf iapf^<3^firiKhnd •Isdokof mfctaf 

cylinder. Ab»,-^ai«I«lto mtaM (to iiwiniii) vhfaii fa to bo 

expanded Blknoo. 
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OENEBAL THEORY OF AIB-ENOINEa. 
il:^»*l::l:ii-AilMaiMLiHbitte*«ra»n». « 



MNka !■ 1 — -p ■■■iw' wUdi Oembt- 



a 



16 olmn 



Tteialnw —nisi i> 



In ftltitnde. 

The siroke I ia constant, and o»j be called = I. Hence the alti- 

tflde aTapHidedgn Id «oiUii(cjllnltrlB^^^: total hdglK of 

cyUruler Ueiiix 1. 

In order, tbereiore, that the pngfine nny not work off inorp pts than 
1 6 Ti m 

it tnppUea, — - — moai be — 1, or if lees than 1, dicro mnai be a 




(4.) = [«(-^) Xlog.y + a-^]/. <Th0 



Of 



Ibe cyiinder i« omillDd). .\ - Ip ! i n^tii of thn slrok-^ is unity, tbo abovo 
al«n pxprpases the mean prewure, in the etUim pbton, for the itroke. 
To cnnkt) use •rata mtpmrinn II ta ■nmwij to lliii f to turn of 
m and n. 

Now aa the supply mast equal ihc discharge, we can ealaliliBb a 

teladon. TIjp workinfi rylintlfr ukon from lh« reservoir, each stroke 

a — -T- n vols, of its condensed gas. The snpply furmabes 16 



TCta.toilwnMmir; 



I' am 



t. 



or — »i « ('b !• n m 



r fatat tto fu ta «nt oO; ili tmrion ■( to «■ 
I irill b« taoilMit w kqg MMui aait ountaat 
OUlin^ tbo nu?an Md pnaMm o* i1m piatoa p, and aabatitoiiig mlae 



p = 1 1 4- iog. I X i6a tn n. 

L ^ " ISmnJ 



As tbe pisteo works against the aunoepbere, 16 a must be deducted 
l»BittiN«mitaHep«Miin»«UcbeiUe<l r' ih 



To get the real working preesoie of tte i 
the aiipply<|1iiider mast be deducted. 

ihi. ; at I — — c( stroke, the reaislance bectMnes equal 10 1, and n> 
■MlllAto; oiUiiig the mean rc-iistin^ prtMntire p, lave 



4. From (b) roust bo deducted 15 a m, die pressure by which the 
external air opposes the reaiatutce or favors the motioo of the supply- 
piston, ud tl» total italMBW (nitadjO bt . 



(r). 



f'=16am, >og-jj 



Tb» effitctife OMU woiUng pwe — cf ttotBgaewiU then be Itai 



ttmi 




(m— 1) log. 15 — fik log. m n. J 

5. Expression (g) shows, that while m and II aw ftiidk A* W»fc* 
ing pmsare increa.'tes indefinitely with U 

Chk tba other hand, when n and / are Axed, the expteasion will havia 
a naxiDraiB in mfmace to m, which wtU imwnd Vfon tlw 1 
vaivaa of tha flnknamad qusntitiea. Tlia baat idM orth iril 
rally ba Iband between^and l«aiil dw p Mi a ww raigrtei 
iaiMUItalrbyiBCNaaiiigthawhtoari. tikucum the WalM in fta 
naairalr, aid to vafcu!, or ntadoB to Oi) wdl ( 
If tbara ta M I lafll ta ft* aana « U I 

fl. iriraaiMtatodMiiitaata(a}watofa(Afltoi 

ffaaMua «toa Oan ta w cnHH 

(i). r*— f'sl5«(iHn— 1— iiitaf,iii«) 

In which the maxnevm value corresponda to a vdaa of «, ta IIm 

neighborhood of nnity (when n is equal, or nearly eqnal, to 3). 

But it most be observed, that although the mean working preasore 
is increased, in the se cxprehsiona, by incrrnHtn); m or f, yet it does BOt 
follow that thew may be increaaeJ at pJeaRure, since, in very narrow 
limits, thi-ir increment makes the resistance of (he snpply-ptstOO, 
tvwards Ike cad </ ('"' tiriAi , ^fjrttgr than the pnasBte 00 itw worltii^ 
piston. Hence the engine could not compleM to ilnfeB, ndiaa aUal 
by molhfr nfgint, or by a very heavy fiy-wheel. 

In the engines of tho " Ericsson,'' the excess would ttctimlly exist if 
a piessare at Vi Ua. was carried in the reeervoir, to the extent of 
I \OfiOO lbs. at the end of the stroke, hence tbe two englnai^ar ftw 
cylinders, woald act rather as one than two engines. 

7. In single engines, it would not be admissible to allow any exceaa 
to «sta^ aioEai avan wiik o heavy lly> tha velooiqr would be very Ha* 

Tn detf^nninafandaiiaoltotaa mlitaiiiiB to Ito aagply ahaU to 
juti cijual toltofeireaof(toiNddbg|taMnfl<M44fili«tf>iiato 

(/'-l»)««ss<<— 1«) ««». 
((' being the final pressim in tlw miking cylinder, and { [the MMtoB 
aCtto naamir] being iliat of die supply cylinder), 

Substitntiog this in the expression Tur p' — p' 

(C). y-jfsilia (nn— 1)4- 16 «m 1^(1-1} log. ^I6(ii 

+1)-^) -{«- 1) hg. »-«log. « n,] 
& Tlw Iwagalm an na aal n n Is t^m wh<>n m is | (n being 2) ; tan 



nearly c^ual to uaily ; then decreaaaa 

> iMD^iiBiriNB rata atom 1^ Tto ngvtatlon of paai 
imfcta iMMwan <to Itot tta l aa inta nM atott ■aiawaad 
nana) ta dketad ly Ito oM^ft 
WaraMtOaiaimanatoaltoaiivnariea ftrttopctotaf 
to aaa lunr ftr it is practicable. 

/' 

Tto patltaa of aink* np to eniroff ta lepw a an tad by y*! w in tUa 
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GBNEEUd. TUBOSY OF AUUENOIKES. 



16 mR 



11+1- — 



igiiissii4>l — — 




Thb MB flilM 

«•= t,orm=— 

n 

TbMS ara the cMpmhi' uilnr'* of m umicr ihc ^Tippor-ilinn of piir»- 
gnph 7 : thoogh freed (roni itiai <-oml.tiuii i;:liat lli<> tfii-iianre of the 
snppi}' slmli not i-xcwrl llic liruil prc^suro nf ih-' wnrkiti;; cylinder), a 
pair of engines might be n-orii(Hl witii iiie supply bat ) the working 
cf liiidttr, by um of the cnt-off. 

Tlie titom abowB, that for a aiiigle enj^oe, worked in each a way 
that tha imIMUIM of th« supply shall not exceed tbc final preawure e( 
working cylinder, the nuucimum of effect will bt Ulained by making m 
nearly equal to I,* or the supply nearly aqul to tfit workiog cylinder. 
Stti it miMi b« obiamd; lint ihom^ it mMv MHiiirfi, ja* Ike naisi- 
anoe of ilia mtffif haaaoMi, wUi <Ub lalMofMiCfMllallwpnaMire 
ortlM«MU^ciiUidir,ittlllliahafi»iliiiia4airifaaalntet ihtaais, 
lb«i«iata,M working panm far ow lwlf ifca ■Uvke.aad tin piston 
woaid <aly ■efa(in taimla amlna) If wMaaMtam derived Ami a 
lMai7 8f^idiaaL Tliia miaU pradaca a gtaat inaqoality of naiian, 
aid wanM ta ahaaat iaailmlailble ; hut we wUI me this limit lo obtain 
lha astnoM weridi^ pfeasore which can bo obtained for a »ingle air> 
engine. 

9. Tskp onp of the engine* of Chc Kricssou as an cxmnp'.c. itmUmg 
the su|i: y ' I 1 tn tbo working cylinder : a = 3d,10u sq. itii-heia, 
m = I, » = ^. anii u a hava tite moan working pieaaute fur tbc stroke. 

r- - ^ 15 lb-< X IMOO^f 16 lta.XM.100 (lof. S— S lof. 9 

=: tOl.TTO lia. 
mean wnrkiiijf piressure for Mrt-ki - 

This pressure, witk 6 feet slrokf, and lO revolutions per minule. 

. . I01.T» X1»X10 

womagtfc Mj|KW> ~ ~ '''^ ■W^gato hone-power. But 

ilia naaitar af itnitaB will, in practice, depend upon tfaa rata at wUch 

air can be expanded. Thikiii the m't-nmrtm jf>t::'-r which can ba given 
10 a single engine (one pair of workiiij; cyltctiniB^ of the »l»e of those 
of ilii' Krics-Non ; ntid it i>i iloubtful whether tliis i» attainable from- the 
mtire want of working prcs^tire during one-half the stroke, referred 
to ab-jvi.'. 

Bui by uniting four cyliudtr^ iiUo oik- ciigii>c, at its duiii: uu tii<' 
" Ericaaon," llwrc is air»rdrd an o|ijK)riiini'y to gain power by use ol 
hi^h ten-«ii™, each pH»tfin amy tcrminnK-' ii.'* strnko »(>«in«t « con°id- 
Cn»b':i' rt'iiirnnce, liy in Ip of it> nttitos. Thin must !>• urtiialiy d-.tie 

tm iim Enci>«oii il s u tiMon of aLiove seven or eight pounds is used. 

10. Let OS calcDiate by fMnnula («) ibapavarornmartbo'Biiea- 
aoii" COginga, aa actually worked : 

Put « s Si,IOO, m = n = 3, andCs M Mttas90 lb*., — (cuW 

9 I 

off) r= ), banca (aa M Ibi. (laaaiaB of iaaemir),or 16 Dh. atom 

almmphere, 

r -J>' — 16 X 32,100 ^-i — 1^ + 18 X ii.lOO X ^ (foK i - 

a lop. ~)f - 1 10,110 + iHfiOQ 10-11706] ^ 186,600 lbs. 

mean working pressure for stivke, 

IM|800 X M X 10 

at ■ ^ HOP^fM bone-puwer. 

Tha ahma aapiioata iba air daoihlaii. bat Ala la bM daoa aa the 

** EricMwn," since the temperature is stated at but 380° above suikm- 



phwa: wUA wmM fhn an 



To ealcalato on lUa 

II Um., and r = i t', -= -il lbs. 



of In If. Ta 6wM» tatty 
wa hava, « wb 1}, f s 

. ^ s 16 X 33,100 (y- 1 ) + 16 XM,100 X Y^-j- 

log ~ - 1 -j-iafi |-] = 6a*soo + mm [o-t^s^s 

wttald gba 



360 



• I fiMl K K a«i, steal la* • 
f HsmK hsfeanN II bM Ihslai 



I k tisnr k^fsa* «i = 041 



wMei^ at tn lavalniiniM per minute, 
aggregate hocaa*|iower (oaa aogiiie). 

11. To dotenntite iboaavalaaB afaiaad /, in fanmdt (a),iriuah 
will ba tba «Nt raTanbteilaaiiitlir whkh depends rather on coo* 
■MantioM eoBMBlad with tha ONiBer «f working the engtaaa tmi 
haallng Ifaa air, than apoa mhemaiical oalcalalkiBB, since it haa baaa 
ahown, that for a givea fitsa of m,lha oiaaa working prcaaaia in* 
ereaaed indefinitely with (. The beat value of in ia aaoMWhlfia 
between 4 and I, and in the " Ericjiaoo" engine* it is ). 

AUbough the formula indicates that the working prch.>ii:rp ii;i-rea.t<>H 
indefinitely with / (tension of reservoir), yet, in practice, iliv r;ci;r?«_' of 
increment winch may h" obiiiinod in ilii-* nsy, ia confinc-d to narrow 
limits, which will (f Ix-xi nndr-iN'.ix<l by rpferetkCO lo the rclauou 
which exists between ; and I' i^ tb<< ten.'<ion of air which would 
exi»t in the rc«er\oir and working cylunler* wbon no cat-off ii ii<»ed, 
and is a/ioaya the tension of air in wr^rking cylinder at thr rnJ of ihe 
Btroke. < i« Um inereasad lanaiaa of the air io the reaenw, and in 
ilie working oylliMiar (Mbnfhaalriaeatad) aaaaad IjfthaiMaar 
the cut-off. 

Shortening tho cut-oflT increases I intlefinitely. 

13. Tba conaidanlloaa which limit tho value of f are : 

Itt. Wtn. aaeh gnalar Ibao f, a great excess of — H*T'ffff aw 
worldDK ptaaara aaanaa, tvwaidi the and of tha atroka; a alala aif 
ddaigi taadariaalbla ia a atai|ia ai^lbia, and ady adaMla wfdMu 
namw Baiits when two wginea aia eoipled. 

9d. Thadegteaof fiaaaawHawhtehhwaialdhaaaliUpanMiaBlhe 
laige, beaiad iiait iiw tjfmlm, wvnM int piaMly cnaad 16 ar 
30 Um. (abova aUmaiihafa). 

SdL ThahMnfa^jananUwieqalnaaaailBfaitealohaatthocolumn 
of air wMeb pnaa duMgh and «««r It, and daa time cannot probably 
U' inueh less than the wliole duration of the stroke ; ilio nvj of the ci3t> 
oil' liinif* ibe time totliat portion of Ihe Mrt>ke hcfwe ihi." r\it-oiT lakon 
pUuu^. 

13. The first ro-isiderulion w ill alono pusacas & c<'ntroUin;; influenrij 
o'.pr tliu iiicrciiT oi i. If ih<' ont^ini'n of tl>e *' Eric»^"n'" siivuld work 
)il II lf-n-.ion of 12 ibs. liliovi' Riinoijdirre in !h« repr.-\oir it i-, ^imrjd 
thev nre to do), it erin bt^ ''linwri that tiie r^cfsj ot rt'^i-.tancc on f>ne 
piston, jit t'n- end (»f its stroke, m greater than llie emire working pree- 
foire on the cylinder of the mate engine.* 

If wa apply fonnula (k) u> deu>rmine the power of one of thooe 
, with cut-off BO arranged as to produce im such excess of 
,w« afaonU ba«a (nabing a a: «U0O) « = | and a ss 1| 
f'- Ji* = 16 X 89,100 X )+ 16 X IMM X | (—O'laO] 
s66kM0 — 80A60siSBi1«> Ibh Maa waifchi 
wbleh woaU gifa aaeh aacina teaa diaa 160 bona-paanar. 

14. If our ftmalaaBi* eorrcct, K woald appaar that larger supply, 
cylinders than llie " BricMon" has, would have been advantageous ; 

•■ini:i- ([Kir, 9), with ■^npply eijual to the working' C)Uri<bT, h tnuch 
bi^dier )io» er was obtained without iDcarring an excess ol resistance ; 

«nd even hi|;^i>er (pw. 10)lhBBthaaelMl aoglBaa oT Ih* "BiioiaoB^" 

witii a j cu(-(it3'. 

But the larger tho supply-cylinder, the (;rentor the rjuantity of air 
which h»9 to hfi h«>aled psrh ttroke, and thii may iiniii iti( inrreft!**;. 
16. In order to form som" delinile ^den of (he degrtN- lo which the 

workiiig pow«r may Ui inrresajicd, by Increaninf m and (, it is neces- 

* Tla MlwelUM ot 0« lira <«<iub, uiI iMtMlsO** fSlMaiSWltk t—f* u ttm 
mwidoa at Uw CTsnk. wa«Mgtt« st fttum s | is i»ilM l»Ws|s la — jtsj ft i slli w Uasagk 
in iauntlB ot mofUn taamsb tM Ik* «SMnlty«r iMs awiisl M b<l||iilliGslliy |M. 

Apf. Mk». Mtf.] 
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OEMSRAL THBO&y OF Aut-BiraiinEs. 



Muy 10 fa MNM IWl to tt> d^w to wUch the iwlMaMO af Ite 

mpply-cylioder, tt oad of atttSt, BMW to porniilad to eatceed Uh 
working-presaufB. With o | oatmV dm miiinieo ivfll. In Ae 

" Ericsson" cni^iiK-^ (if worked with ■ prcsaore snywhore approach- 
ing 13 Iba.) ti« (>(]ual to, and even exceed, by a lari^ amoant the UMal 
working prcssuro of (lie two working piauma io actioo. This aeems 
iQadmianiUe. If we eatabliah ihe rule that lliia resistance on tmr 
Kupply-pistoa at tliceod of ila stroke shall not exfcA \ oi \\\f' a\i^\\nh]e. 
workin<; pmninre on the piston of ibe mate cnginv, wu xitalt Imve tbo 
t^aaUoti ftor nil cA'iW in which ( is leas than 30 lbs.) : 

am (/— 16) - a (('- 16) = ? [« f?-lS) -ant(<— 16) J 
■ntalltmll^ fliO tWhlO tSt'= 16 m n, ih<< valu>< off willtof 

30 Bin— 46 (1 — m) 
(L). ______ 

wliich ghn* ito oMrano nine tliM ( cu tovo ondoir lUo ti 
If «« tfplr tUt 10 Ito "BilaMNiV «^^iH% wo tovok 01 s I, » B 
i» 

ifit s fll, I' B lB,Ml -T-. or iIm OBMC B 1^ iHnnm it to aMod 



lofto lyo dio power, u dewniiMd the 

iMltfOiDdlOfillloirillg 



Mtol^wMI.* 

16. Tfiaidartot 

fLiniiuIa, which It 
cuioputAtioas : 

Ericsson's ccgincs ■, an's of working cvliiiiif-r = jLi.lOO wjiinrr' 
inches ; m = ), n, or the expaiuioa, being suppmed 1{, and cat>-off, 
I: t = 37.ar la Iba. atott ■tom^toOk nd I' s W ; BMU «wliiB( 

pressure, 97,6S3 lb». 

Same engine, worked aotbat the roaistanre of su|iply-cyliiiJrr -ihiXi 
be regulated by formala (t) ; ( equal il, 6 ibs. abotre aLmo^ph<'r«- ; 



; 18, and cut-off, — , = ^. 



These values in formnla (c) give the 



of Ito MfiiljM^Hndflr 
k irailiqf pilMa (vide 

,ilal«|]|K,4|UH. 



OMon wooing fuman, = JiS,Ml Iba. 

8mo oifiDM. wvM N tint lb* 
aWIUHO ddM excMd ito pramncu iu o 
IMT. IQ; ONMi waiUivpoOTio a lamo I 
■tofo olmoifhoto; and ml^iffat o*ar -f^ilM, 

Tto bone-power in tbene three casea, aapfpoiiiig 10 wvololkM par 
stroke, woold be equal to 360, 196, and lifO borae-power. 

If we suppoae the air to be actually doubled, we abould have, instead 
of the foregoing, the following mean working pressures, vit. : I 'MMO 
lln., Iti-., ami lifiW Itw, ; ifu) t'aluo / (tension of irfurwiir) 

bCiug 3U, 25, and '2i\ lbs.; and the horse-powcnt, at lU rt;\ oUitiotu 
= 490, 360, and 270 htirsj^-puwnr. 

The bifrhest sdroisBiblc nisnnor of wi.Tkiiii; lh\\ eii^ritira is tlic •scconJ, 
III wliich llir li.-ti'<iijn i? I rnitod by fonnula (l), which giuM Wj Miil 
35'J h<)r!x>-(>iiwer, accordtng as line air luay L«- fAjwnrifd \ \, or doublie. 

1?, If \\v supply cylinder, or m, were /j, inntpaii of J, w<- aiionld 
have, on the limitations of formula (i.), 63,000 and 114,000 IIm. 
mean pressure, according as tho uxpoiuioa ia tlkasat 1} Of aao> 
Mspooding 10 ilitS and 416 hri><«>-|'vnwer. 

Il would appear from th' ^e calculations, as observed before, that 
aipply-cy linden larger than | would work more adranagamuly. 

19. The air cannot be expanded by the temperaturaa alalid to ba 
aMylnnid is ibe « KriaiooBV eyUndna, mm tfaon 1| ; aid it ia prak 
aldt ftat Botoal doaidiv h tepnoileaMek ao it nqolfoo « I 
af Wtt" ; tto nd toit or im ia Hm dML 

Widi Ala eapaiuloo, tbey caawt wwk oicr IM 1 
nar. If daaUid. orer 350. By oafay a aii|flj«jlladar af H i 

> tlM dieae figurtm tnight to IncfOiiiHi lo OS and 418 iiona* 



SO. Ilieae figmos ate the theoretical maximii of aggregate horse- 
power, assuming 10 revolotioas j^r minute as a .--taiidKnl nf ci'mpnr- 
ieon. But the actual numbur uf rtivolutions witt drpend oo the rate 
nl wtiicli llic air iiuiy be heated by the apparatus. FroOl IhaaO BMU^ 
iinum s(>grcgaiea ihera are many deductions to be made. 

1*1. Hie air liaa been assumed of equal toaaiaa io aoppljr-oylllldM', 

* TV rvt-olTN wtivtUbW, «« ouuot five ibr atnij ptint t4tf/ttL TW ^Mljiytria 
wu ^btabed In tiM " Satm," m j»f 39, — » •ppniiiMtiaa !• Oh priatat tMiH 
mm wmtMf «a At wiwhI tiiij lnf.-{£d. Aff. Mttk. Jfv-] 




itotaaiuneaa octtny to tto raaannir awl in tto wnrking cylin- 
4ari Intitia otidaat aano fane ia nvdiad to paae tto air ttooagh 

dw lOgaoaiattiffa. 

3d. Tbe fluctuation of teniiion in tlie marvoir, arising from the 
(act that the supply is not perfectly simullaneons with the Anh. In 

i.Ti;;irr« \\>\* wiiiilii be serions and can be estunnl'-fl.* b\U when 
dpuiilf rnifinps aie uMsd, bsvlnp a common rfr^noir. iljiit fluciuauoo 
1* miu-li ri duood, becanse <in<> nr iti.> oiher <if the iMipply cyllDders i* 
always acting, though il is still sensible, panicuiarl; wbeo a caUoffia 
nsed. 
Sd. Leakage. 

4lh, Friction and working c.f mIvcs. 

Hie 1st and ^ \ieai* aiiinat be e»i>maied, though their eflect would 
be sensibly feluf 

81. Tbe ^ item can bo ««wly calcalaiad to caae of a ainigia engtoo, 
bat its effect is camparativcly small, and dH caJwalatfau onai|ifaaled to 

B3. The amount to be allowed flir IHaUoo, WOlfcim of ntvoi^ dto,, 
can enlj to knoam ly axiwrieiicei 

lb. Erieaiao attiei, I baUovai, dM ] Ih. pKaaaio oo liia waililaf 
liilaB ia aoSaiaiii to oaanoaio flfeliaii. TWa to varjr antH, 
to what to naoidljr aOowod Ibr aiaoiMii^toaa^ wImd tto 4 < 
pistons vrbiek codi aogtoo caniaai aia eoaaidond} bat if I 
correct, it wovid tito odT Ikm IS to M par aaat Itaai tto I 
of the engioea, aoeordinc ao tiMtyawgrto aaiinalad at SW «* SOO 
borse-pnwer. 

S3. The I.^l and 3<1 item.s will hIho caii^e a neiniWe ili ductioii, siid 
in addition tcj this, there is another that operates wriously against the 
workmi: power of thi? enpiiie, viz., Iho (le^"flri|iiti<'iit of Iteal in the 
rtwervw by die co<iipre<4Eion of the air, as it comca fiom the supply- 
cylinder. Air at tiO", c(>(jipri."i<.M:ti in ft leimlon of i6 lbs., would bare 
its teroperafur<> raised tn \2iv'' or 130-. Having thia temperature as 
it enters tiie n ;;cn<'r!itor^, it rwfi\-i>s f.o much lesa expao»i<iii by the 
beating appamiu?, or rcquin's so mncb itiglMr Umyoiatine to give the 
Intended cxpaminn. Thii* con-stiiinea an " 
cannot be actually doubled, in practice. 

A alight reduction in the ratio of expansion, has a powerful effect to 
reducing the workii^ powar of Ito aogtoaai dnco tfw tomoia givi^ 
under the same ciremBotaiMaa, lot wilh aa oipiiiaiiiii of tat XfSt, litt 
instead of 360 borse-powar. 

With so many oneatiato or undelcrmincd eleoMBta opofaitia(, It ia 
ootpoioiUoto weigmoaiiMipieelnambat it to paat^aafb toaay 
ttol Ito actoal wotUng powor of oidt aiglM of dw * Bricaaon" cau- 
Mto>eaedS50!»aDd Boaeiikc^iaaa low as 160 borso>powiai:,t 

When tto anonaoaa diataaaioMof ttoae engines an oomidMad, 
and their very limited powar, acaioaly that af a aiogto MMoeb steam- 
engine, very sanguine bopaa auiHt to OIHHiIiuH ttot Ito principlo 

* In CM «rs*infl>«ifiu, ilu Ian sftHHiaa my WcMianM ii tM««i: Im r nfm 

«Mi ^h^ mtio of tW cstiic mitvnu of th« nvrve^. ihrwv ^ ih- wprkinK r-vPnii'^, eM* 
■(IvradM Um wtHo^ votoMe Ui* Isnfth »f fUt^r, iiriirv . t t<-:i».oii i>i ii.r -u i i ja i » u ig 
atc«aaHaaiMM«rtlHilnlu: (" tiM <lll1rt»<1 t i sii w i , <*Mt4 Vt Mn dnA apM Iks 

inriitiaiisiieiaHlj ijlialw>i|lM law*; I— |L•l■to••fsMlsa•r«Nto»•f- 
l"— ts 

hxr mi ■! lb* nwnaal tu utios oooummm. umI tbe fVutioaal t«]iim of coadmcd 

■ I 

•ii dnwa Itam lb* Mwmit <■; dw arottlKf c^iladit. TW wnalaaa > ud t" nmair, 
•I (Iw esanasessiBasa asd it tkit pnM af Mafeak «tU b€ in ibt fnlleoiTK prvpniliBt 
^— IJ 

Ilf : : p : r — .1 ; ndinnit ihn to >a (^iiuioo, tlw rilM »t (" iifllb* 1 



• I" 



n r 4 \ n r f n r 



To ^i^'y itii*. I'Ot f — '/j J, —V. r—i: figum wliirK rijTrr»|wjn'i lo :.S* 'Ju 

(930 bone-pewtrl miaiiti of Uw '■ Enaaoii" oaiSM 17), with » mmwtu 4 Uawa 
ib<<a|Mdi7aribt«F<irklB(a|0a*>1 asd riaMaasfNl lalMHt ibnflaf ■ 

miatni ^<>> ot orurkli^ fmmt af I'lBS lis. 

f Tt>i' r-^'inr \-< or tlx' f^VsTi^ " fflinlr. ft uirorn dlB^DM ftTSlb*. ^WMn 

'.t< wpji-un of [ht: .li-aiii 1 I 't^ t \l'.ri>li?» inil \n f.lt* t»(ill.Tll. 



tTbe riin>i><<. iMw^'tr. hifUt tfm* Ihw Ibxr, if tofw n|>;tr.«}aataB 
snd, bol Ibr i.<aci>i kb> iiy «r dolaf Ibia, I sot oooblo u> jad(o oT, oo il dpp««40afSa ibo 
poow «C llm liMtiii( opponlao io oifOo4 Ibr manmi i|saMMf ol Mr. 
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No,L 

To wliiBkto * tMe of entie yarda, 
llMribi«raJh«l 



to mean oattiogs, 
B 




L*t tba diMMB A B C D nny e nt s cioM-aMtioii in exearalion 
or MthMkniiBt On hmimnlal linos being at the distance of on*- 
teiilh <tf * foot mrt, and the vertical Unea on each aide of the road- 
wny, or widlh of gnde D C, b«inf; nt a distance apart e<)aal to on^ 

taotb of a foot, nmlliplivd by the mtio of the «!dr-«lop« to mii^. 

Li the diai^ni, R K may reprvM in the nreu due to tbe width of 
grade, mullipliol by one-t«nU« of a font ; or ii inoy rppr«icnt a r«t«a. 

giil:>r (iriiui, h.-iviiig tlie abovf ;irp;i tor :i -And hiiving for its alti- 

tiwitt Uiu IvngUi of a etalion, or ibe disUuice between two const-cutive 



eross eieiiona; i maj i«|ireaMit a titamriw aM% katiiig one-tenth of 
•foot altitndok and a liaaa equal to oaa4«Btli of* foot, mulUplied by 
Ihe mtio of alHo alone to onity ; or it may repreaent a tnangnlar 



onity; or it may repreaent a tnangnlar 
pima, Imviiig an ahllVuie equal to tiie dUlanee betwoea two eooaeei^ 
tlve eroiMectiaaa, and having for a bate the area joit deeerilted. 

In the following inveetigauon, those lettera will be taken as rnr^ 
•enttng eolidm expresiwd in cnbie yards; the length of station erlll ba 
taken at lOO tVf>t : and a will be token to repreaent the ratio of Um 
rfde-alope to unity, or the baw corresponding to a unit of altitude. 
By kinpecting the diui^am, it ijt evident that 

The fimt ,'. foot of catting gives R + Ot 
The first X * ■ ^pvc^ -f 8'- 

The first X " • gives 3R 4- ISL 

The first A • givce 4R4-Mt 

The first " • gives 5R-j-S0(. 

Arr iii;'! the qiisiHilipH thus obtained In the following m.inner: 
R + 2!, 2 R-|-8(, 3 K4- 18(, 4 R + Sat, 5 R + 40(, 6 R + 72<, dtc. 

Bv talcing the fintt from the swond, the second from the third, the 
thira from the fourth, 6u., we hnve the first order of differeneMk M 
AUowa: 

K+H, R+lOX, R + I4I. R+18A R-\-iii,&.e. 
TTios we see that the solidities corresponding to consecutive cuu 
tinge do not incrc««o in arithmoticai proportion. In orJi r to (ii-H ovrr 
the eisct law of forinstion, let us talic the tirst renwindi r from tiui 
the »ecoi>d from the third, tiu: third from the fourth, die; we 
the second order of diflerenees, as follows ; 

«, 4(, 4(, 4<, 4(, dec 
Henee it appears that the cabic yards corresponding to consrentive 
(Ottings increase br the addition of an inereasing arithmetical serixK, 
wImwb common diilorcnco is equal to 4t. Therefon- it ia only ni-ccx- 
aary, in calculatinj; a tabic of cubic yards, to calculati' din-ctly the 
cubii: yards lor niiy two cutliinji ilill'crin^; friim i.'U'h other by onc- 
tcnth of ,1 foot, BJid to talie the dilfcrcnce lii !lio tinMi!>er of culjic 
yards thus computed. Then add to the diffi-ri-tui- ohtjiinnl ai, 
and this aiim added to the greater quantity of cubic yunls, computed 
direetly, will give the —■big Vt mUa ywdo Mmftfimttng to tko 
next greater catting. 

To illustrate the process further, let 1^ e. 4 ftft, NfinMllt IIm 
cubic yards due to given cuttings, raryill|( III dapUl BM I—ih of m 
foot. Thea,aaabovadeiBonatntod: 

By resumine the atianiiilM MpmeBtod fc tto 4k§nm, mi at- 
nnging them in the foHowiDg manner, the boat mlM or mtUag 
tbeooBpulaliouwfllatoi ^ 



wm 




CMsTMa 






R - 


■ at. 


R - 


- 6a 


aR - 


- 8t 


K - 


- 10/, 


3R- 


- 18(. 


K - 


- 14/, 


4R- 


■ 3-2t. 


R- 


- 18t 


5R- 


■ 40/. 


R- 


-aat 


6R- 


- 7af. 


R- 




7R- 


- m. 


R- 


■ aoL 


SR. 


• mt. 


R- 




9R- 


-ISSt 


R- 


■38(. 


10R-( 


-aow. 



Thu.s the manner of forming the tabic is evident. The variables 
inereaw'. t>v 4/ ; and the variable opposite any cutting, added to the 
cubic yards opiioi>it/> the next Ick.i cut'.iiifr, [,'ives the cubic yards op- 
posile to the next greater cuai:iL,'. 

Tkie next step in the investigation is to find the numorical value of 
It and & in anbtB yards. 
Tha aUttnda of i ia ,V 



10 10 



s 



s 



Cobk yarda in piiam f — ^^^^'^^^,^ 
Whan B si| to 1, then 



Sal to 1, than 



64 

64 

S 

'64 = 



« 8= j to I, then 



M' 



11 anl4( 


_4S _ 


6 


64, 


64 


64. 






4 


64, 


64 


64. 


i. and 4/ 


-♦S_ 


9 


64. 


64 


64. 




M 


1 




C4. 



anhie yaida h 




of f an dway faHfta^ 



tha widlh 



64 

la 

a7 ' 64 



Afcotartlln| = aR + 8<=13- + - =13 



= 6 



30 



64 

46 



64 



» ' 64 

»rr;ini^c the quantitieathiaaOBIpnted, as shon-n in the above 

, Jinti thu cubic vanN may be got out by simple addition to any 
extent, and with perfect m t unu-y : 

C«Uia(. 



n 
ri 

t'» 



Varialil*. 


CiiMc YuvU 


; Cattla^ 


yiriabW 


1 +« 

i 


ao» 


■ 

1 » 

10 


71 
7j 




'11 


49}1 


14 

1<« 


1 


• 1 



6«}} 
641} 

7a}} 

80A 
6B 
96A 



This table is for a slope of 1^ to I. and a widlh of roadway equal 
to 18 feet But ttvm tha illuxtnitioni! ahosc given, it is evident that 
tahlea for angr otitar alopa and widUi of grade may b« eompattd with 

liaa nilliat tha hWMbm my ha ooMMnatd at any 
iteavw^ aad ha oantianad hf tho aanak 
htBhaiaqnMlaeaBMHaeothoabovalabloatao feet 

calanlato direcUy the eohia 

>S6«};oabic yMda. 
S5B4|} 



CBttlBff, and to astond 
yarda n» SO foot and Ibr 90,V f<M( 




ParMIM 
FarSOA 



waham^ 
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kjptlwMriiih' 
sn- 

M'l 




TASLX tiowtif a* Jlatt at vAitk M> « PUamtit <n-t i* 1-7 imAm) 
itm m i t i milka hiMaf l-l>.i(A tif an inrA diamtUt (and tr t^m 



SO-4 
30-S 
SMh8 



After hBTinfr computed a tabk ofcnliie jttit, the noit aonvenieot 
■•liiod of arnuiiriag Uk) qoooUthsa for pfUliM, b lo tnle ft teUe, ud 
pbee the cntUng, in fc«t, in the k-fl vertical colamn, and tha uMng, 
Ui tcotbs, in the upper hori/oni^ cdIuiiui ; Uie cubic yard* a 
' I tlve feet, and onder the tentha, as follows : 





•0 


•J 


■a 


•3 


•4 


•5 


•6 


■n 


■8 


•fl 


0 


0 


7 


14 


31 


as 


36 


4a 


49 




05 


1 


73 


80 


88 


96 


104 


113 


133 


139 


138 


148 


* 


IS6 




















a 






















4 






















• 























HtB method of taking ont the eahic Tarda tram the tablea hy the 
priamoidal formah ia tediona, and aa the method of taking ont the 
quantity eorresponding to the arithmetical mean of the end catlings 
ia known lo bo CTroneous, It Is noccaaary to liave a correction eal- 

etllat«d and arranged in n I'niivfi.ii nt fi.nn nn the luinic puifc with 
the table of mean cuttinfTH. Tl.i' imm ■.ti^.'iiiion of a fiirmuln fnr ral- 
anhti^thoae cotrecliona, width of groove^ 



The foHowiag axtimela bom a letter received from Captain R H. 
Denham, dated A U. a HtnU, 29th of Noremher, 1863, IVble Bay, 
Oipa ar Good Hb|ie, |iw Ika MMilla «r I 
aotha4aMh«iidtaB|MialBnor dwiMtate SbhOi. 
Tha poaiuon, it will te aeaB,iafB aboM the panllai of die moath of iha 
river Plau, and aboal half way between the American eoatineat aad 

Trintan il'Acunha. We have mrorded siniilar MtparinUOla of CaataiD 
Nir Jaii'.i ' Ku^-,. .Sir F.dwarii Bclch>?r, and Capl. B IhllHlWtawl OlMn. 
Tl)i«, tiov%'evar, is tar bo/ood any of theirs. 
.Sir JumM lkMa,MH,t10 4'8^ lio y W. ; MfH, Wa t' a, Q" 

a^' B. Balekar, VM, O"** 10* or W.; 1190^ 4* V 8, •* 

Oaplafai Banett, 41'> 3' N., U" 3' W., 3700 attempted, broke for 
wast of mofa, by i^ocis of current 

Lieut Goaldsborough, U. & N., 8100, aS'^ 3' S., 39° 3' W.; p. 
433, Commander J. Adams, from a New York paper, but iinauthenii- 

catpJ by any other docnment we havp mvji, (lc<'p<'»t (ifitit; 5.Vj() Taili- 
MiTH. m lij V N., 44^ 8' W. 

I L SI. >i. Herald, an foliowh (770G fiilh-Mn*) . oblainod in lal. 3t> ' 
4it' S., 37'^ 6' \V., on hr r f xpirjhnj; voyage to thp South .Spa... tindpr 
the command of Capuin 11. M. Denhaia, i\ R. S., 30lh Uctobor, I6ii. 



Tha Mtoariitfla 

•Weiwdiaf tha kt aT M« 49' 8L, ani Iom WVTT^tn fha 

WMh of October, when the flneneaa of the mmbm yuniSati ne to 
eaapkiy the 16,000 fathoms of aoandinf ine wUeli CuaMaadore 
Met Icever, of the United States Navy, hadvery aeneronsly praaenled 
to inc. and n c hod the gratification oi obtaining the (I believe) lupre* 
cedciui d siiuiiJIiijr of I'lOfj fathonis, equal to 8J Englinh miles, tliD 
^ttJ< u.ii— III aliic.H I liiiM.' tJihiiliiU'd IIS inclo-jcd. 

" Such w s« the ajiparciit lucreano of the magnetic variulion as we 
pcoceeded eastwaid, on the parallel of 37° S., that ihe efrectinir a 
hadinff on Triatan d'Acmaha to teat the actual amount, free from any 
loealtflatinbaaaeaoflkBaUpbaivaavadtoMaaaaMMialaiav. AmIW 
fay Bwaeir, thaMfb|ia.af iko trtaqnil alata of the weather, on lhe>laT 
dfaigUing it (Uik Hwamber), I effected a landing on the island, witA 
the necossaiy llWlTnwarilii for settling the longitode, on well as the 
wiition of wa lawaaaa, and the ahwa data at nana coaSraied what 




TTQS bUrow m^M TT Ibi. (is aMiUn to Uw (ilsniBrO t»MijM ir*«hie4 mr-htlf man 
In Hl«i*UM,inatllslUnitJliasaMasiMMSpllM planmM wun <« rthibli u u 
ilwnuiin sfMiasnaii h Mhs wMt swMw wtuw n in, u im ruhmu brio* u» 
•. a M. DtsBAa, CafUte, K. M. 



hid biaii idfaalad afloat, vis., that aewHailaa haadevUad in anowtt 
afDOa 1813, being now in that vicinhy 30° 4' W., inst<>«d of 9° 61' W. 

" I look the oppattnnity of another calm day to aMenain the lem- 
peralore of tho sea at 900 and nt 1000 fathom^. At tiolh drptha it 
proved llie ^ume, of Kahnwihcit, whil:'! n<'ar iIm- Mirfaee it was 

68°. At the saitie timi> I Pin;ili>yed means fur traciiij; ilje depth to 
which the sun's royt prm trnieH, and found it to be GO ft-ct." 

As we conaiderod the forvguing slslemenl would have hern imperfect 
onlesB accompanied by partienlara of this hilerestlog procerdiiiff, coo- ' 
lained in Cafiiain DenlMm'a letter to the Hydrogiapbar, Sir naoeia 
Bean fort, it ia with nocb satisfaction that, with bia pa 
enabled lo add to it tlie fbllowiog extract : 

" I must not omit, even ui this, to allude to the Moennis offering to 
our expedition of 16,000 fathoms of soonding line by Comraodotw 
McKoever, of the United Hl»te« Navy, whn«c brosil pendant wn< flying 
on board the Congrtsi fripatn st Rio. He vrt-^ ti'>i < oni. nr u iil> pre. 
iH-ntin>; iiie with boolts, &c., but hsvinp ohncrvm! tfiat iii^ had w>iii«Uiing 
in our will/, wDl me, the dsy beloro lie Kailpd. liJ,in.io fathonn on one 
n't'l, and 5,UU0 fathoms on another, of most aiinurably adapted lino for 
experimenting in tiaap dai»aM eaahk WlilMMtt c anyn w t k n aa lo 
ships' atoirea,! towwiMwiid to htiaid the lOjOM Mwaw (beaaiifbnf 
laid Bp, or grafted into one length) the very first opportonity ; and we 
as osanrcdly did get to the bMlom at 7106 fathoms, as not sctiislly 
brlngiDg ap a sample can permit mo to uy, for I and Lieut. Hutchison, 
in separate boats, with our own hsniix, drew tho plummet op 60 fathoms 
several times, and after it had rfmnviHl it» ilfKi-etit uilh Ifie aamo 
velMily it had done durinji tin' l:i>l hiunirrxl fathonis, it ;;i;;iii ii on o»i-h 
occasion abruptly to iho oriui'inal mark to a fathom, sod would lut take 
a turn tnore offlhe reel. By its parting at 140 fathoms from the anr- 
face, we lost a six's ttiermoroeter, wnlch I liad bent on at 3000 
ftthooHb Whb tha ranalnder of the lin* I have obtained aomoMO'au 
whan oar own linaaeoald not have bean employed to that eatent; and 
on two occasions be t wean Tiiattn d*AeanlM and this (Cape of Good 
Hope), I obtained 900 lathaaM and lOOO (atltoma with thermomsion 
atiaahad, taring iheai aaek tiBU^ and ahoariag that 40* ia thr minhnnm 
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ibo surfacu UHupuratucB may be. i have »U1I MM tnihonut lo play 
upon, before reeling up tommni anln. wUch fruni tmt jnok I M 
douc to Uiu kmgth of 8 miM* Mbn Iliad the prr*eot," 

W« Imm no dmlM tbe worth; Comauxtars will be mucb gruliSed 
with tfait dtapowl of hi* line. We need scarcely assure him that such 
gtunnis marks of frieiully feeling cannot foil 10 be appreciated, and 
particularly 10, when it is considered that be whk givtnj; away the 
m"wn-« bv which }u- himic !f ini^fii \mv pifnH the cwwitof finding the 
^'ri-ntrm liryfh of \\w ,«-i.'kii yi'i atiaiut-ii. Hut noWe mind* are above 
Mich perxonaliUeN. lim buikdu wu re&i-hni. and that was sufficient. 

We ahall leave our readers to form th^ir own ronclii^ioina on the 
exjieriiDeol, aa to tbe up and down depth, a* a seainim wuuld say. But 
«• mnr that akfaoiiih dM Mpmoint traa nude in a Btranfeto 
put or the Sooth Atlaaue Ocean, we cannot •uppuM it poaiiUo thai 
the fthip would remain for the nine houra during which n la»ted in a 
vertical poaitiun immediately over the lead, altbnui^li n ahing is said 
by raptiiiu Denhara as to tbe direction in whif h th,' liii-? f^w» as the 
"liif) drillj, vvtiilb the operation is goinc funvard. nor wheihcr llic boata 
ami ship were acparated by tlm I'flVci ol nriy ciirrnnt. \Vc by no 
nieaiii impugn llic MatcmciH lltni l«>U:.in wa-i nm (n il -.vlm ii 8J Hiatuta 
miles were out, but should like to kewiw wit«iiit<r ot uui »oine deductitni 
should be made for drift, and what that should be, before «p HMI 
down depth can be aaserted. — IjomUm Naulieai Magazine. 



Owtlliw ot fto Bolenoe of ICaalMBlW* 

No. 1. — Foficg. 

Del! I . I ; ' t - 1 1 r i'. ' I'jM Aiiii i ji.t — * ini'. I" V t lit- Sl.Mi.liiril l f i-'tjr'.-,' IrMtii.'i 
tjmi^ouit aitti ouitUtiUcii yuroea^L'ujiuruk uiU ^mmUlc t'^orvon^^tatioe, 
DyoaniloK, suJ Mccbsnica. 

Pif^ I find Uie wwd fawe mi ia * triiity ot whfauitloHi and 
alien with iMIcmit ngniliealktnB. I wwh to know what la Intandad 

hf tbe word a* aned in meduudea! science ! 

Ttadb^. A force i* a ptemuro or tendency to produce motion. 
When by any cause an object is pressed either toward or from a 
given point, lliul pn-aHurt; i« a " force" acting on the object. 

y-*. Ilut ^up[lo■^t■ the object be so situatrii tJuit il wtl inovo in 
olM<:ieiicL' to It, the pressure tending to move it Mill entitled to 

the iif fiin'i' ' 

v. It ia. Force has been correctly defined as aomelhidg changing 
or tvndinf to <ihanga thm atitn of a My trilh fii|pi4 to anflui or 
reek 

P, What points are of chief importaoM in aoaaUwf^g tho^ilple 
alelBaat force, as at present defined ? 

T. Two ; direction and amount. The direction may be de&ignaled 
in any aoitablc maiincr : the amount may he expraeaed by ^gttiea 
willtli ahow it* amount cm comiwrcd with a otcfarftt alaudaid. TIm 
atamiaid an|*arMlly adopted la gvae ity. 

R Ilwlbfeeof fnfiliyli*tiai]r«oiiinM(Hmb I undctitand yoa 
toMia,tlMtwai|^t«rgia«ityiaafoiWiaad la laad aaaalandaii 
ibr eaaiwrinK ilw anwaBls of ftwea— am I conoett 

T. Yea. Tth lead weight in my hand is Mid to weigh one pound. 
This eiprcssion OMans that thie natnral attraction of the earth acta 
on it with a certain amount of force which wc have nirn'ra t<> c.ill n 
pound. This amount is used as the unit for ineaaiiTHti)^ tho gravity 
of utiu-: UkiIk.-*. Pounds, ounces, li^nti, ,^'c , h.ivinfr Wi'imii- iirliri:lol^- 
eainbii»liu(i, Il is coiivetiitMit >» (Miiupare all forces by tbe same sland- 
:inl with regard to anmunt, wl^etlier UMtrdiiMtioBlionpwaididowit- 
wanl, or tn any other diiecUoa. 

P. Very ^ood. I find by this spring-bnlatiL-e that thj^ wi;ii,'lit of 
itiis Ikammer is 3 pounds. The diredion of tiae force of gravity 
acting on this hammer might, therefore, be represented by an arrow 
«r other index pointing towaids the ccntn of Ike earth; and tha 
MMBn^ fay tlie figure 2 indkating that it ia tn4eo as fnat aa thai 
wfaiab We ham agreed to call ono pound. 

T. Correct. Tbo most common inatrament* for eompariag 
weight* are Msales, ateel-yarda, fte.; hat the aptiog-balaoee ha* the 
ndvaalafs of ifplying oqnaBy wall to other Ihnoa. 

P. Haiaiaaoaniatraleliliif iitteaallwnmD. Now, I drtidi tlia 



rnd from the fa-ii nini,' ■.ii\<\ m-Ttit'' il to tht hook, ko ilui tin- -itrain 
on the cord ten-i^ '.n i xici.J iIm' >|ir;iTj». In fiu-', ihc >[irri;,'-b,'il;info 
is li(r.\ ;i p.irt nf liiij cnni. Iirhi tj4'ur-% iin fiju;ii s'.niilj. .Nt>\v I 1l;i\c 

drawn the cord to the same p<»iiition and Uw situv ^ir.iin .>» htforc, 
and tlin hidex indicates it8 lbs.; so 1 conclude tJut th<' t< ii^iini <>r tht< 
cord, or, in other words, the forco with whidl the c«rd pulls on the 
fa«tening, ia equal to iH lfa& 
T. Very good. Go on. 

P. I noticed, when we were Icin^ l<nvtr| up llie river in the skifl", 
that yon ^ the tow>rope front the bow and introdauad lha 

beJanee to the eamo way — was that for the purpose of s a oar tai niBfe 
by aiperinMnl, tlM ftm wiOi which Iho boat waa being poUod ^ 
fbofopo! 

T. Ik waa. Then are many caaaa in wUeh a apfingJialanaa will 
aerve to aaeaitaiB approxinately the aAonat of a feNe» eareM i»> 
gard being had to all the condilioos in the ease. 

P. Some writers make a distinction between a pulling and a 

pusliiii;^ foR'i". l-jiIUml; viu'h \*y I-iliii Irrtii'^ ; tiiii iiiipnri.iiil ' 

7'. It liot lit aiiy vital impurlAriLC. In ;ilmu.>.( cvtr) i-.i^f il is 
snfiii'icnt to indicate the dirtvlion iiud uni'.-unt of a force withoni 
refcre!i«;o to t!ie <|ne«1irii). «ln-tln r tho vmusi <'f the foa-e i» on one 
Hide or thi- o:li,-r of th,' olijci t t<j atT.-i^l.'d. In moving earn short 
diataneoB on a mxirond tracii, it is somvUmcs nccemary lo employ tlie 
wuscuhir slrengtli of men. If a man exerts a constant force uf 
100 lbs. tending to move the ear along the Inch, il ia quite imnka- 
terial wItoUior he sUnds befm il and enila a pnlliBf, or behind il 
and exerta a pushing force. 

P. Some authors make a distinction between inslaatanaotu ftanee 
and ihoM whiah are eonlioned— ia thia important t 

T. Yes; h ia an impeitant etrcr! Tho dociitoa of Ihrwa pr«> 
ducing an effect by acting for an inftnitaly abOft tilw and thnmb an 
inhnitely short space, is a fallacy. 

P. I think I liave »cen a disiinetioB Bade batwaen luilbni and 
variable forces — ia thia important ? 

T. It is in a high degree. Tlic iniluri's of these dlsliDciiont a.te 
indicated by the terms themiieU) < .So lung ;ls a force conti:uu-H to Lie 
of the same amount, i; is \iriiform or run»t.'iii1 Ton't' ; but when it 
increases or diminishes or botii, i i-.hiT rfi,'iilarly or irn-ijuljirly. it 
becomea a variable force. 

P. Tile force of gravity is a uniform force, ia it not? 1 am 
aware tlwt the attraction of (he earth decreases as we rise above its 
surface ; but within reasonable heights I imagine it to he vf ry needy 
uniform. 

7. It ia. Gravity acta with eqaai forco on this leaden bullet under 
whatavar ciicumsuaaaa it nay bo placed. If imwened in water it 
will not bel aa baavy, or egvov aa henry when tcaled by the bik 
aoeek aa bofira, bm il ia reaUy attaaclad If Iba aaiU wHh ^ aama 
fMea, Wan tt iBBMiad to BcrBByi It wonid ba entirely snpporled 
and wobM float on ttat heavier nwtid, Imt tbe foiee of gravity wovld 
not be diminiidied in the least. Tho nature of baoyaaey and the 
phenomena of floating will be explained on some fature oeeasion. 
It' ih>' liiilltit \\>'rv in rnpli motion thn^ugh the air, as when dis- 
I'ti.irfjod tVoui 11 f.niii, it would xtiU Ixj iirted on by gravity with tlic 
Kir.ic Ion r a.-< i\'>K. If I lio!d it ;it .Tn r'lfV.atioo, and relea^o it from 
lU) hand, gr.ivity initanlly M't^, it in motion towards the o.Tr'li ; l>ut 
it dco^ not Htoji vvilJi lliu^< M. llii:j; il in motion : it i onlinui-', to urge 
if, t,'iviii<r il Hiill orfati-r uioi yrualer «pc«ti. until it ht.-:kp« tlie tnrth. 
(invity also acts in tde sjitof manner, but wi'.li a revorx; irllWt, wheij 
tho ballet is tJirown perpendicularly upwards by Uie iaati : ^'^nuly 
continues to act upon it, diminiabing its velocity, until it i" < <'[ti. 
pletoly stopped, still continuing to prcM it downward, tbe bullet 
then descends with a constantly-tncreaaing velocity towards the 
earth. No velocity ean be given il in any direction whicli will r^ 
liava It from the ibita of gnrity . Brcn if the musket were poioied 
towaida the earth and diaeharged, gnrity would atiil act npon tbe 
uaaa of lead in ito rapid deaeaol, and andHTor to inoreaae ite rfaad, 
GniTlljr artawith tbe aau amoont cf fliiee wbelbir a bodr ia ait 
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fMt or in motion. Then m &w, it' any, otiw I 
uniform, iin<i nome ev«a fitly wUla the tijuA atMd OS ft W i 

«« not to brt niovi-(l. 

I L:\rii.iit i i<> an-Ai] ii iv '. x implos of v.'iriablo foiv*» artiiig on 
.1 fm.lv rful. I <s\!U pUiil.v I'l" II I |i1«>i» of vuriuW« foreca acllnjt on 
ti.j.li.'S uhk'h yield to the furco. Mii^jni'lic ;,1 rr.ii 1 l.iiicy, iii one 
•if itifsr, Whril llic iwi^iM't liruw^^ :i jiii--:.' nf ;run Inwards itwlf, i 
(iri.l tiiiit thp force incn'asi * m tho ii uii nuiiroiu hi s ihe fturfuce of the 
iii it'tiij;, :infl whfti »in!'.<- in tuiiUcl, it IxrcoiDCM of greatest amount, 
[n ifr^iwini; u i-i ni]i;itiiup. on a sled by the force of my own inunctiUir 
i:r> 1 uui gemmily able to uxcrt a conuderable force in »tart- 
iii^^ iiui iu) the ited gathera way, tlie force which I am ubiu to exert 
dimini&hea, until at a conaidcrable velocity I am barely able to keep 
the lines stretched, I HUp|>0M' I might exert a force of twenty lbs. 
on tlie Bnca in starting, which would gradually diiainUl 10 One ilk. 
Or tran Icm. Therefore I ain perfoelly eoiivinced of tlw 
of wdafale Jtmco, but 1 do not think of any whi^ mo to 
wlwii ■ofloB b pradoMd. Vatt IbiMi, I lUxk, wt •omCaot oiiUl 
motlMl It proditeed, and then Inttantfy WiOBW wiaUi. Tlio ftico 
«r tfao aagnet acting fiuntly on dM irOB «t « AlUnee, or fVWtMHf 
when elooe tt htod, it aniforn so hmf Mtlwioltlhro poaiiiona 
eteh are owlntained. The jtwt of tint vltti fimtd together by Uio 
Mcrew, maintain the same prenaura, I pntomttto long an they arc 
li«l<) there ; and the force by which that wedge holds asunder the 
particles wlii> ti it Jms '*<'jiiiriiU'>t. t si:|i(ii,-'-i' :r> In- tin- satin- y.-r\ tlifit 
it WiMi IsRl vr'.ir UJii-ti 11 tlrsl (IriM-u. Tlir t'-irci' cxLitnJ Sy llif 
w«-(i^'f would rajiidiy tiidiini-h l'> ndlliin;;, slimiiil lln; ■Mili»l.-ir,ri' yieM; 
bul until il, docs so, 1 thinli ilji force is uniform or nearly so. Can 
yoQ auggeat any good twmifltt of witlilo Ibieai) tmpt wbtfl Jiu>> 
tion U produced '. 

T. Strictly speaking, no force !» uniform. Even weight, the most 
uniform within oar command, diflcrs, as you correctly iiitinmtcd, fur 
«y»ch vanuuon of mllitude, and »l«o for each variation of latitude, and 
for each hoar of the day. The language used in those inquiries is 
not to be understood as adapted to siU'h extreme niceties, Ihongh 
oceoncy I* tlw»y« datinbltt tod will be attempted at a more ad* 
niiwed atage. M t itady «iaiii|ii» of tnch t variable force m yon 
rtqnlM,! would teltet that hoop of tab, whidi baa boen bent tot ter- 

enldtjt, TbedtriiofowvilhwIikliUtMidttoneakiltoKiM 
atn%hl ftNtt la Itat Ums at aod tiriJl be flill kw to4Hiraw. 
So jron MetbattltatkltrttfaihitcaaetTOiaUofbioti. Jnataefott 

the way is a still stronger exarapio of mrteble force. That rcfrse- 
tury young tree has a rope Mrelcliiiig from ita top to n utout po»t 
tixed in the ground at a little distanco. Wi;li i:w-ry '^r^i^t of wind the 
force aetiua on the rope chan^a its amount, viiryiiif; perhaps from 
7.1 til 6ij0 Ihm. tvt'ry f^-'W tit't'ori'N ; yi_-t Ihi* rii(ii' d'iv* not itI'i\,_' to iiriy 
a(ij>ri-oi.iliU- >-,vt.M'.t, uml tli<; t.>Ku cannot bu said to proiiuc.i iiiiitiuri. 
M u^tiilnr furL'i' !■* ;il«o Tariable ot will, :iini vl"li-:i iiiileiiviiik'nl uf ihe 
will wiiiTi hiiii^ t<iiiliniied, wliether the ulni-i'l mnMi ni; yii-hlri or nut. 
Machi'i'TV i-^ (iill < ( puiiitH in which the ntjition.iry [i.-ut^ art' huI>- 
jccted Iu euiiiklaiitJy-varyii)^' In ri i h without motion iwiiig produced 
lliereby ; but this cannot hi} I'alty and clearly comprehended until 
•oiao cMber elements of calculation have been pre«entcd. Machinev 
and other tlructaros present continual examples of poundi 
nirrntrlh Or ^tnii of fanx, ao to »p«ak, existing in diflerent part*, 
ri'.itiy, wli.'ii rjiUed forth, to exorl forces in almost infinite variety. 
Tfa« Imco of the anvil it timya ready to develop an almost unlimited 
I aftllutl the hamiuer, whieh will b<! Qoiform, vamble, or other- 
~ to obmiiUtaBete. Terrostrial mechanism is full of 
t vUdi eOMlllaleo the great point of diflereoce botwoen it 
lanfatt or tetieaeay. Li the latter, ell bodiee on 
lhw» »im1 udtr very dUbrent ^nmalano* 
p«itly eonlfaied end obliged to eooforiH to 
cur voo* But, eliaiielly, dke^ adde, the " poinAt «r Ibn^' tUnded to 
neither produce nor deitnjr oiotioBi tlthiNgli tbejr eHm very ntel» 
riiUly <-ti;iii),'L- its diroeliOD. 

I'. Il ncL'tns ti> 1m> a matter of cun-iiderable importance to distin- 
2^iii«h ciUMs where motion in or Ih not produced or generated by a 

Vot.. tn^ir 



Ibtee. Tbe atndy of pressures, where every thing remain* slationery* 

seems cuiu{Kirtitivcly easy ; but where there is a perpetual yielding, 
the subject becomes much more confuited and complicated. In otiicr 
words, tt force »vhich assiMs in producing ni ptio;! M i nis ixiht 
und«-r v«rj' different i'itcuuutaniKiii frutu one which doe* not. Ja 
thi n' w'A sijinu ehoK term or Imbib espneaing the condlllone in 
thfcni- r.--,ji.M r.it 

T, Vi n. I'lie coniiideralion of the i'^x -. wherf luutjun not jiri'- 
dat.'d is iijiiied " Statics," and a force existing undor sulIi l imjai- 
stiirik' s ia sometimes called static force, static presaan-, This 
does not necessarily imply that the forc« is of a diflirt^^n'. kind or 
from a different cause, but the term i« aimply a condeOM-d manner of 
exjtressing the fact that tlie pressure or force is of no efrecl in pH^ 
during motion. Statica ha.1 been subdivided — Oo»-5<o^icat qq^ftag 
to toUdti l^in-tlatk$t to Uquids; and Aero-«ta(iei, to tir or giaie> 
FtwiiiiMfkete elloB ueed In piece of the latter term, end It epplled In 
o g eet ffl wey to all taaea imoWig tho propef^e of gto 
im^f. Tite tome geneielljr appllMl to the etadj of ci 
motian ie prodneod— a dtudy ^leh pon jietlly ooMidcr ao 
Mom eompllGtted— arc Dynamics, Skdmitiet, and flyAwiifet. Tbe 
letter eppIlM to the motion of liqaiile} ** MechanirV to thoeo of 
eolMa, paitfeahrly tvhcn partly eenflned and partly free, as is gen- 
eraUjr tite eaao; md " Dynamics'^ ia often applied in a general man. 
ner to all eases where motion is produced, retarded, or modified by 
forces. 

P. Arc these terms imimrUiiit iH>, 'ivill yiT.i give one or two 
fumiliar i-\uiuf>li'i ' 

The lerniB nrc imporiuiit, ihowffh not an niiseb so as our prinei- 
pal tenn, force. Forci- i.s firi ssuro, or tLiidem y to motion ; atatiea is a 
branch of science, and treats of l^trces wliictt are balanced or con- 
fincd -, dyiuiDiics nnd mechanic* are branches treating of thoao which 
do actually produce or destroy motion. That »et-»crew yonder ex. 
erls a static force : it does not push away the metal which it presaea 
ao tightly against. Tbe pressure of the water in tbe mill-pond ia 
ntstic, or rntJier hydro-sulic, against the rfdee of the flume, bot be* 
comce dynamis or hydnnlii^ when it pteetea eceinat the lloete of 
the wBlot«beel aad Mne It. The ptaaNio of alian agdnat 11m 
tadda of tin baflor k alatfei it pradaaaa w> eAet: lie pr««enre 
agaioittheaidaaMideBdoftlieeyliBdarlaalioehdic; enditepreo' 
ann on the piaton eves la ahitfcbnttl it beeaMai poeraiflil enmtgh 
to overcome tiia realtltdeee and prodaco notioB. 

P. We have now tooched on alt the pointa of importance, I sup. 
poHO, which are necesaary to a tolerable understanding of simple 
force. Is tlicrr ivny (liint; iiinri: to he said licfuri- entering on the 
combinations of force wiih space, time, &c., in producing or aflactiog 



B&glnee of tbo Oolden Oete. 
{Dueriptim ofth* PUU.) 

II M.iin shalt 
b Crank- pin. 
c c c c Cylinder. 

d Trannions on which tiie cylinder oseittales to accommodate itaoif 
to the motion of the crank. 

e Stuffiag-boc 00 the ejUnderJieid. TMe it aedo te long m 
practicable, to giffo aa ndi benring aa poadfaia Ar oedHiiing tha 
eyUadar. 

//WHwaiMgo aaiBBaell^ the tnnwHea with 



ice poppeUeehee it 
01 the fight or alNBiiida ia 



If 

I i i Yalfo-cheite. Hiaknrer 

eoHeeledbr 

JJJJAlM»^ Tbe - 
rubber vbItco, and it wwited by 

k Crank on the Intermediate shaft. 

I I U Condemer. "nierB tn two condtnsera «i|d two air-pumps, 



fa profUad wiih 
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Thev WB locatoH lwl«i-t-n tlit> i rlindi'rH and incUnwi tow:i 
Mbcr, "lie only U'inj,' n'firi">i nl''il. 

The piiwnRv /' /, tofjcllu-r with the hi<lp-pipii. Mi'.vf -< hi"~t-<. niMi 
sppurtPiiaiieeii, ari" tiwd to the rvlindcr, niid .j-Lin:>ti> w iih it, I^h- 
■taaiD being rcrt'ivwl through one tninniun un<i allna. d tu i -.l upf to 
ilM Mmdeniier through the oppoxite one. 

m ts M injix'tioiMock admitting tbe water upon a t.cattennir pbie 
in tbe condenaer. 

Om ludillg icatare of thfM enginoa m the applicatioa of bnluru'*! 
pttppotmlfW— (biM b«iD^ tbe finit oscJIIaltiiif riigiiK-.^ to which thoy 
IWM ever been appHad; and tba eondnwlora, Maaara. SUIIaiaa and 
AUaivdaaarva 

ovt ao daaidcd an inpiMiMMiiU 

ThtTdraamwigiM lvtlHtMao»IiitlMiMulBuner. The 
ncImIhAb p p nedfa aetloa pari^ ftmn the na«aaiaal tt the c;l- 
indar.andiMitlyrroaitlwaetaiilik. Lavaia an pamaiMntlf attached 

todtooMlnar HwtnuHdOB. Thia piece ia gnidad, i> i ip iM ii t id 
in the engraring, by nriisal nda'alUli« in baahca aHa a h a d to lha 
llzed fhuniag, and ia aomMclcd by a rod to th* alaitl«fJafir r.att 
the lerera for working by hand being ao Manotdi ttal th* a n gl n w r 
with one hand can work tbe engine op to tba oaaal ipaad. 

The eiit-off vtUve is placed outside the trannion, and ia a Iwlanco 
puppot-ralvc, worked by the ordinar}' cam molion, and ao arranged 
aa to act eithiT nn ciit'oti' or throttle, or botli, \Uv li.'Ven bd*gplaoad 
within reach of the cti!,'iii(-iT when ttnrliing ihf enpiie. 

Tho Gulden G»te ha.i tuur n luni tubular boilent — tw o fiprward 
and two aft of the engine*. Tln-y arc plaoed at tfir wdes of tho 
aJiip. lea%iiii,' room for the fire-room in the cetilre. Tlii- turmu'ei* are 
connequentiy ntliwart-ahips iniitead of ranging fore au<l aft an ut^ual. 

The performance of the G. G. has iK'en highly «ati-.fiu Inru She 
ia now running between I'anama and San Franciaco, and \h conaid- 
ered the fleetest ateamer in the l^iu.'itir. In addition to thii« ship, the 
lllinoia, plying between thia city and CUagres, the John L. Steveoa, 
new— (««e dinenaiona, lie., page 33}— tii« Anguata, alui new, plying 
between thia city and Sarannah, the Republic, aivd the Agnea, a 
«Wm1 CO n« true led for the Spiuiiab government in IB&U, are American 
eaaaplea of paddio- wheel ateanteta fitted with oaciUatiog eogiaea. 
Tht pwtevMrila4w«r agiBM«llbwlMi.iB pradM 
af Bq^fah anaflca, noat of oar aarte oeaan aiaanaUpi 
tMad. an oonridand by nuiny 

J ■»! the ordhiary 
, ot ila aeonomy, being BMMit hi ttm Ibr paddiaiWhad 
) a eonpaaiMaa Mt obbdnable ia any 
other Ami of a lolatory form, and art fbaad in praetlM to presmt 
few of the difficultiea which might b« reaaonably aniicipot«d. Tlie 
friction and consequent wear and lieating of the tnmnioni^ the oral 
wear ' f tht- ]>i.itun-rijd, atuffiiig-box, piaton, and OyHndeTi ImTO In BO 
i'aai> proved to be of any !<erinii» account. 

Ttif (ioldi n fiati- is of tho follows ini» principal dimenaiona: I.ength 
on deck, '.'(ii fm-l ; bMiu, 40 li i-t ; drpUi of hold, 'ij feet; tonnage, 
2030 tons ; <!'.anji'tiT vf cvliiider*, 85 iuehcs ; stroku, ;i I">'ft ; aM-rafju 
revolution*, IBJ ; avcr:i^'i^ prcasiirv in hoilcTs alioM- iitmosphere, 
ISlba. ; cut-off from coiuniL'tioemcnl, 3 W-vl , am iinl of fire .'•ur- 
licc, 13,052 (iqu.nre feet; tube surface, 839'; ; gratu »urf«i-e, 367; 
calorimeter of tuLe.s, GlJ feet; poddle-wheuU, duuneter 31 feet; 
leiftti of paddle, 12 foet; depth, 34 inciieai number of paddlaa in 



or PATBHTS, 



J. B. Honier and P. H. Boatiinwv, of Paria, FnutoiL At 
Pnril^inc Fatty Matter*. 
O h m. T Ua introdactiao and mlagUoff of a eonaat av 




N. A. Boynton, of Rwton, Mann., fur iinprxivcinMit Ih Bal-Alr Tur- 

' ..■--■ji. I 'i'-i nui I'liiiiii n liutJuw rinif radialvr plaiM.'<l over, iiud maJi^ to 
i i.iii:ij .n.:i ii> •> ith tl.L' clmoibi'I 'jf eOlubUAtioh I but I cliiiio tin- IljIIout h Ik-uI 
raduii.ir. i:i»dt wnl, « h-illuu fim, Wlow u IjoI.i.w luib ; it o.p 

bvUola i. tin-i a u-'i-l vulvt^-^rut iim ii* uiid llppIi^^.: t'l l:ir ^iiil], 

when ibe v«lv« i* olo*ed, it uliall cauj« tbe boat niid vuUtile iirodioeUuf cooi* 
iMatioo U> paaa tbroogb ««e or mora of the aina, and iuto aad throagfa llM 
liaOaw rim, out of tlie aaiJ rim, ihroafh tba ^er anu or armi. Into iIm bub 
aiMl orer tba valve, and alao, ao that when tba aaiJ valv* ia opeiMd, tbe beat 
■nd TolatUa pnidaeU of eonib<i>*ion may fmm directlv up tfarough tlie bat^ 
witboat tnl drcolatinit thru«i;h tli« hollow um% anu rim, a* •preifleJ. 

Ueo. Chawej of PruJcnt-c KianiJ, K. I., for imprgvcuit-nt in ('crilTi? Board 
aud Rndder tor vatcr \ i »»«U. 

Claim. — I aui avim lliul one rudder, wade tu alide witbio tbe other, and 
attached lu a c«ntrc-hoard, haa been ubcd, bo that cue fchall riae with lha 
other, bat in tliia caM ibero ia uo iudicatiou by which it can be koowm 
when tba aUdinc ruddtr b up or down, and whan ntod. * 

1 iUb ittlvfr'rf tba nar end of the movaUa o«Dtf»-bg«rd and the ntddar 
«t the alMinf aum-poat, ao l]iat tbe (aid CBUire-lwant, tleni-poat, and rnd- 
der, may 1» raised or I-t»,;n'..l i.,u-'-'tlier, pubslunliallv deMTjK'd, urij hy 
wbieh ineuis I uiilv tw- a ^ii.irk ruij.i'jr wl.L.ff posiliuu cuu al^^avs l-^ ka 
by tJic lieUrb', of tiui -lcru-pi>{.; to \*l. ,cb j. hiiuir. ua aUo tbai i f <-i ii'.rv- 
b^-ard. tilt' hli'liiur ^t,Tn-iH**; .tfrvin^ fc* ao jri iitat'''r rt ili. p^ -.111.111. \» 

.lohn Kiiwvnj ol Miirov, i'a.j for iioprovcan'i.t ;n l.an^ui^' Karia Uar.-^. 

VUim. — Tbe luaer duuble-jolnteU liiitce, in combijiation witu the appara- 
toa attadiad, and conntilutiiiK Uie upper liinga, aa daaertbad, for the purnow 
of balding tJM sale at any ImiljuiiKiU n!<itttrMi, for tbe purptMaaet iwtfi. 

Oeo. Feaooek, of Wait Troy, N, V., fur Improvetaent lu Cot«-Bara tor 
CbMby Plpaa. 

CUm ?ni« core-W havioir Irannvcno wtoga or proji-'HioDn. of a aeml- 

ciroiiUr or other i«1ib|>c, t>iTr,-ii.ji,'ii.linif to ibo AhaEie ot thir ririi-. I.- to be c«j*t, 
v,i i winiri* or pnjjeoium-' ;■<. rm.f.jn^ lb© Miid to M niniiju-iJ, ;.'r i\irminir the 
lower halt" Elie oore, and liol.Jij;^ or btndiuK ibc wio'l ii. ihr |..wer |»urt of 
tlie l>ar, and aUu«lui; tlie upper baJf uf the core tu be [i.uit' :iv ihL- nwvep^aa 
■el forth. 

AUo, the akanuor of anchoring the core-bar, aa doacribed, vii., by maana 
of the metal atrip* and bridge* fitting in reoaaM* in the apper »ar&c« of lha 
c n liar, luud bridireii reeling upon wooden aiiprarta, and iiaving anelior-roda 

lh?-Aril;Lr ''O 'lirir npprr »ur!jioe!i, - he lir^ai-l nii^Cal burninir out Uitj w.M.,irr, nap- 
j.irtf Al-ii-.ilo,r L'wrv hj L-L' •nilh Irawti, by wktv^b uisun-t tl'ic ■ .in* w 
jirevtn'Leti I'pjti. Lvii.it ruLnL'i ; r l-n->; : upwiiTd l>_\ the li4Uid iiivlal^, ^ it i.t 
pooreU iutu tl.i' t:i.)[Ll>.i, uo<I IJiu^ tri.ubltLi^' pt^H-'R to be caat of any dL-nkn-tJ 
leUftth. 

Also the innnni-r, HolHtuntial'.y aa deacribod, of connectiag or jointing lb» 
coro-banv, for fonnitiK coron for eJbow* or bianeb p>p<*, by nicana of wiwden 
wrxlgee, whieli are tliu nwaiv* of boldiog tbe bam lo)(c;licr while (lie c«r« ia 
beluil fomed, aaid wedgea being burnt out by the liijiiid uietal, when poared 
into the moiuo, and alUiwiog the cam to l>e withdrawn. 

CliiK. Peters, of Trenton, N. J., for improveoietil in Mouldi for uniting 
Sli'f. t" r^silTun. 

f .. "1.- l ij- u-(i of a MJi J ba« to inottldA, in which steel or wrought-iroo 
in to bi' vreldi d to cuAt-iron, wiib an aperture in the aama, ao that by maana 
thereof the »ud MocI or wrougbt-iroo can be aubjecUd to tba heal of lha 
furnace while to tbe mould. 

O. F. 8. ZiuaMnMn, of Cbarlealown, Va,, for impivraauat ia Wfamsw- 
eia. 

CMai, — ^The tavcatloB, nae, and application of tbe perforated rlbritiag- 
taUe, arranged to a utopitiif Ixittorii c^r pUtfonn, the parulld, naw-Iike »tripH 
or fttraw-pU2>hen4, coiiLb,h<-l k/Ii uu '>t,tj!la1ui4; mke and ntraw-beuterft or 
eur>e>l prongis Uie wlioa. o'lniMusI ami wurtiing with the eocillaliug binged- 
»taihiar>l and i'ii»pi ii titiK •■Iraps, nubiMaiitially ae net forth. 

I <lo not, bowuvir, clami the invention of a combiocd threttiing^ I ... 
lag, and winoowing uiaebin*, but emly audiMtta aa are act forth. 

il IL liallaai, er W HaM^ Ct^d r CBHiMd, or AMk^ II. 
aaaiirne** to E. B. Hallam, of Mow BaffMI, (X, Ibr fanptOVMneBt tn the C 
»trr. "iiou of Gm Meter*. 

.'.v.— Tku nit;th<xl of conilnellqg meters with one <'jlja<ii'r viorklng 
«.iaiii ut:< ihir, 1,0 that tj;c gas ninaaa altamatcly iuto tlie inner cylindWi 
ua.i >mi ol' III-- •pixr-' i>^fy<- it, mid thin oM «f Um bwar MlbMlai^ whUo U« 
Koppit cii^i^r' ibo i.p>kr uix.A.^ it, the gaa hetav nhaagaw ia id ooniBi or 

djieviioii by valvta, aa d««cri)>"il. 

II. Le UwmoBtUa, of Mew Orieaiw, I.a., for Snrgical Inetrumeota for the 
Ear, tK- 

( ViiiM.— Hm UMiatmcttoin of an inatrunwiit for eaamiaing the inMrier of 
tJiu car, uoae, «s«, or otbcr part of the buman ayideni, by the eMnblMlien oT 

the refleclom, the leiw, caa^ tubca, and Ium)>, iii> npceitted. 

Mi r.O o .Vlien iiiid 1). G. \Vctl», 01 Ni » ^ • .N. V., for iiapruvenieot in 
( ui il I T l'oi'|>ct-valve Engine*. 

(V<i4m.~ Kirvi, the eombination of [a«li<, with tlie two arme, whereby tli« 
valvn are liftwl and tripped, la deacnbed, 

Svcoud, tbe cuuttiiBataea of tba arm* proeided with relleia which, in th^ 
•etioa, aeaial in tranafltrTing the pawl* ft«m 00* am to the eti n Ti wllh tbe 
powla MMt looao toca, aa deaeeibad. 

Third, the making tlie reUers adJoalaUowHh MftnnealoeaAotbH', hy 
meaoi of Mipportintr them on indeyanda ' ' ^ " 

aaeh other and the n.-ia^, by uiuana €t • 1 
point of cttt-olf iiiuv 1m uiierod. 

Fourth, till' mode of operating the leoee txt, by mean* of pawl* and 
roller'*, j-i-bftaiitJiUIy iia dc*<:ribed. 
FiAb, the mode o'f worlcing th* valeea by band, by mean* of toea aoppglWd 
- (bo tocfc-abaft, ■nbatantially la deacribad. 



pImraN aoid oaa with ndamna af Aibr add* and illriBM,jnipiwHiy l» Mm an (bo tocfc-abaft, ■nbatantially la deacribad. 

praeaaa of belqg eoBraitad Mo aandlu, tapera, aad otMaa tat banJafi J^lirimsof lkatiiii,Maain forimprowaientinOarSaati. 

thtiaby w n d e ri ag aneh wlalaiaa of aaaiiirier aaaltlir, aad e aai lB g thwalo flhuo.— A *ea« iHdlng in an aio ftwaod to the ftwna-wock ot the eh^, 

bainiHlbatiinii|ar,diam,indM|tfN«^^ aadftMooed biany4MMpatMoa,aa*at«Mh,w)Miih7aohaikianiadn 
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lo follov the mMiuii th" -fut in rmh j. maaMrMtO] 
or nrarly a coiuuqc conncctimi anrl iiiein thcroiritli. 

D. (.'. Brown, of Lovoll, Mow., for improvement in liirnnu for Ixiomt. 

ClaU*, — Fimt, tb» tim coiutnictttl with a uprin^ none, ur il» iM{UiviileDt, 
•« w to yiM tM VKim. wImh Um MciUa* dn» Iti* atiteliaa into tbc rent, 
wrf 10 tilw op dM ttad«v MlB^ w tew 1( ti^ iiiim tba Mhchu >.n p air 

Hecund, the sppuntnt, or Ha MofaMinl, toikeita tbc ev^^ < iV ilu^ rud F, 
Moot^tiug of th« cum >), 

Thinl, tlie roTolvinft •prtiur-iume iuer, ar ttn eqalvaieiit. in <-ombiii*tii.in 
wllh the needle, or it» ciuivadent. thr l)v piir}xj!«i*p* stt forth. 

J. t\ i^ry, of KithruutiJ, Vn., I'l/f ituprawnit'iit lu Si^iku ?blacbin(^K. 

(Sum.— SiutaljUnK tli« heading kncr i>[<oD a morsUa f ulcmm, *o w to b« 
mable of aiyiutmeat to tin NquiiiJtt< liiKtauoo iarida w OBMd« af • ««(ti- 
••I liDedmwn, touching th* pltti« uf tb« fan of dMfi^pllWMM, Ibrcftet- 
Ing the headinf of %hv 'piks, wlhcr op «r down, or ptMrwiM in eat Hingl* 
■notion upon it* fulmim, aaMtftRib 

R. M. Lcxlifi, of l*bU»delphi«, Pa., for tmprorcneBl In Fteiag Book*. 

<74iuiL— First, the aprini;-«lal t>'p« whoci*', tiimle after tlie ukaniar and 
aperatinK for llie |>ur|Mj»eH deMnlxM. 

oauHia, the eomUoation and arranemKnt of Uie xprinir-'Ut tvpe-wlireU, 
Ihn lUmnhlt poat*. alidiof-anDii, uprin^C'thinit', iiikinKmllL'm, with tiicir 
Irtta, and lllt rod K, with ita ratchet and pawln, » lirreby 1 lUii ciuiUcd lo 
Bomlwr OB* lidt of four by a aiuKle monuMiit of tfaa trndlM, io 

d«iicrib«L 



Ctaim. — We do not claim tiln roller a(^nin^t the Wirj-', by w hii h liio po«i- 
tloa of the O'eixbt 1» n^'ulated ; iit'iliH r .1" w f rUiui tl.L rmcliet whwJ and 
wonn-pluluo, iuu\td bv a pawl or iliLk irv-.n W,. m llie*e have Lifore 



L- F. Sheppartl, of Athombin, 111., for impraviMBtlH ArtUlM IMh. 

Kxit'tiJiDg a aultnbh mMnlliB piala war tlm ■ wrticm i M pMtiga 
un.iV'id u v.li. ti< protect tkoi OUM aflbrfawHy tfilf* iitjwy IniB OM, 



N. y., fiT itoprovement In Saw-Hotilni; Ma- 



Dradrord aiui Kliahji Kit«K«raUl, of Naw Vork, K. 
n moiie ofgnpMMlng Qm* aatl oUMT SniMMMW. 
ivilur 10 th* iwllnrnimlin bhi tkn paoaHir maAiM d 



tdiMflb*d,tgr 



R. B. White. .,f Mcridnn, 
chine. 

Cbim. -Tlic rombinalioo of tlic »priug-hamnt«r, ailb tbe tootb-^'agv, 
Wlb operatins In the maiiiMr Hid ftr tlto parpooe dorrribod. 

Darid ami Herman Wolf, efLalluiNi, I'a., fur 8c«d tiaiitcn. 

iSaitn.—Hiv movable dearer, anuitfred in tbe maouer bihI fer th* puipOiN 
Ml forth. 

Hewkiali nradr'ird and lOiaha Kitw«raU, of Naw Vork, K. T,, 
provcmcni in 

Clawt. — (>iviu|r ' 
the OMutta deacnWd. 

Aleoi gitlng thi.' betrk moTcmcDt to th* Miid pan, in a Kna , 
Uaa th* fbnrard movrinent. In' roeana of a cra»k or cranka, wbOM Hdn of 
motion la bolow or above the plane of meltoa of IIm rear and of mid pan, or 
^ •qoivaloot mama, m d«eribed, and Ibr Ih* pnnOM apMHM. 

Abo, in eombinatioti irilb a piai, havlor th* motfona, or oltbor of the roo- 
tiotw. sulwtiinlially n-.ich »-■< oii'cititi). niil on which tti-^ "n, Ac, niijced in 
wul*T, i-* wupptied' at fjtuv (oiiit tniinr.lt* tiio miiiillo it Ivjok, thu cinpluj - 
metii of 1 curr«ul or eurreuta of water diacending llie inclined or ciirvod 
aorfiuw of tbe Mid pan, at apacUML 

Alao, makjiw tlio naraM «f IImmU paowttk laiMBMllaBOT aorra ap- 
varda* aa aat loitlia 

AbotaaUaf Iht mU pan, as apaisiaad, with anailBM Wk oT tba fkwa 
whtf* tlM aadtaataa to bt s^mMd *n appHadt t» At pwppaa* tat 
Ibfftli* 

UnaUy. lualilnk: the front and roar and*, or dUMr, af th* nan hnUiff a 

vlhntor> luoiinn, vitii u rrwiaal curre dowowarda, a» apedfled, when tho 
naine i» employ^>^l, in eoruDii-uti'in w;tl; furrii'tt.. «_^t'^^at»:^. mj* "j>»"i:'irtcj. 
A. A. Troll, of ijonJou, Kn^r ii:! 1. i^r i-i.iin ■ n i nt ii. im- M' ii r>. 
CMmh.— Tbe modie of arrau|<iDK UuvaOic ]iartiti<jna or pUlLK, m> tlmt tlir 
tedbit nulcrial at llw eiroumfenuoc of tba plalaa aball not be buni nut in 
«ae dinolloo, aa ftifth. 
Alan, the amngamant and oomUnation of the anna, with the valve* aud 



aMvahia nblea of » dry mclar, aa aot forth. 

W. A. Johnaon. of tirecnrille, Maaii., (aaaiiruor to W. O. Bllaa, of Weat- 
Said, Haan.'i, for inirin vciiH nt in i!cwinK Macliinee. 

Chin.— The muLiui- I' iiiu duable luop-«tlt«h, havinit the loop-, i.; 'u "lu- 
aide of the cloth, b> iui!an.i ul' two noedlc*, oombini.-,! and u)n.'r.iii:ii; lu 
deacribed. 

Alao, llie maklog a ncam, or tinitinff two picccn of ciutii, hy meatiH of tlio 
dooUa loop-a«itcb, oonaiatiDg of a plain atitch from a aiiiule Uiraad on one 
aid% and on ttaa otbar, of a oonliBaoiw chain Auinad of a aaooMaion of 
doult loopa Trma the thraada. 

Alph«n> Kimholl, of (1-.chbur;;h, Musa., for improvement In Sdjthe Faa- 

^'^Sm. Tbi- niL-'.I.L«l i f nocuritirf Ihf bUde of thf m-tIIhi to tlie anath, by 
pu.«-iu).' it- fLuiik ihriju^li tmi of Ibf »t«tifimr.i ii:i iiil aij., aadMaonug 
It I'S iiji'iiu-. uf llitf uj/Wiml pr-.Ti-iirf i.f tnc ..rrt-.i , in o'luliiiuillOBWillltlM 
claw mid t>ij^li-pio<--u, oooatfacted and operatioK aa d«<H.<rilx!d, 

Wni. S. 1.4>cun, oreiaai Yamontli, Audaad, *r innnvMBM* tai Baa- 

Kixiina, Lowering, and libttaliiv 8Upr Btalt. Mtalad ai bghnd 
ibw£»; IDAS. 

daiaa.— I do not ooatne myaelf to tha pntlaaanwigcnMnt or appamtaa 

deacribed for earryitic out my inrcDtion ; tiat I claim Baapendlnic nhim' 
\ynn\i> bv l'iiM!i„' tti" tliLiiii? nt r>>i*- •'I ^inni-.-tfl wi!l^ .lriu;n ir liarrtl", 
i.ulj.itiiiii:iJlv 11.1 ^i^.J■ ■|rt^ li, tiuit :l.i;' V.v , >-iiiU •-hit :i-u'. iLiul <li - .-vu i 
tUsr, and a'ltb niual or nearly equal velocity, and au thai the diaiiu or topoa 
aMl ba fm todiMiMMIhtaitti*t*ltaBitta*b*ml^inagaiMaaliitiiirilh 
Bade of mntiolli^M Hniav «f tto taitit 1v a* wal^ «rtb^ 

lb- 



Sa. 

Claim. -Tiif ir'jfrib'.tmtitui of the cro«»-W on tlin crim^-lu-rul, with the 
prnjKtitiK iJ"(r 1.11 tlie lU'uuMu wi), l>ir tlir uf wr.hdrnwinjf lb' 

abt>«l ttoia tbe wood, ou tbc back motion of the crow-bead, aa ael furtli. 



a* 



what va daim is, allbating and tevulating tbe let-off motion by the 
vnriabte ooontcrpoiae tavtr, in aaaiWaanon wtth tha lOdloa; womi-pinlcn, 
when (oid wnnn-pininn it acted OB bgrthe yam beam thrmiirb u direct atnun 
communieal«*d to it i>y the temtion nf tl-.c warp, tbe wiioio armni^rd and 
combined, mi ^tll.•citIi.•ll. 

Lanrcu Wunl iadtiiiijUtnitur mI' Kitlunl W«rJ, Jwea^c J i. ,t. B, Hul>l<ll. 
tiiiil II. i'. Hull'' :. I' L'u:t.i /<, i.t . f t iinj ruMjrtii.iit jji Turnuu' IrTi'i.-;!- 
liir Kuriii>. 

t^^«ln•.— We are awari- ji(;»t machines hi4v,: been made for turtung irregular 
■hainai bgr meana of alidinz centre trmovcK, truidw, pattmu, catnn, i)cc.,aAd 
tllBt Mttaia have been eo lurmed and arraniced a* 10 aaaiil llic cam*, Ae., la 
giving tha shape to the article, we ilicrefore do Ml tialm either of ihcee, aa 
auch, M oat ovn InvenltoD ; but « « duitu tho at* nf tfia cutter- wheel for 
tnminir irregijlar fonnn, the cuttent beiuK do arfanfed that the peltem may 
Iw di.Heloflf'i in rflvpnie, on it* wnrfii**'. uiion onmhincl wiiii tin- t^-C'i tii-itinn 
dLMicribcdj ri'j tbttt in lurnitijf «ii;ii t-uttiT wlifcl. tlic i'.- .itivI ir^ivi 'if ^birMl 
» ill be given to tbe article, without uaiotf guide* or pattern*, wbeii ti>« 
wholo If combined and nad* to OBtnt* a* MaeiiM. 

Am N. luid AldtnGfeM»arGaiMi*na|OUo^ r 
Faaiening*> 

titoaab— Wa do not claim the pawl and latahat; baitwac 
nation of tha inclined plane and hand, wilh tb* pawl aad I 
the purpoae of fiutming boditaada aad tighMBiairlh* ar-* 

A. I '. lUtia, of UuSvUlt, Sjr., ftr bapatttaMait bt I 

for l>oor Lficics. 

t"<iiw.— I am swam l!i«t tlii; tiil) of the itey baa been fit'.fd int'i th<' tubu- 
lar Kbank, and no be<i.ri il t'ltn iii by a pin fitting into u jfro'.iM', tiial tbe 
bnrgiar'a inntnimonl, when o]<uljed' to tbe nib, would rotate it without 
ntovint the key ; alao, that the key, by a plat* attached to the inuer loek- 
phta, Bia been held «> that it could not Ini rotated ; Imt I daim ibv ipurd- 
bit attacbod lo the auivel uib in eomiMnalion with tlte ordinary bit and 
alianfc of tb* liaj, cou-tructed and opcnuiUK la aet forth. 

Jamaa McKay, of I'bUadelphla, Va., for impruveoieut in R itary Steam- 

*l £ i S fc— Tha piaiage* for the axhanat (.team, arrari|;<:i -;> tl.ut tbev >-hull 
cover and encirac the entire periphery of tho etationvy rvliudcr, ana have 
their Ingrcwi and ei^rcaji opcninjr> ao nmuiged aa tocauMi toe exbainitata 
aa it aacapee, to envelop the wbole nurfacc of Uic cylinder, aa deaeribad. 
In oomMnatioo with tbe ordinary valvnaaad ptttl watch fbrnt a — 

for the ileam to and tnm the engine, I Allai Um fafftaMUlfl 

parte and ralroa, which act in conjunction vidi Ih* orilniny exhnoiit-vdfai^ 
whereby a frrv I'trTnut, for tb<' o vbatint Mtcnm is fifforded without Itnvlog Utfk 

open paai«IVi^'< t'l T tl-r t.toJltr. t" Wi-tr 

Also, \hti ^-;.i:ii iriixtii r. r.t' tlio f.liJiii^ pi^toiit, with a«if-a4jQatang valvta 
aiid ntt'iiin-wa^fl. vtbich ailinil u pcrtion ot tbe atcam whiflh nVpalnllwflB* 
ton, U'biii 1 its Uiutir luiI. to act an u >prini^ to preealkaVtailptlMalMnp 
Bfacc, whichever way the eiiKiae may be tuniinff. 

Alao, mounting or hanging the two oyliodert on radial and axial lourmla 
rapectively, arranged in a common plane, and at right angle* to each othtri 
leheivbr tbe two cyUndera can accommoiiate theuiaelvea to each other aoat 
lo avoid binding, a* act forth. 

Win. Townshend, of llinMlule, Ma-w., for improvrtnrnt in Looma. 

Claim. — 1 do not claim artnaliiifc' tim (ili krni 1y tl.i> V«<ikwaivl motion of 
lb" Uyaliiiif; but, first, t claim tii^ i.iii;i n hn I i. i, -.l.i' chainnban. ri^ht- 
.-iMj^'In Irvcr, and etaple* or ellde-boliti, L->jrjib:iie'i mi-i uctiiijr a* deecribea, to 
brill/ thi- ];i.-king motion into ofwmlion alternately on each aide by tlie 
biickx urd looiioii of tbe lay, aa apecillcd, 

Bacoud, actuating lb* pudcer-alaO'* by the lay on ita backward BUttal, tgr 
mmm *r Ih* iHiWm tliilt. when eooibloed with tavern MMhat la tA 
BWoHn or th* lay, aniTtwo beat Icven, arranged and eorabinad ta th* aiMk' 

li.T .l. .-.Tih« d. 

Tii.r.:. liif tiv.i If.ir- nn' cnunoi-ti'J tuirfLii !■> lln: mrii-tubl* pin acta 
to n'f.i- y:Ti!j.u-r Uns motion to Uio »<-lvngi-w»rp, when acttiattd by thO 

K, ui-.b. '.l.i' upron or atnpa connected lo tlio her, and kept to the cloth by 
proper w<iLi{ht or power, ao a-i to oaoMi auflieiant Irietioa lo wind the datn 
an the cluUi.bc«m when said apron and bar aia aiotadar notaatad Ima th* 

lay or otberwine, ao aa to produce the effect* lienlB dcaaribed. 

'Jonait Simmons, of Cuh«», N, Y., for Improvement Ln Utehlne* fbr 
Making Axo. 

Cia'tin. — I Ho not claim tljp cmploymrnt nf rollinu die* for nhaping nn axe ; 
hut I claim the iirr»ntri*m"-nt ol ti.c n-liinir ili'-- w-jh a n-i-I l'.^^Tt s ippi rt 
the iron wiiil*i bving roUud, and an i-yt- hur. nmuiKi'd r.' i;nl_\ to -er.i.' itn ft 
naiidret to aliape the eye of the aiu, l.-ul mlh lliu K-ot-bux to hold tlio iron 
im dniing tbe procea* of roiling, the rti-t-bui nnd eye-bar being oonncctad 
with lb* nuehlneiy to give them appropriate muwmenta, to cauaa li.em 10 
aa opttitc with the rolla in ihaping the axe, and tlaeaa part^ Airtber bl 
aaoHaation with a aotrflng-bar, fbr tbe purpoae of tbapfiig th* Uada la 
reeeiTO tbu »tcel point in order to oomplata tbe axa, anbattntially aa eat 



iNtiali 



forth. 

rhaft. \. Sj-riii^, of Ki?n*iiu,'lou, Pa., 1 
Vaive in Kecjprocuung bleom-Kn^inei'. 

■ -The arrangctucut of a valve in the lid of the meam chmt, or the 

_^ t thereof, between the cylinder of a atemm-engine and tbe boikr, 

in each manner that it will prevent the leflajt of the l«ad-at«am ^^oalng, 



whenever the preaanro of the ateam la the aa g la* a i tla d at that la t 

and opening agwn whenever tbe pniMir* la lb* beflar la (Malar, mimIib- 
tiailv u henintetlbithi 
K .Nunuitr lliglBt, at OMbmH, Ohio, tor lapiariiaiaal hi Badiltad Tm- 



liacl fhiu tbe wood, on tbe back motion of the crow-bead, aa ael furth. lejutura. 

ByA.B.lbidtt,<irii|«iatOiHa^Mda«tBl>taWi>ww,Jr,«rW*tiaity, oBafc-^ da Mk tJtbB w ma Mr^OmmiA aad taiibat, atr a efljawaa 
T.teta»iOT««MlirUM4i^^ ^ arf Mt land KWw ; l«t faMni lb* etaiUiMiMi af tha pawl aad 
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»rpU«d in th(i nuntirr amJ for lhi> pnrjx»« herein rpcciSed, natnoly, tlm tcnODt 
ofoiM «ii«-nul imd ooo (nd-rMl, haras fnrni^lwd wHh tM pUte, li«viiiir t)i« 
■pini gnoxe tarning to tb* right uod left M <ta«a(tbaiL mCitig a tli;lit joint 
iri»btb«|iori; iIm stbwHdaMdwidialibbkflMwnMlrUiim k cnwT* 
BMriMrariMiBilth*tciMiiiiti)|^«Bri|aMa*idtiBdlaiiKtk* piBi|a« 
MMriMd. to tbit by liii¥)iis MM (Id* of tliatfiMn oo Mch «iia 1blt«nM lo 
■Ikble il to f*-.* tlie pin. Iii orjcr to »llo«- it »>> enter tlio ifroon-, when, by 
iBIliDi; '-'.i fWn^'T ilirci;fi"ii. tli«n a vxtntilftc revr.l;iti'iii, tl.i- pin Iltt.ii)f 
into the fcTTrMivc j.rev» rjti* iV-r ]^ni>rj* and nils In-ini »c|«raUii^, luiJ liv ultiiolj- 
ing the rutcbeta to the en-l iYthi* »i.ie rui' mi l i>oe end of the euii mil. witii 
the Dttwl^ attiifbcd to the as 9t«ec:!ied, t.o tiifbteninir of the o»>r'l \>n\ "in 
in tils iuanii«r deiicribeJ. the wliole bame of llie bedxeail 1> held flnnir 
together by tli« oombijMx] Mtlon of aU Uie put* <l«Mr!b«d, oae end-mil and 
one «ld«-nul rcnudolDg atatlonarXj the otlier «od-r*U and eido-riil luminir, 
m de«cribo<t, tor the piupoeo of tigbt^niog the cord, both bcin^ wcureil bjr 
the pswl UMt ratchet. 
Bv tVm. Wheeler, of Tr'H', N. Y., for imiif>venienl in Curry-Cowiba. 
Ct<iim -Tlu^ appltcati n a rii k'. 1"- r. "' ti^turca Cn ttltf^OUlttf ttt 
■lie ilL-cni-m 111' 3, t.'iiinilj j.- a ,,"i^rl : r T'-h! Ux-refur, tiM itilf W lOOp brflV 
I to ODa (lioce with the bauk atra|>, us lutl furth. 

BB-IBIUB. 

' 4f BihoB vMdyW| dMHMo^ nv SmMtajS unit fttgn Brfliwd 
Cm*. 

CbMa.— lodadng ontward einrNiti of air llumicb dn wbideira of rail- 
road csr» to prevent tho entranceofdoiit, Ac, bjrtba action of the narround- 
ing air nn iJerirvTt4>r», ivimhined with tbp pideA of the car, »>',iVtnnti*Ih' act 
ibrth. 

NelLctiiiaii Hc-d(fe, t:it' North .\dainn. Mti*»., for ilnprovcin'^nt in lirakea f(»r 
t'lim. 

i'loim,—l am awart) that the brakes of a ear made with truck* or Iruvk- 
framae hava b««B Moaaelad In diAinot wajri. ao ttiat the btalica of bodi 
winlri iTiTTilil ti iMTiiilit ilinwn linlnntMitr if <w tin irtmli >jthi 111111111 
ofdtherwiDdbaa. 

I therefore do not c-Uim any maeblnerv flir ;Inir.c merely thii*, hnt when 
tli:.- Li;l» l-^'fu ^'.one, tlje ina^'hinery appUvf r'lv v n.lltL^t.-n nii i hraWes ot' 
the Iriiclid not been tiieb iu» to eau-c, iiii .1 r ull, r.r iiejirt\ m\1 circum- 
Btanoe^, while tin- car i-» ir. ujK^ralion, or runnirii^ <t!i a rullway tnick, ilk 
vhich th*re may l,»e ourvct ur detlectiuiu I'r^un ■"triiiL':i: liufi* in tiic l^ylikg 

' ■ ' ! amount of 



of its raila, and when either wlndlaaa W pal in ojicntiuii, the lilie aiiio 
ftm wliioh na* ba tavogltt to Mt apon tka tnk»4«TCr of «iM tnMk, 
(ttwjjfh moraUa n>d or eonneeting oMehaiiiain) a poo iha bnkea c 



I of tiM 

I Inprovement in aetqatins tiitt bndcen of a enr having 
twotrtioka; tbatlatoaay, a conibiimtion of four levent and thn-e rxidi*, iw 
applied to the brakes anil two wiudlD»ac'> <if the ear, and oixrated t>v . Ili.c r 
of tiie winiilofHi'ii *o ti« to brin^f donn at the i»ame time the tirakt^ '. 1' bi lh 
trurk^ iip'in tlie wheels thereof with the Minte, or practically the aoiue ilegree 
of forct', and irhether, when ttie car >• running o« the rauw^jf, lha (ilea of 
OIK truck or the wbeala of one trurk are thrown or mored OQt «f ptnlMiMn 
witk Umm* of tha atkir track, or tba robban, or tfaa brakaa bMom UNaa^l* 
wwB, « of n BMfMl tUdotaaa) «• abawe iMad. 



nBthc OHIoite 

Wi liare rccetvod, at a lata day, a letter fmm Capt. Rrieuoii cooiptainiog 
bl atnwg tcmw, and vttb much diaplay of feeling, of a diapoaition «a oar 
paitl»«hMklb*d|tthyiMaiarU*iavMliM. Wa as mdBr Ng In iha 
panaMl ladlgnMta of «Mch ba la Mab, in flaw oflha flwia and impor- 
tant corrppctlona, which hl> letter coololna, of onr previoo* vague and unreli- 
able iufurmatioii. Heing aware of the intenac intemt with wlii b tlii- 
eipi riiuciil i« rev'ar.ii'.l l.v tlic viii'inwriiiK and the mercantile World, and of 
l|,c ilii["jr-;Mi' ■ Ui--'. n :iii 1: 11 .h I'i-i'.. r. -i.lt •.. 1 uld liiiVij oti llii' liil;iri- dine- 
tion and deveh>pnient of n»eciianicul aui cngiut'eriog likllt, we Itavo 
paUiihal wah mmak all Iba ooonactwl witii iha anbjeol, which wa 
h»*aJ nJ t » i t of Importaooa^ aad hare, In many oaaaa, allamptsd t» approx- 
tinala to witat we )>nd nu meaoa «f aacartoiniog with vert^oty ; but liaro 
dialinetly aluted, in eneh rnae, Um pnbaUlity that »ne<i detaila vers more or 
le» in error. TIjl-. riii|.hj\lmall<>ii!i may iwt have b<:eii biirbly apprvi-iated, 
bat may po«i«e»« m.i-.t^ vnlr.i- a-Jien fOiuTed in conrrju-t witjj the titter it;t>onuiee 
•hioh woidd otherwi.>ic exist, at a dUlanoe, and amoi^i; tlio<w who have no 
o p pw tu nHy Ibr infiirmBtion, except by t)te publiabed aorounta. The moat 
" I of o«r aaothara and aoathwaotem cxchaugoa give the Ericseoa 
I tbo lido; aid o TCij blgh LtodoD aMbntHgr, an 
lOMWbad of tba aUplomelva ■'br tlta 
I action of tha apparotoa apon the atnuxtphere — no fire being a»e<l." 
Oar vaadara will lurdly conaidcr tMceaaanr- a diuvowal of any dlspoaitjon to 
checit the development of tin.' caltine enjinn. I'rivatcly, we have felt noaaeh 
dispo-ition. and jMiiilicly litir , xpr.-^ti-d r. v.r. In October, IS-M, [voJ, l,pp. 
JIM to it* incluaiv*,] were publiahcd two daburalu wood engravinga, and a 
I bn d i i i rip ll oo , 00 tr onho hwitian wia then Imown, Indodlogthe potaat 
dflnia, Ac It «M Ibittar alhidad to by oorrcapondenla, alwaj-a more or 
leaa favorable, till Se|it.. IMS, [xvi. % pp. 1M8 to (10,] wbeatwo h^ly CiTOr- 
able noiieca were copied, and illiuitraled by engianoga; oaa flwa tho Boatoo 
Ttaoacripi, d«MiiUn( the pnoODt abip, and ibo oibar flwi Um Loodos 
MMhMil«»>Miitaiiae,oitpbdolivth«ptiMtrlb In Ne««Bbir« IMi [toL % 



pp, ll?-f to 2'!.; wa.s rrener.ted a ?«elch of ilic early life and cjtraordinary 
taienta of thif* .I'l-tly ':i»,iini:ui>li( ■! ent'inerr, and aiao an oqliin^; of ilje early 
hiatorj of tbu '.ill n - iu(.'iuc. Tt.in wiui liiK-hly friendly, if oidy by reason 
of iu properly noting the aiiill, and oinittiiig to notioe Ibe mooy practical 
IWUarolm bio tbaaaMoM. Wkk tito oaancMtaDMBt of tba Ibkd mIwm, 
appaand a briaf aoMao, OMiaf oar lalonot ia tbo oabjoiit, md daaba to 
fitUy prvacjit It, and olao dJaijuclly but briefly atoting wiiat appoand to 
iw the principal point In wiiicb to a|»prchcit<l a failore. Ia the F^Kiiory 
nmuWr wm.t an accurate plate, half-inch to Ibe foot, of tho atationary, the 
»hip-eiii.''.npe net b.;iii»r ijbtiiluabie, and the f•lile^t inl'jrnintiou » hich could 
be procured froiu any legitinuoc aoureea concerning tlie engiuca, but deny- 
bif tbatsaii«e«aeftil trial trip bad yet been mada, aad in tha Mareh No., in 
ankle aa the poeaibUiiy of exptoaion, and aona additional approximatigqM 
and calculation*, an Uaportoat eleaieut of trhldi waa tba dlmenaioaa of tlw 
grates. For aome leoaon, although no movameot of the enginea woaanaatpt- 
ed, the fiimnoe, « pre all flrod while the vi»!tpr» were on board, and no aceu- 
rute ( l*5<r\al:t.ii cuuid be m»le of the grate*. Tile dimcnaiona jriveii wen; 
diniiwliy ttiitod at the time a* nieai-uted by the eye under tllf^c disa l>au- 
tof^'oua circumAtanoea, and althouffb. by tlie »Iu'.enient* l»-low, the ar^-a waa 
in error, nearly two to one. It only orguoa our weoknea* in that very impor- 
rtJadjWBHf dh—iii»nii 1ho«i«iiiaorii««g(MwiUiMllfir 
> to tho fldlaat oalii^ la tbo oaljr eoiroel om to bo adopted wlili 
regard to an eirpcrlmont bl ahllb there waa a pnaaihility and probability of 
aueoeaa. We have eDCoai a ga d Iha ctiterjTiM} iu the aame manner aa wo do 
others, ami have forborne any def-i.bdly unfavorable opinion until the 
final and deceive eYjifnuuKt had l..een p«.rr'jri:ied, olli^-iilly onnounoed hm 
nuoceasAi], and our tioveruuKnt aultcilod tciwr.»truct uaval ahins fitted with 
tlioao enginaa. Kven now, we give no opinion nnaceompiniod VJthO fOHOa 
tberefiir, baaed «i tbo facta la we con obtain them. 

WowbriidtatlMllyiad Mrir *»7Wd owvMilioa,HliHd Willi aoM doabk 
in ear lait iemo, In regard to the ft o fil iaa atbat of Iw naw ly i i»a m Olraa 
tlte aoimal tlMuae. It la of little importance with referroce to the main 
quoatioo (the rapid and eeunomicml irencralion of power by different varictioe 
of well-managed motor* 1, biit :~ <. [ 'iv'iolofficol inquiry of considerable 
inlrrait. TheaalarlcenKin< i- p i' I ni lv to acmdeni*, h-.it wr are »ati»tied 
that aoch oaddanla moat be couiparatively barmlaaa to huiuao life. The bd 
that atemm eoodanana mt parti with ita lalapt aa wall ae eeaiibia tea* la tha 
longa, b auflttaatte aeeovatlbrMarainaikably Md oflMli, 
imcnta, within nor knowledge, have yet determined tba 
which air becornca immediately flital, if, In fad, it la ao at any dggna^ 
Tlie apf-clAc hoata of air and of ateam, arc of triltinir conaO^mMOia I 
iaon with tbe latent heat of the latter, which I* certain '< 
when lu contact with delicate cuticle or meinbmne. 
ttniitting the jH-r»inial mattor*, we pnrsent the letter entire: 

" You atato that tbe furnooea of tbe calorie aliip prvaent 18>'' a4uare feet of 
giata aurfiuM— thia ia not troo— they oaljr preeeni 76* , aquore feet. Yoa 
Mian that farced blaot may be reaorted tOj to aoch an extent chat rifMy lona 
of ooala rony be cunaunied in the calorie aUp In 114 bourn. Tbia aHaertion i* 
antme; no foroed btant whatever cmn be applied, norcon the loiihutuitJun 
enKcd '.yi* toua in Iioiira, the cbitnneya being on!v 110 iuchea diameter, 
and 12' , feet aVive deck ; (kmall [i!i«i:i;>-* irrri! I'riginally fonned for poaoing 
air from tbe cxbani-'-pipca, umirr Ihi' fiiniacc*, in caac the {lovcrfal auction 
of tlie cnifinea aliouid h« fouu' 
not having been evjierienecd, 
mWh brickwork. ^ our aa*erti<B,E 
of tlie tnitb in the mtio of !<• loeao, 

Yoa next atate that we bare ooly JB%t «fn dUa ia MCb of oar I ... 
emton, 00111 (Mierd of wlrc-dotli of Tmat meoJiea to tba IikIi : thia !a equafly 
nntrtie, for w e tiEivt- ..-.i^ hnrutn''/ ^«.i^rf^ydiak*, anil only half of t hi* number 
ia of the kind jou nnntiMri, tin- ri'ii.iviiiiiii: luilf In'in; nru-h finer. .Xcvxirdins 
to your Btatement, "ur reireiterntora would only pre*cn' al^iut 4'*'.t«) a.juarc 
iMt of boilllia I Ml III wl'.ercaa they actually* jtreiaent upwapla of l.%,i^>o 
■qiMWO fbotjSbaring under thia groiw error, you draw the iufrrencK that 
ourregeneraMaare of lilde imi,Ao. Kow, the'/a«l ia,tliat oar rqgeneratora 
in the eal<iriodiipom alagidBiljrolh-ctivi., tbe laa^MBlm of Oa lb la Ibo 
exhnnat-pipea never liartug reached til degrcna aboro tbat ta tbe oondiNtoni 
from the aup[ilv-c>lii.'|. r>"" 

\ ou brou^lfy II--' I' rl nt tK* |i.iii;i[;', ..f fm l ,-oii-*inned in the calorie ah ip 
liaa not W-eu a>c» n.i ti' i. i-tid .m-'j hrnn £ o!;r ijrv^t dt-nion*t ration aa a failure ; 
now the fuel Ana h< . n it>vi:r ,tcly weighed, uiid the eoDaumption found to h« 
4'!^ toua lu tl4 hour-, i-lbrtnu' a' a|>ced of more tbojs aeveii inile^ an hour: 
that you call a fiulnrc 1 1* there a ateamahin iu cxtateuou, of tbe «ize of tho 
Bliiaaoil, oapoUo of aolag at that rate on twice the etaied oonatitnptlun t Lot 
meataU a flul berewhieh hoa not yet appeared before the paMic, Tbe eiao- 
cicity of our wroughi-iron heateia Itaa been found »o freat, that during our 
InulV, and during our trip to Wailllngton, we did not venture to avcrafO 
iDoro tiuku 7', pouiida prcaaare per a<iuarr inch; nr^tiron bealera are now 
h^iuff mode, to enable to rarrr full pri-.-*i:re. 

You 'tate that my cngiiic i» ni'il/nis l.-iit n n<[iy of .>lirhtitr"* iiir-i'iijriue ; or 
latlier you etato that which lca<la to that inliirence. Now it would oe diffi- 
oall to mowalio t^ awudiluaa atara dbaioBlltfr la aoilan and aiaaliaidcal 
conalraedoB; Stlrwy aqaada aad oaatmeta a eertala voioiaa of air, and 

•Tl,. C-i ....I -..valaM Idle la Mew York ll.,!.., .r, il„ fur -in. h t.:.'r.l>l. 

»j-.vj u , ik.nK>i . iMiw, aMniMopaaateauiH-ii. *>i •*.<' i*i'-> n- o*'-*- :r.ai in,» r 
t »— Dailjr TnbaaOi Tham, aa< ■cnU. iaa. I-J, leU. rr|an »l tha •mcou4 ulal m|i. 
iTWaiananaat aaiM waa aMMalaat wllb naaal to llw aai w aan hr a a aaiia h g Ibo 
^ "niiaealmliaw.eareb.llih. 
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APPRBN'nCBH' DBPAItTUBNT— OORKBBFONOBKCB. 



U 4iiiimi»lio« the inxunc ibe t'i»'™ i"'""" . ">.' lailinic engine, vsi tin- <itii<T 
huiil, rutcmblrs * hiirh-firpeonro Hciiin-*ii(fiiie : it Iulh n puuip un.l u u nrkin^ 
eyUuder; the fonncr eJutrtrioir « receiver, from whieli ihe lalter rectivcs iu 
ftuppU, hkfl a kteam'cylindftr from th« boiler. By tbc empbaUo nttlMr ill 
wbicli vou |>liioe bcfon vuartcadem the dtucawkm on Sdrtil^f'tMfbMMbM 
the ln>.tit>juon of Civil Entrineen in 1946, ami coll it " old," >inil imltll aft 
nia.li' t'> dr»ir th« Int'iTcnoc th»l 1 «!n fitn.-<1ij]i"l. I.ct un ncii liiiu- (lie com 
!»T*ndft ; in 1858, 1 put caloric ciijfitu-- iu ujif-raliLn in I.i nil in, iin.i Mib- 
mittc-^ the j-'rinriplo of fmpioyitu/ ht*tt w^r an4 or^r ntjtjtn t.i ttiv M^itjiiiiftc 
worl'!. Kiiruiiftv iri'i T iinincr nl fir-t ri'ptt<linteil tlif liitM, but wou Wcanie 
ajii\ iriri_ i. ujij ii'.'turril on the hiiiiiet"; to Urtf*^ fiiiiiieuocH. Ttjc otIcttrutt'J 
I>rB. l'r« luid KiU-'lii« iii*o bccanit- mv wfcrni HiipportcT*. Will iiisy out cvn- 
tend, tbcrafora, tliat I un KircntalJi'I I'V mi cciio, in tlir Iti^litutitiu of Civil 
jKnffin**Ti% ISM, of thearifuinrtiiN n-liidi 1 liiui advanced Ia vcah* prciviou*>ly ! 

r will Dot lake np your lime br further diacuMioa, (tniply obxirvini;, 'in 
Maciaaioa, that tb* ootuve of your Juunial, In RtpitdloinrUnanaDt io wn- 
tion, and roar <indimvon lo c>ic«k its develo]>nteDt, la K lunaiMe with the 
spirit of n j>n'irrp«ive iige. If yun oalilint ^ununij!'. tlioa BBBatA tUmtfOt 
at uu> mlu. if 1I.-U will upjKj^r iiji^, thoh '^-tviX M> tf *i!^, i>r IhtlinfldlMM ttld 
r**f>C' t;il>ility t'f MJur juunial wijl bc*rri tiivly i :inii!rMiiii)»od," 

.\"i ii' from tiic.intCB of patonta, of wliicb il is bciinvej tiiat Stirlinir'a dated 
1827, and ^j^l>^. ■r.■5 ]> ; th«i vholc matli r uf t"i'i\-»liiHiii); itiiiv Ivatiiiiined up 
ai (MIows; foin. I » I . . -aibly Jainra Wmi, '1 m inixi Si.v, n-, or Ari'liime jex, 
tntli»iifUo(u»ioii tioac acTnal tirot*. Cape £jicai>ou, Mr. burliiix, ornomc- 
kg4riiN,fllMpMMlliMdtk«idMlOtha««lM{ mi ■omcbo.ly, wo ineliiw 
H tMiik ft WM Oapt. flwt toBt an angliw— widoavor ing to apply th« 

^]yi||i|l. If, Iq oar nmariu in the lUrch nunil'^r, ihn iraprruion wa« ooo- 
tmfad tlMCapt B. «aa balitiMl Mr. 8. in attempt in; t., npply th« pt^ndpla, 
it wiw iiniritctitVirift] ; we only say tlint StirliLi.' wil- i:i-> fir-^t to put |-.i« ina- 
cUiUf la 3 ru'. tiJ-jl u-.l\ ..iri viii,' tiu- I luinK-i- iiii ^'r-. n v.:ir "r l:i iTi', '.ill' r '.-I 
Ib46, wblla Cap;. £. baa IMvisr, to uur kuoaleJ^e. uppiiixl tiin miu-ltino lo tJto 
WflJiT pwlbiiMM* of any vork until the oanatmction of Uuh Hhip ; and 
I to pnfkr modeU and •spiaualfaMw of the priniapl* lo me- 
W* MA O* If 
^•■jMil{|r cf indi an ■KlIailleB, WM MNM W JPMM (g« ; 
prvtalUUji of ita aaooeaa, i* Mill a iUr »ubj«ct for mathenMieal and «ipttl- 
mcntal itK^uir; : but that, aecordioi; to the alj^inenta of all tiM rival dain- 
BQta of the invention, the vhnl« prob{«ni for aoveral yeara poat liM h««n 
simply to o^ercouic Ih-j pri taal difficullic* io til* way of it* iipjilieaiion. 
To pfOTo lliit tbai* have not been yet ovtrcomc, la the caae of ih« «)iip in 



II1 M |>|| M|J U fci ' l» l M>hiti > »Qto,if Uwybemadeaccewiible, 
firnol, to dw MnMena of Ctft, K iiid otlian, which have from timi! to 
lints been made pnblic. We oonuder har • (Unfo ao llir, aiul will aodaavor 
to aniwcr hia question w itb reitarvl lo coal and apeed in onr mzttaaM. In tbe 
mean while, wo again, in bchiCf nf tti« iiioclunica and engineen of lhawoiid, 
rcapectfuUy Invite from Ca; '.. hri.^-vni, or any one asthorUed by liim^ ny 
lintlMr daSniu iiilbnnation which w* nu^' be allowed lo pnaouL 



,<,n..^'vrf [irn/ F'-j'l^nat\<ffU \'/ f^'/tnticns on j\Zt;^ 7''. 
I U moiv water expended in caag of » vceed aaccnding Iluin de- 
ialook,UM difhnaaa bali« doahl* Uvo talkorwaior db- 
plaead bgr Oa TeaaeL 

DoHaMiiilo; tappc^i- 1i>imca«urci rcpment tbe qnanllqr in tbe lock when 
AM to tha nppar level ; the qoaruiiy when filled to the lower levrl ; and 
6 tbe bulk of water dl*plaoi il by the iinmcnicd portion of the vexiel. Then, 
when the ve'wl i» in tlie loi V, r< ili-ceiid, the cuutcnta of the lock will 

be IiiO — 5 = Vo, from wliich ili-iliu't 'l i? citilenli. i«(i.:o level niiii iho Inner 
aide, and you have 95 — 30 — 75 — expfinditurc of water iu iU--t ri.di:i,f. 
When tbe vcaael i« in tbe lock, ready to uacend, the contenta of the luck will 

bo w > • ai U» nkkkdadMk frm tb* ooMnii whwlMd wiib iba apper 
diO| ud jwi bsTo 1W - lB»MlBtliooipMtdlnmliiaaotndln9; ohowiqg 
■ dlflbreooa of double the bulk nfwatcT dbtplaced by tbo veead. 

Botw«a •"laden" and a "light" vuencl, there «UI evidently bo»dUhr- 
ciiee in proportiuu to tlic bulk of water tboy a**eiallf dlaploea. 

«th. The water reijuirvd to I'll lbs cjttmUml d rtmi h M|IIH gftttmj tha 
we%bt of tbe Mime is 274, 'SO Iba. 

^^ImnM**.— (1nd, by problem 3, tbe area of the cire!i'. i f uliii li ■»\ fn t 
lOlM diUBMer; multiply tliia area by the depth, U feet, wliich ^ivn tbe 
ixmt«nlo of tbo dstoro in eobio Smc Tbb contents, moliipUod by »a% or 
«S-s, fivaa tita walfhl of tbo whole ; also tbe oontenu in cubic foot mdti- 
plled by ITtS fthe nmibir of oohiolBalMi la ■ nbiolhot), and HMftedQet 
divided by 3ai (tbo anmbtr of ooMo IndiM ia ngtRiMl^ fltm tbo wfeols 

capacity in (rtUonn. 

7tli. The averutfv v<-locity of ti:e e^ippcr would be 8 milea per hour. The 
relative velocitis* llien would b« : air-ahip, Vtn and dipper abip, Viii that of 



tba 



UL Tkoanabar«f*Itiill«uPM« 
Id. Hwjulait v«iaeil/Be(|sind by tbo' 
•i tho ItMMl point of hi fidi. 



ad. The "ffmoiMifof lli 
icoond. 

Uk The ttni» on the ropao, wbiatba 

poundu, = 4S»-M»5 lb*. 
V ttaw, in •««'■, reqnlrod lo 
" «B**MI*, = niioofoiidotodhmMar. 
I m laagth of ropo, ba tw oia 
poorion. 

" y = foroc of gravity = W-UOP. 



« thb potata IMSU fttt fir 



T''i<-n T = 



I 



V 



. = 4-7St*', and 



60- 
4-784 



= IS-Sli-)-. 




aro = S> XradiaasSX SldM X t<| 
aa 471S4 faat. 

< » » ^ = rrr^ ^ 8»aa»i»a(r. 



< I) € a = 



i> a = r a ■ 



= 96° vr. 



AlCAnaaimtal, 



rlJ = r n y ei?*ine ft*^ 1/ 
= 74 X 0-7 "M.M;'.' = .\i-Mli? l~ feet. 
.'. D « = 7.'i - M.»»»2-f = lt vi«>I feet. 

The greatcat valod^ lo aoqniiod at M, 
and Is xquivakat t« th« toM^ wUah 
woaM to anidnd I7 n iKrfy Mil* thMogli iko wiM hrigiiit 

Ut*»»l^» »Wl«ea, andT=th« Tsioeily jita. Tbtn^sBtfAiOr 
" ^ Vifl— V« X tt-lMS.X W n*)7 = Stli\ 1 foot per aeeond. 

Hm strain on tbo ropes la lotsi at the )K<int a and a, and iurrcKtea towarils 
t, where II is amaxlmum, anil i» ctiuul to the wciiiht of the perwnaawltiging, 
pin* tb* coiitrilVigs] fnrec due lu the veloi-i'y at ibiu point. 

Lot r =» cantrifagal force at e ; w = weight of (■orton* twinf^uf, f >« foroe 
•fgiMd^ri and B >= radin*. 

T,„.„ r= '<J!^i:^L?L«il^ = m-«0Wlba. 

J? X n »!l-lSOit X 7ft 
.-. Smin on ropca = too + ISH'ii'tS.^ - las-fOM lb*. K. P. I. 



Question 9.— The weight of col'J fre^h wuic r is v. : rv nearly 1*0 ounce* par 
oiibii- I'lni. Kerjuiroii what w eiRhi of water will eompletely fUl s cylindricol 
li..n.:i -1 IW: .u in;fru:U u.niu. tcr anii iKi feet I0U4,'; dedodion being mod* 
for two fines running lengtiiwiMc through the boiler, each M iacfaea 1 



^InnHtiB Ui.— lbs specific gravity of cmI-Ihm bttaif T-WT (wotwbdof 1). 

BMnbod the weight of u eaatini;, ii feet long, < lb«t wida, and 8 inebao 
tbUbl 

Qncation II.— A certain bowlin« alley is four feet wide, and tbe Aurfteo, 
thongh perfectly plane, is iuclined traf.»venie!y to iti. letinrtli !o the extent of 
' inch to the loot ; in other w inii, Uie surface ia a half inch lower on one 
aide titan on tho utii. r. N<>» . ifa boll weighing ll> lbs., and of a dlamatsr 
equal 8 incboa, ia rollAl with a velocity of 80 feet per Oicoad, and sUaed di- 



iwllr at lb* oontM Of • pia t inohsa lu dtaoMior, vflllt Ut tbo ■!% nd If 
Mt, bir boir mar iadMa wH it okar it, aa^ictlac tba dtamai to ba M ftatt 



phoAfflHaai^ 

1 iBoif mAKn DC eauBarraMl" 

I* fh» IwMtimn Bkdboad Joaraal, for BepL Md, ISM, appoand a mlair 

of " Mgabat 00 aonlractloo and expsDaiou of cast-iron." 

Iba appartot anomaly of nolid oaat-imn Hoating upon liquid ceat-iron was 
a pMnineut question, vieuivi an a utiiv'^mally aiimitted fact. I then pumued 
aaifio* of i xi^rliiu nti wl.ii'fi itn mnd to l -tul:l^^h the SDODtsly, snd the dif- 
fleultlea counecteii thireHith reiuaiued uno\xilained. Tbo subject liaviug 
Ueu niitutly pre«a«d upon my aUentioD, I luve agwta ocporliuented, and, 
in every esse wbero tbo pisco of ino bas been rmlff toUd, or, witbont any 
AMignodailatnisIt bwink tokha Iqaid lotha b««Ma,aad bat tbnaboan 
Wt with s n>d Bnta II has boao aetod npoB bjr Iba b«at and intlf faodvad 
into tbe liquid. 

The toppoMtion of the liquid floating tbe aolid iron.ia the main foundation 
upon n tiich Muahel has built hie theory of oontrsction and *xpaiu.ion ; to 
which the'-try he has diatortcd niaiiy pheii-iuiciia of every day^aoocurreuee to 
tbe fonuder ; the rationale of which perfectly harmoolxaa with the fact, that 
farou is moat denaa wbon eotd, and eontiaaaitoaqandiritb a*M]r addMoMl 
dogfoe of boat lo wUoh It 1* aaUaeted. 

^ ^ ir.iti 

iAMfl|y Aw R^Hfaii Mul^ Jfafa ItH* 
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FLAME AVD THE FIBB AXN1HILA.T0R. 



[ApriU 



OwBOO, TlooA CoUKTT, N. Y., Marei I '.rA, i.h,', i 
pSAA 6iM: — Aa you Invite qBetTion* for y^tiir Tolijafila tfiiignain<j, i am 

•nOOIinifVd to projKrH^ the fullowin;; : 

it I* well known that whan ri<r«n art rinny, in time* of tyuli«ti, muI hara 
• nfld «iinat, ttoMl«M»«f «• WiMr4t MriviKlteaMdlt tf Um lifw 
IhMiAteliMk*. HwBMhUBtNrwdwgiMn «ii«anulMiMk,l a* act 
laav; btttkl tl l lll 'tJ mftM ef the river b rtrj [iMvcptlblv to tli« «yo on 
lOtUllg MM* tb Vow th* qa«&tlou 1» — U the preasor* of the water oa the 
Uok* gnalet In oonMqa«nM of thi» «i««Migii oftfal aMIdt* «t tti* itnr, « 
H tha imaaure oo tha banka, in all muu , im w^F t> ttw «^w<M* Unt 
T^tt^ Ircn'.rJmfi'tT upon them ^ 



A r 



r«r«DC« of oput^tdtu U viiUrtAiucJ rcit^^k^nf it. I'nulioal and iutw^tcd 
J who have to oiaintain cmfaiuikmnM Hff OWtMlhWB linn, 
; Out it Lh f r«ater, at leant th«y say dwl tlwlr MBllMflnnaMi llwaya 
I war on a ritim^ rivor, and that aa aooQ aa the rivar uc on a atan<t, they 
no further apprehciniona of a broak. Ttiia might uaturally Iw ao- 
eoouted fur. But th«y further aay that tlwi ^xnit-AoUs, no calloJ, or little 
jela d'eau, that »priti^ np in low grounilti iniiide of aii vmbuikmcnt ^owin^ 
to the water ftdJiug its way through eonie aublcimnmrt <-1i>ntM!t| reaae to 
apoat, and nn only wiib a doll current, aa coon n.^ thr riw r i>i to riao — 
Iboa iadieatnii a dimiuviiun of praMira. Of connc, tjie water ia aupposed 
to MIB, « withMi MM* taMngbig M tb* Mn. 
1 fcan Mill mm mmM limn 1 lniinilHl ir^oD deem <k» aal^Jeat wortio 

MMNi«l,]flM WlM aM%* MMd Mhin If you will ntAict It. 

_ Youra Ycry rcupcartfully, 

[<|ncatiuna in aoma renpeK^U altnllar to the abovu liavc been Mivcrmt timea 
propo(Uid»d to the scientlllo world, but without roctivini, to our kno^lrdgc. 
any !«af!ifrieff*rv aolaUon. Aa au eaftentlal preliiTiin^rv to any hi^I'i-Hive 
rt^.M iui.r iij iUl' subject, deflnlt« oh*«rvation» Hf n- imn; L rir^i. >iih ro- 
pfikrU Lo ike actual amoqQt of differenoe in level ; aiui, f^i^^i.^, wiiUi rcjcafd to 
the rt'latioa bMVMB thin and the rising or fallici; of the river. Any one 
iairorabljf dtHedlwiiBld cwnfera £tvor by futwanliDK r<»ulta of obiwrMH 
tiona «D lb«a« pointa, pattiodwljr tb* Anur. Ckniltil DMaaureineot on s 
Kii«k «* Hiud im tU toUdb Md it ito tek, U dUknnt tinta, ni%tit d«> 
tamlM wMi ■■MwtwagnVi^JK 4//. JM. Mof.] 



The Slfla and Its PxigjMtilM. 

That the thr» drawings of slii^ given on tlie &5th pag« nf the preatmt 
Tolume, point to "a g«ni>nJ solution, ambnang «im4 <^ tS* lint," doeo ii<i« 
MCtn to me at all prob«15>v 'nin'. \hm it, nf vin-tlirlfw, a solution H«n» 
•qoally oartain. 

When, bi iHtf Cbapnun pnMkafanl bin admirable work on tks iuptoved 
n «r llw rite tbM iMMdMHl IvCliiik Md alM kf WtMMl, h* «llliir 
M BM III p ewKi t an «f ft«l> to «MbtoUiiitoM(nii]iM<lMmaitticHb*t 



I for the projeutlle, or did not think It neceaaary. Now, faowcvrr, when 
the perfonnanee haa been oonaideraMy improved, it becomes of importance 
to mmiiCii to > nicety the (brtn whioh will experif cn n ifiv !■ ar.t ri»i^ijino» in 
iw flight, «dJ produce the moat aoeurale and nui i )?ti! r<mli». W.i .1:. not 
hope to awUis this proMam, battriab to Mtabllsh aoue pumU w kiub may 
MTte to indoco otkin to lB*Mi|ito |teMl^(Mt. 

A body pTo)a«t*dftwa*lM«hwt*oiiui<iaw, vb., a pm^aalra luotaon 
and also a revolatiM woud lie lada. By tuau of n imttnaiiMrt liuljr 
e(M>iri*«J called th* wto ato p *. H \» striktBgltr UltMntad that a ravoiviag 
body haa a t.t'uJ('n?r to retain )1k axis of iota4ioo in the wme poeitian, and 
that aa the •pp<;<i nf roiktinn in<:r'"iiasa, tbla tendaooy beoomea very oouaid- 
anhtab fl*r«,th<ii,wahaveth«tra»e«aMofdi*a«p«riorityoftbagmn«d 




and p»t^n1;it IK to iiM a fnrm approaehlog to that of Um aolid of leaat i«>lal> 
ancc, mill n .t t'l.tirely, a> -— ■■»— -.jp»-a_ i.j i..>.-jf-|| tit. i-^».it. 
(lea of density in the lead. 
IkiiaMMNH ttt >ha ft«t tliat, ttiwi* /ortfaa, tht Aoitor tha tHM tlw 



more aoenrately will tliv hall move. Tbe f.ini. of prqfiaiDa mt 
adopted in the Unit«<i &uw» ik TOitreaeulod is ^ig. I. 

'Dici advaala^ claimed for this alu^ are that it, being flat behind, re- 
oeivea more of the forea of tha powdef , and that fore* in a laera eSscti** 
dinction; and, iwacoodly, that tl>a wxBam iwaileit baUnd U In Ua laptd faa- 
throBgh tii« air fedpa to itoi^r 

Let na notice this last point. 

Chapman (American Rifle, pefo S4> aafa: "The avenge valocity [of the 
slTijr' St forty To-in Tviw !^30 fnet in a second ; the initial velortty U probably 
luBT ii.;- lie'. i.<jr !Mc"_'ud." Ueoent experlineiita I have iu;i ir » i;!: the b«l- 
laalio pendnlam lead ma to canaidar Mil fast per aecood a nearer nf^mi- 
■MtiMMItetralh, 

H«w,ab«il iwli brio • Taaanmwtth aapaad of IIN ftatparaaemd; 
if, Uten, the w^Jacttte movea with a greater velocity than this, a perAot 
vacuum win ti* ibroMd behind it. The prewnre of the atmoaphcrr is, aa la 
well known, abimt 15 [lOutKh dc a m\ntff •rii'li uf curfm* , ii' r..,w , ih... urea 

of the butt ^-n i oV '.h*? bill^ W lu*r<\li;ifM3 r jt;(0 iiL^ iri.iltv ayi i t" fi hl.lU'i l;th 

part nf a itqiijirr i^xeh, £i«4:re will be a conatauL t'orti^ oi uaaxi}' oue pound 
huliiiii; tlit^ >Iu|t back, If we may ao speak. This fort* which draws the 
eJng back acta aa doea the s]tafi of aa arrow— to steady the bead— asd for 
thia HMM ytftl^tli>«i«f data IMI !• whh Ito kiMir *^ Aitmri. 

Awlhar m a« B wby tta ibig HM— tfaarp and Amneat ia,tb« Ha 
rapid tevolution (aa high aa 604 turns in a second) teuda to retain its axu 
Intd, and conseqaeotly to prevcot it fVom turning over. 

Fig. S repreaenta a form of projeotll" whif-h ];iips Ticfii lati-Iv !t:irr. hL-^d 
and ia tliought to he a consi^leiwbl, ui;;'ri.M:incn'. "n ;l i < ;ii tirx i-i.-n- 
tioDod. The one repreaenied in tbe diagrsm weigh* 8S grains, and is iu>«a 
fai a lifla of IM to tb* favrf aidtbto| H hi* BabaUowgiMva ■wudll, 
naar tb« ba«k and, wblah la hitondad to retain tba air. 

tdialbMSt todNIBiioftbaahiir; << represent Uie form of thejwrtial 
VBonn bl tito Mar of Ibe aloy, when in motion ; the arrows are intended 
to repreaent the corranta of air around tho ni'iMilc when in motion. The 
air, it will be aoen, tend* to impinge on tiK aide of the groove, which ia 
neaitot the bind and of ib* iIik, and tbna aids tba alltct of the vao- 

BHBCaA 

A.O.B. 

{Pibaa Ha aaJ,) 



nuM uA tlw F1j9 Annihltatnr. 

The fiK-t that PMOip*' eOttTealent puruUa Apparatus for generating I 
and ga<" - lit of Are has beoome it h\ « t l and a reproach to inveoton, 
is btit lit! ' In r iltiintrAin n of the aeri> >ii ? iiiii~>r;iii!i<« of grounding tlie claiDx 
of a new irivontioii on AHtts which will tio aupported by tho practical test> ti< 
which it iit Htm auuner or later to be HUbJected. Considemble time havii;i« 
elapaed i>ince Xlxi flularoa which drew down upon ha rtdicatoaa |w«t«naioBi> 
tba «oiM«n|i wbleb thay aa Joatly merits], the pabHa ntgr ba iMaraalad lu 
ham Ibal dka maifftotm* and aale i> >UU runtinoad witb wBa MieeaM, tba 
abeet-iron workers at the Novelty Works being now engaged in completing 
the srecond thousand in f^lfllment of the urigiiial cimtract- The aj-fmniius, 
»c IraMi, fiJ" Iwti j-rr.pldTKl w-tU fivorable results la eleven aocidentsl Urea, 
ir. n-iin- ■: r nlncli liijs u-i* tl]' ]iriin ipal or only cauMi of it» " annibitaliou." 
TiKOMi remarks are doe to the moeh.«b<ui*d madtloe, a(t£r our atluMoa (» it 
on pag* 91, «a bM •rihi «lMi wbMi » §•« Mgnad to ba a apaariiliaa «K 
the IgnomM of tba pttblie." Tttm tba aiinor&Miy h«l(bt to vUoli *s- 
pcctation had been ralaed, when the ga^ was entirely " innoxious to life 
when there was to be an end, through ila means, of "all extensive eonfli^ra- 
tiona in AmerJoa;" «1ie;i !tif' preaa of the land, ftr nn 1 w'Jfi, iltd wi-.h each 
other in the moat txtnivi^nnt pnusca, and wbeti ibi:* jrun. ul ciia^tj'jkiLod, 
almost aioiM, an adverw opinion,— firom thla height tbare is a poaaubuity tliat 
the reaction niay sink too low, and the apparsttu bo reacted in eituationa 
where it might bo of aertriee. 2iuw that the criaia of the fever b aafelf peat, 
Ito aiairba auoaad te toMfitoiBg «■ tba |iali*Ma of oar MMlin ndih a 
btW MB*Mi of Ito Mtaiit mite «4 dttoMta^ bafem too aatototiiitj na^ 
iag It anunc Iba tblaga tbafvan. 

Tit* fSre AiwiBiHatnr la a doabto oiaa of diaetjnB, oonlaining water be- 
tween the outer and Inner easing*. The inner case oontmni 'riKTi' lionts fbr 
prodocing heat, and al»' u'atl-^-u 'Airl-.i.n' iiiii ^rnn. Ttit iii,T'/<i;i)nla 
becume combined or kindUU !>y fnwturiug a vial, and lonn a burning, boil- 
ing compimnd of chtomte of potaaa, sugar, sulpboric acid [oil of vitriol], 
ehsrtoal, nitre, and gypaum — the furnace of a miniaturv eteam-boUer. Tbe 
gMto Ihaa tiib naa* of Uqnid lire mingk with the steam which is npid|y 
g«nanled aroand it, ind the whole formn a great volume which is inoapaUa 
of supporting cither flame or aulinal life. In order to understand fully ita 
ratioiule, tho theory of flnme must lx< nnderntooil. Flsiuc i* gas on fire. 
T?K- .^t-" of piLi i!li:niitiiit;n» our cities, tho lUuue of a oaodle iir lamp. t?i« 
liuin-r tr itti lii. .-1 : r Inr n i.nis 00*1, are Streams of gaa, Or jtr? . J' <ur/a.'t. 
The centre of a liamo la not Incaudesoeiu, as may be proved by mtcroepung 

■p wMt • ahoat «f r*pcr aad trithdnnrbv it wbM 
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■nScieoUy •corclic<l. If thn (ixpcriraont in fVilftiUy jmrfnrmcii, thn pnper 
wUI b<i britwn onir in a riii^?.* Tii*- niuicnut riM> iit Ihe nii'k fiy i-ttpjll»ry 
■Itniclloii, 1(1 .lv. rirnfKwf.d into a ^:;L- i , il licnr. hi;,! ri'*.-^ iii % 'VjnAUnt 
fttrcom. The uTil#i<ir of IkiiH stiraut m'dvif* the nocv-Mttry oxvjfi'n from III* 
■Ir, «Dd biinu, nrnkioir • thin *hell of flra.vbicfa (bed* light on eurrooDdiiiy 
«bJc7U (ltd keep the wick ■offldeotljr hoitad igr iu ogotioaow opvniioa. 
If • mddw pair «f tka bMlh klam tka itMiB Mid* hM to • I 
iridc b putbDy «eoM, wA Um nhdauir* BiMwria tt «□•• I 
docu. TlM fcDentloD of g»B, In IheC; mDtlnaM Mntly ibr > few •eaoad*, 
bat 1* loo mitch cooled to lignite, except hjr fViwh contaot with Same. Amd- 
ahl)* to thin in the c»>niba.ilion of nil tlic fnX» and pwiili*, and otluir iiul>- 
•tiriiA^-*, wlifK' tlitto i." IU H'liJ flf>> \(j ultlutain the heat iu a tfrijiKmu-y 
iieDcc of the flMO*. Tito pr«)«DO« of PkiUip*' stoam and noxioua gt^i, 
■vrroaiMiiaK tiM oaHid* of meii • etraun, prevent* the Macwf of axygtn, or, 
U tMBtod into it !■ M&dwl qtmitltim, dilBMs il, and d««tio]n, for tbo 
k III MnbvMllfelv pioyMpi Id tMkif IIm teno li I 
I Aokf h In wImIi ar In pttt ovilid nniyi ^ 
be lonir eDoogfa fl>r ita eomfilete eitinfalaliincnt. Wliere any eeal or loBd 
flre «xUtii, it can be of little acrvic*, except *» n i hiM-k on tb* Hime, lasting 
only NO luuir tlte alnuMiphvric air i« ('Xcluded. I^ulid Hre in variotui fbrma 
is oIVq tctv tenvioas of cxi-tci-.L'i-, ^'roijTcnttin^r ftnii destroying to agroAt 
extent cvvb iu the moat peut-up aiiuatiou*. 'lite extraordinary' prvfttreooe 
nuDifcatad by the intcruted partie* Ibr tar, reain, and other hif hly lullam- 
■oabl* OMtariala in the eibibiHon flna, ia tboa raadUjr explained, aa alao the 
auoBf preference tar baUdlnga eonHmalad eai]ireaaly tar tha ftnmtf of 
gnan board*, witfaoat pfawtertn^ or «lb«r ■Oels and cnnniaa in waMi An 
' eoold eoi]c«al itKi'If till the blast of stealu waa put. We were pment at 
die long Iwikr.i-i-ir cxpi liiiicnt in tlii* city iu Il««mber, ISSl, whicii 
managed by ihts io^entor hitiL-t'lr*. ati l uud^-r ilu- ai.i!<] ir<"» <if' t!n; Ainrncui; 
Filf Aliuiliiliitor tVimj-iAEiy ; .^ti'i nitilr wo *:i'LSt ru'v'} p:' ;,i nii'.. 
wbo4e proceeding?!, tVum the odvertitiemetil of il ha *'a IriuJ wliii-ii Hitould 
MnviMt lha moet akeptioal," to tha aabaaqaaai fcataiico that Mr. Phillipa 
' endangered by the nob, to be. In our opinion, the moat 
I and cooatunmate ppiclmcn of Immbugjtery ever attempted to b« 
1 an the ecrionn bii>incf.ii i-nmnmnity, we at the aame time exproaa It 
equally onr conviftinri, tluit tli'' pr-LliiL'tM of tlu« apparutun niigitt he, and 
are uiurv utt't'L-riwj iu * \r,rix'i:i ■! n.: ' iniir.g spirit*, tar, oil, luiJ Hitiiilur «ul>- 
atonccD, than a «iipply r-f water, uiueMit ti;e inttcfr coul<i be obtained in liirgo 
quantilieH. The buniucM ia now in the faanda of otlier nuuu^rer-, ai>il il U 
of Utile moment to comment on the maiMcavita at ita first importtition. The 
, Mi4 lb* «n|f «na whh wkkb IN nnnM «ar nadan lo Iw «Mi- 
litHdibM Av^ilittipiMlMlvilnt. w« ooMldar «b« or two flie 
aoDihitatnis to be of tiUttag hnportanoe in ordinary oaaea of Ore — of great 
Talne, perhapa eqoal to a pail of wa>«r, in c*m of a lire Jnat ataiting In a 
cl,i,»»? ro,:.m — of questionable, but pf*MibIy of supreme importanc«, in the 
cl<'«e I. old III aship — i inori' LXi." ri'ui-iit» i>hi:"j]d hi' pul 'ijlied relating tothb 
point ! — and of great effect in nabsloing Area of any kind which coiulat of 
BMr« llatne, ax dura the bnnUnf of far and tnrpenllne. From the nature of 
ik eonatmoUou and rarity of ita lua, we aboold oooaidar the apparatua one 
^riM faMa to to MglaaHd and oM of erdar, amciil^ la Mm teiltata of 
•alirwkin«Milid,aadaoiiia«liat Dalilo to oQaetkn fivn ongar by nn- 
akilftal management, exploalon when In uae, or apedtaneooa or accidental 
operation when not wanted. VTe wore Informed that the early triala in 
London wer* »crioii*Iy inamsl by aeveral a*-x'i<le»tal explofiinii*, whioh 
apread the burning euijtentB to the lujury of iSu in HUud-.r^. In referrnrff 
to another point, we may atlnd* to the report of an alarm on lioard the 

in Bi«|^dandtolllli«o«Bti7, ndvUebptvmtoiMoDiinlMMlnilf- 
nllaint tboggb 'Winwt aAair, eoiuUting of the apontaneon* or aoddeotal 
I|i>1l1llll l»f Ihl ilWlMlall. while <:iiiictly standing in ita accustomed place in 
tta eaMn, maUllgngNat di«turl«nrr, blinterini; the pnint in the enbin, fto. 
Tbh jimrnil waa, we tMiik, the tnl to vyy^jfi: thf duiuin uf this tr>.-mendon» 
inventioa at the ontaeL, but frotn no lower iii<>ti\o'< tli»n wtrift jiu>ticv. botli 
to the oofujiany and the pnblic; ar<i if. iu xhc utxive few line*-, we have 
conveyed any new beta to our rewlen, or exhibited older un« in any 

tlwrarllfki^flwi 
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• Aaaaaaihafcaalaii l i »f ■acka- — ^ , ^ 

Htmi Aeos Ika la^ bjr wliuli ua writai^ IbB 
iae anay allHr aaa i kei l s of pratiaf ikat turn b hrt* 
taw, laaar of wliWh rear nAtaiall^ nfgmt CkeawtTM 
to tW cttfMio,. Hj,iriu a^i buaiaf ttsMi bent wilk a 
■an saliit laai*. ta eoaaniaMea ef iMr aoaiaMat a 
h|p jwpaiMBa ef ft»a njgm. HaOkliaMikMid 
ttaaaatlMt efa (fMi-laaip, Tt* aamnaraair 
immm, Mb ef -''M, tr,ti of r»>.. u .^aiia Mir 

Aam la eA S. pifr ■ < im\,awvr. u4 fMjf* 
■IfaiatHk Rantw ef Kapan oa Ceala." 




"TnWatilMdlUiatannMiertlMlWMISMM." SyCbwlNB. 

Stuart. Euffijteer-ln-Chief of the United Slataa Navy, aotbor of "The Naval 

Dry iKL-k* if the United Sutes.'' C. R Norton : New York, ll«J3. 

Whfth, r ii.n.«:i)ered with re«p<-et ti^ the pr'ciuiiieut j^art »liich the aub- 
Jec';. 'h-K ui.rl; iii>^ ujtule t.i j.Iat in ivj^h DuC'-ULii ar.ii in iividual policy, 
or witli rciftird olono to the mcchaiiicjil cxtiulioii of the Wjk and the high 
offlcill poaitlonof ita autltor.thia volume ia one of the moet im(>ortjiijt wltlcfa 
haa Ixeo lately iasaod from the Amerioau preaa. It ia the aeoond of a aerisa 
on kindrad aubjceta in eouiaa of pobUeatiMi on MiglnMriiif ml^aalai and la 
'an elegant and aQbatantial qnuto of n« pafM, IDulWlad by M hnga an- 
gravings. The novel apeelacte preacnted by the mere exlstcnee of a poblj- 
catirjti with thia desl^ may well command attention. In this volume we 
have not merely under llie aanetir.n. hut fVom the very hand of the EiigiiH-er- 
in-<?hief of a liittion which liAa aifLaiiy, to a ce-rtiiin degree, Maumed the 
protectorate, and hope* aoon to cover with ita lag the whole Weetem con- 
tinent, a minutaly d a l J Ied dairt|m«n «f tho Mb, machinery, araiaaieut, 
rl^n^ , and perftmuDoaa of tmj •tMmr in Ito navy, and, to a oooaldo 
able extent, the same Information lW|H<nllHl dl the mail ateaman whicb 
tnay. by the tcrma of their contTMla, bo irilad en by Ita government for 
naval pur]»aci). i*erhap<t few movement* are more indicative of the lll>eral 
spirit of the age tlun tlina minutely to dii-play the reeoureea and present 
thoti; fi r f.li' j-ulroiiage and approval nf r.\-ii- nation*, aa wuil an our own. 

r 1 I I ■ li; »fnue very evten^Lit !i!t._rii'i:i.^ iinJ ri'hiiil.lu.i'^ of the Kul- 
Ion, AlieglLany, and Princeton, equivalent to the conatructioii of new vea- 

ael% and aanailaf IhHn H auch, the wholo aaaAar of ataooci*, of all cbwaee, 
whkh have baon eooMneted or porehaaod by lha Kaval Depajtment is U ; 
< r which hat lit now remain in tha eeirlee, axaapling alwaya the aiMtW 
jut'utal aleauer Union, bow lued aa a leeriviaK^Up at the PhiladsqUn 

Na\-y Yard. Of thia wmall nnmWr, the Su^qiiehannah and Powhattan, 9 
guna, are alone ranked aa firai 'Aiu:< ; '.t.e Miaaia.ii]>pi, 10, Santnac, <l, San 
Jacuito, 4, Princeton, 10, :uid cii .ny, 1m, arc of the B#eond elaaa ; the 
Vtilton, li, Maa*ai:lLm»ctL)i, — , aii.l Miffnifui., 1, -if tlir iliird; and the Water 
Witch, 8, John Hancock, — , and Vixen, — , of tlte fourth. Tlieae will be 
included in > aggilil l«M< whiahwill wan bt p w i Mt i< In wg j <|M, abow- 
iug tlte dlaiMiabiiiii and tT«rage perlbnaiiMM of aetily lU our octan attini- 
en>. The Moiun navy of the UnittNl State* prove* to he l<aa than that of 
Spoilt, Holland, I'ruaala, or Ku»...in ; in only about one-eighth that of FMaos, 
and ouo-twe)fth ihitt of Englar.d. Tlii^ i» without regard to the mail steam- 
era ; nf which, the .\r<'tie, lioltie. TirittL', and Atlantic, the Ohio, Georgia, 
and lUiuoU, are, by contract, " so coiiatructed as to render them convertible, 
at tlio Icaat poeeiMc coat, into war ateamen of the first elaaa in addition to 
which, tha Waahiogtoo and Ueraaann, the Fiankliii and Unmbohlt, oo tha 
Atlantic Bide, and the OsUan Gala, Tsnnisssa, Oaianhi% ,fta— m, OsUlbr- 
ou, Oregon, and John t> Btovtan, w ft* fHtUt, m eeamylBt tha nilli 

under cuulrac'tii which atipnlote that the govenunant liave the right to take 
them for war pnrpoeos. In luldition to all tlteac, there exi..«t« a large fiecl 
of tir>t-claaa uiail and oilier atewnen ou llo- .\tliuitic and I'ae.fic ... sfts. tioi 
ineludod iit the oontrada referred to, hr.wiicli i.ii.:! t j r..l..h:i 1„ n.. il or 
lee* available oo aome terma, in carve of a su.luiu uuibrvak of ho»lilttiea 
with any powerAU nation. On the qaration of tlio valve cf aueli slaaaeia 
as thoao of the CotUna Una Cgr war purpoatce, a large anouut of inltafnalian 
is oclb«Ud ftom niiiMM oOalnl aa w iaia, the Inflaenea of the aathor bai^f 
thrown iMai^'in fcwr of ttair atraBaUlttjr and wnftiliMM. 

Bet, in any view of thla question, our steam navy Is quite limited com- 
pared with those of the Enropoon powers ; while, in the language of the 
anthor, " we ar« ooiniiiercially the sc<H>nd maritime power of tiie w^jrid, 
VI itii a iXjOLfl exter.iliu^ iv.r thuuaands of miles on two oceana ; and hear surJi 
• relation to foreign uilioua on thia account, a* have Ibr a Dumber of yeara 
peal involved the ooiwtant pgaaiblB^, and ottaatlnaa the seriooa pn>liabll> 
ily of boatila calUaiol^ a rerauliaUo inatanoa of the nUinco wbicb ia placed 
1^ «ar tovemment ou the latent and wdefolopad hqhwii of p owt la aar 



' A reference to the detailed peribrmancea of our war steaaient, aa givrn 
in thia work, will show very oooclusively tliat, in yioint of apced. liicy exvel 
th« l-H'ht (ileamer* of a navy which luia »f«nt rujlli'iii-' ir. experinieutp. ii»id 
cxerti'd tilt: ruc«t rlninuoiia ell'jrli^ ti-' altaiu ]h. r I'l . " m . whil. .1 i/x. ui.i-, 
that in eoouomy, effloieocy, beauty of eooatrucUuo, and cuuvenieuae of ar- 

""^^mMt li intTm nnTri aUoiM^ b IN* «(fk Nfi^ 

HaatnfiTi WbOa they ba^-e in numbera a eorreapondlnf ratio with ibosa 

of England, they have in all their important qnslities of architactitial and 

meeiuknieal eonstrnction a similar *apcriority~a fart which la a eouroe of 
national pride niwl gratilloation, aa well aa an honor to the private entcrjiriae 
an 1 ^kl\i Jevelujic'i in their eonatruction. Il ia alao wortliy of remark that, 

lk' naval i-WAr.icr*, lliey are tiy uu meaua sui^rior copies ef 1 
holla and coginea, but, iu most inatancsa, poaaeaa fcaluraa 
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A TolwnbMiuanMndli totbo voik ftatidihM eDpeM aslnM* flrom tht 

sU^m log* <tt tbe ranoiiH vun.icIm, list* at cuifitteerR, b*jt1i of tb« nuvjtl iin^i 
Dull »teiuuer«, full niefiftcfUl'jn" for llie «>u»trurti«ii ttf Ihc I'uwbnituii uud 
Sn^r^qchaiiDii, uii bUd two of lln.- (Viiliit* stmiiifM, li.e Idler of Ciilof 
Eti^nt-er <fiiv on ibc v»Iuo of paiU i j ,.] 11<^-w1h:d1 wur »leaiiuT, thr re- 
port of Uw BuUmrV t^Kpcrimcnt* on coolx, vtitU uu AjJiiion^l I^L&eri a 
•OtpttoQ «f Ftmoo** (iTMh-wilir oondcBscr. dixI ■ c<>ni|iuxiM>ii of tlw 
af th* OoOin* and Ciiiwrd lis**, with Uh- tfw uf the qu:ck trip uf Um Afctlfi 
ftum N«ir Yari: to UvtspMl, lu » <lay>, 17 honre, l;i niinut<>i<, moan timo. 

TIm work is Bat Wltboal bnlut, of which the tnoMt hltIoiu in ihu exi.ttoiii.v 
of > few jioMtiv* (rrrsn. A» « bouk for refer*noc, its v«lur woiiKI liv- in- 
cr^ftAcd by luore <]i*1inctly denoting in c*cit whelhur the dencriptiiin is 
of t\n^ prvscnl vcwd or of u itup«rkuuuatei] affair l^n^r "^itioo p^plactd. Scv- 
«nl tyiwtfrapbiail «rror» «ra allr-wr<l to appear, p iri> i in .oriancc are 
onuUad, wbich^ duubOeaai mi^^ b«vi» Uku readily i»u|>pii«J, &iiJ, ia ^01ue 
, tk* dMMfplten* «r lb* awwl i w il ilMiii w norv or leu n u an li a l ly 



■t Mt Taking A* aafiaaa »r ilia OoMn Otl* Ihr cumpl<. Die framiivr 

it Mniawbat olMcurvly dracrfWtl t» if (liviDg two Jia^oiiiJ brao«> to each 
pQlaiff-bUick, wh'ilti tbrrr in but two to eoc-b cng\nt\ T)u<* i« triflinif com- 
pared with tb* liift nuatlon that Ike valvca arc "arrauecd with AUcii's ad- 
junldble cul-udr," wbilv tlirre l> unthlng af^proarliiug to a niiiillarity, cither 
in llie valve motion or in th* mctbod of vroricinjc or adja<inv 'he nut-olf 
vaiva, Tlie pns.>i»f Hmuijfcuxcnt by wliieh Ibc pupj/Ct-valvc is adapted to 
Iba oanllatiU); CD(;iijo may be th« invritttoii of Ht. Allau, a» wa believe i| ia, 
«d ^tl^^ll»^ l» ka j/MMpi, hat l* eaa^aHal^ dlAnnt, in wmj taapMi, 
lyom M ARas'b aiQiMiuUa cnt^,'" w applied to tka HamlMiUt, Atlaatio, and 
other*, and known a* tir AH«n cut-off by cDeiDocr« jrcncrally. TIjo text 
i.»'Io«btcilly tic rrvi^'il ntid the erront exputi^il before the is*iie of a ne*!- 
cjiui eilitioM a hH'ip J" ti'tu- in prcjioraTiMfi, Tlic work in on* aiiicli o^ni'T^^'irlh 
itKr-If. bottt t<i )>nirinc<^r> and tfentleuien of leisure, mn an defiant oiwi ^ itl i --Mi: 
|wrtor hook, and U un Intcro^ting bifltory, a* well oa d^^criptiou, ol unr 
inf4iiitllc steam navy, 
Tiie tluely -esi-cuted dnviDg of tJia eiigiit«t of tits QoldsD Qat« aooom- 

faqriaf eir pMMiitBmkar i, iritii tlw •XMption «(tk* iKMring, ■ i 
■« ftM OM dM lUmtntiHM artU* MM*. 



4Ioiit^l|i Ifotn. 



iCnaudom, of nomc place, hi* p«k)lilM<l • jHim Ikr |ii«p«l1in«r 
iqf auMdi dnuns, in place of pMldl^vkMli ; alliir wMda, he 
Btmi i i iii t» oaiw WW tk* pwtpiwy at tkt itH^ l — tiiJ ariDMXiBgpiA- 
diaa. HiU Ifalty ia baaad ta a aoppoaad ■miafj' to the eaaa of a loaomaliw 

OD a railway. 

A pa|iKr lately read before the Ituititute of Brituih Arehitcda, Mtii forth 
that, conlrnry to the opinion of the London liuarl ' f ITi^alth, m^fl water, in- 
stead ofiiTr«y, is injurious to animal lil'e. The i-i "f >-xistalned by nu- 
lu^us facts, siiowiim the low loocof (JtAsyatem, uid ttiCKlandtilaralTectiona 
btSiMNd kgr dw tkMOM «f Bm^ nqr oiim, in ifaa water, to be a« deddad 
■■ tk* asceadva dtirtSofrntai otjkt auf nliw tamparaoMai proilnecd by too 
(iMta iiropMrtiiin of thou f'ubttanoes. 

AmaMitf^etnrer of woollen cloths, near I*eni»toae, i^aglni4«ll«adijbcr>rered 
tba( milk ntixrd in lars*" pr<>]>ortloiis with olive oil, fonnn a cumtMiii. ! quite 
•«tif.rr:i r '.J *.h-j pure oil, of which largv r^nantities are tt»-('.l, ,it ^r: ur rxj ^mse, 
in that huHlncxa. A icTcat rcQDomy in mauuActurin^ i» auticipoted, and tba 
diMovay kia materially advanced ifau price of milk in tlie nianafactnriaff 
dlttricia. Steam baa •upsn>«ded both theac artidea in hount of our beat 
I nillK. 

I Araonx, of I'aria, ha* patented in RnclanJ the fnllnwinfr atjrle of 
railway carriages : be uees two atdcs uidy for each oar, and Ixea the necka 
of the axir-s so that each is capable of shifting!, independently of the other. 
Till «irniu;at arc giil'Icd, not by tbe acthm adT iaagaa (liixtiiif i^^aiiM Iba 
nnl. . T :he rail, but by friation-wh««ll, MipiWlMd IB IbbMbiJ f ll l liO M , )• 
run uipuiut Ilia sUla of the nib. 

▲ iBBriaa nilwigr af aitNMidiBH7 iaqftk ia p wpi aii , la iMHa 
ataanbeata w!lh tlitlr toadi to paaa tke FaTIa ef tka Ohio. Tha Faniind 
Cmul. on the Kentucky »lda of the river, carries only Teaaela of W> feet ar 
lata in len){tli, and tn feet, extrerae breadth, orer the guards, exdadta|f 
nearly all the flrat-claea f't ii-iv ri. («.r-» Hi^et?«l-Tia m fwo The incteaa- 
lof trade through the tj'nn ri-. i-r, brrTuni:,'- u^m. tli<' -r iiij-l.-ii i*i of the roil- 
road UiMie through VlrKiuia, I'eunsylvania, and New York, has indace-l the 
projecllun uf the railway on the Indiana hank, of a width of about 72 fect, 
and of a length about 11 mile, with a ludt at cooh tenoiona. The didbrouce 
labftl,btnMantlia bairi ■ndlbet«rtkalklb,iaak«BtM*aL Tka or- 
Ttaf«a on wUob tba beala wfll be tranapenwd ara to ba moved by atadonnry 
enpinos, by means of a wire roji* or chain, the whole adapted to the txaita- 
portinir of •teainem Mi> feet in length. The look at the loarer terminui, we 
are la/brmed, ia to b«ilitataa4jiMtii>c the baatociiba c«adla,aiul to diatiniah 
tkafMdia. 



Ika rotnpoaltian of a tiaw plmlle malarial, ftr tUimtag varlona ohjedai, 
liaa baan pafaUahed in the I>on<Jon ChemioU (taietie. It coiij>i.<>is of (va 
parte of iHtad wluting, worked up into a poatc, b mnnll <iuantity >>f Vcuctlaii 
turpentine bemi; adiled to destroy the brittlene*.. It cools and dries in n 
fcvr linurs, and bcix^incM ns hard w stone. A small quantity of iiiine^'d oil i- 
added to prevent ite clinging to the hands while tlw Venetioii tur|>nntir>e ts 
bcloK workad into tba piataw It may be pneoad into ahapae, w<wiiiKl if 
hand into modela, or monUa may ba made at tka aame material for rapro- 
dodnir Smogea. Tbe naat miaat ba*kapt waim datinf the praees*. Any 
deaired colore may be kneaded into it. 

Mr. Jiaieph tlarrison Utely exhibited, at a meeting of the Kranklin Insti 
tnte, l«u iron ca>c« which had b«CQ made the aubjcet of expcrlnieul with 
r^ t'-i^i^ tl:n T rri*-is-lh f>f 'tfiyed platea. The loivvat plate, tj* h'.rbp.« -^^itore, 
[lull rliiok, »i-.L rtin» inch diameter outelde of tiu' ilii.j.i:l, unJ S'-', 
inches apart, witiij.ti^,jKl uu jiydraulic prtMnre of tfOi i^. per square ineb- 
Tba aourilar, 18 luchca t>quan>, Inch thick, stays i,, inch diaaalar BBHtda 
tka thread, aod t>;« incltea apart, exhibited very marked appeatlM •fk«|g>> 
tag fca t araaB tka auja at M> Iba. j aaaa ub Tka aa^iimania weta ipaAi at 
IManlMDf , Ib tm. 

Tlieodore Poeachcr, of Pliiladelpliia, proposes a screw p>te«iner to navigate 
the air. The ship to bo bailt rcrr light, of a lenifth So times the breadth, 
and prf>vif:lt'd w]*l, *,rnr.II wboe,ls M^^dpr^Ti^otli, nri I tur^f-^ it'.i^!iood planer at the 
Mi4l<«i. Tl-r ■'liip, ni, >-utrtiTic, U t', niri id.'rii^ tt.c 1 iH the air tiniler 

the inclined |»laJue9 roisca it bke a kite. ^ In the ojkiiuoQ of the propouncier, 
''tkagnatarataaUcitjrortkaairwtll (smipHii«taftiritawantord«Mlqr,"and 
'■trketa tka taiauga ia tka •aaw, a naatl wtU not laqtiira mote p«««r )a tka 
alrtkaBiB tkawanr." FawvHI btahaMtadaalda agilnattka pkHMttOlily 
oTtUaadiaaat. 

An electric, or clectTO-mogiietie, arrnngemenl, for aetiuting tbe valves of 
organs and the hammers of piano-fortca, has bwn registered In Engliind. 
The deprea«i«i of tlie l:r v cmplifii Ihe -imiil, and niwaae tka alacttO- 
millet to attract its anr-ituri; , i«l irii ix i)U.><jhu<l direct la tka falttarkua- 
nser, di**pen»lrff with l^o i-i..-utl ri-inipli,_-itr-l ti.i'i-iiiinism. 

A >-ciil|itL>r i-r I'li.-i- lilt- i s i-oi;ipii-l'Mri Ibr supemedlng gutta 

perrba and BauutelH ut-, iii sheir diiTerent applications Gatta pcrsha, in a 
kiaiad ar p l a al lc sute, ia to ka adsad wMk an aqail qiiantlt]f at r 
aaaiaal, w <aaa< U> a iwty cooaliiniaa wttk amill. Ika ingniatairii i 



Mr.TkMWM Allatt,«rUiiikBii^, laalMad I* kai* padtaaad aadlMla^ 
magnetic luivhtno of great power, at anal aiML B» Mmm tliat Um Amar 
npplicatioua of electricity, have all lnr«lvada«aMa«rft«m MtftMparaaUk 

The detaila have not been publiKbcd. 

The Kiigineers' Institute, of the dty of Ntw \' rl.. Imv - ji.st orsaniied for 
the eneuing year by the election of the following oiliwr* ; i'rw-i !i"k(. Thi-'m«« 
II. Koron ; Vicc-l'residenU, Geo. 1'. <l«rk and K. II. Ilaiinu; I; ■: i r.liinr 
Secretary, John Poaku ; TreoiiuxAr, K f aroo ; CorraapoDding bcciftarj, 
SawiitC. Crtfiar. Tbia te a ilmkai kaa kam lamy l a aipmaaad ky act of 
tka LigUataiaw TkalkaatoiawaiBaat^atthaaawiaf aflfcacaaaHiataBd 

Bowary, Camronnlcutions slioidd be addreaied to tlie CotTvspondlliy tiO- 
retafjr at the above place. 

An organiaation, with the title of the American AModation of luveotora, 
has been oommenoed In this city during the peat month. The general aontiid 
election i.» t!i he l.ct'i :ri thSi oifv In October. The prindpa] oiScers at \<Tt^rTA 
are s.'; f i'-I iwn: i"iijr..it Jiocvel', 1 'rr-iitilent ; W. Wriiriit muJ IV-i.j. ,-^iirr 
wood, Vioe-hreeideula; J, K. Fisher, Kccordisc Sacnlary ; Warren KowcU, 
IVaaaoiar; and B. D, Bhawifd, C B w aiy>i i i li i i t O t w a i a tjr . 

A tdefrapkar ntanad W. D-lTaiaaa, atCklBMllia, 0.,b alTiidilBt ftr • 
partnar with eqillal, to experiment on tiio pradicabUStjraf ( 
munieatlofi between siatioaary offlcea and railroad tralna 1b I 

tiotnebody calling hiiiiaelf a " Maine Yankee," claims to pcueoa a plan by 
which nulroad trains nuy travel one handnd milea per hour, in coDae>i{uanre 
of a new f^mi *»f roa^l aiu* imj-nn-e.:! ^'>^amotlv^;, The boiler !i* to ganatala 
atealfi r'lu-t'.r Ihari ii: yiri-i-crit, ari i ■..■ci'in-.ivvc rm-l rjir»4 i\ie lokafa- 

lieved Ini4ia Vkofatioa. lU** (ur us U^M ^liiU y iit rtV'-oiltid- 

Tlie finishing nf the Crystal Calaee in this dty ia likely to he delayed far 
beyond ll>c advertised time. Unforeseen dilBcuIties are said to have been 
ai^triaaead in tbe eoastmoiion of tb* doma, ia oonaaqiMiioa ef which Ilia 
batldiikg will not probably be ready for exhiUtion nntU the loot of Mar <w 
flrat of .lune. We have it semi ofHcially that great effbrta are being made 
to cuini>lcte the whole m> aa to open some time lu May, and tliat portions of 
thf biiililing win bo ready for the reception and sale-keeping ''fL- .-.l-', ccr- 
raii.1', I ;, llie first of May. Tlils (wstponemenc will be a dis;i| i - ii i i i i t to 
some ; hut tlw re ara otlura ao doubt, who, like the maaagerr, allowed them- 

sdvea taa nm«Hn>e> aod wM ffitiit tima ttatniHlwaof thb cppartaniy t» 
compMa tkdr aitkdaa tor ankHiitioB. Wa kaaw aavaal who an Ib Oat 
poeition. VaUmkla maeUaaa, 4kt., irill» «• tUnk^ ka Naaiiad tit lawd 
weeks or moaika aAaraptdait. tatandbf azkiUtora w81 pllna taka par- 
lieolarnoUsa. 

If atfaia ia isAf?a^^midMtar Ma atviwidad aiilv ■■wDl a|tpaarlti iwils 



Digitized by Google 



APPLETONS' 

JHrrlianirs' JiagaiiBf toll Cnginrtrs' Journal. 

No. S.— Vol OL— HAT In, 18S8. 



BPBBD OF THS TRANSATLANTIC BTSAMSHIPa, DURINO THB TSAR 1892.* 

BY B. P. amKwtm, earn im. v. & mtt. 



FixDiKti it niN^eMuiry brmy own infnrmntion to know the fair av- 
emjif fjerforuiantpii of the Attaiiitc strain »hip» for tlm Iswl yvnr, I 
coii"triioU'(i tho follnwinp table*, in «liich the " l.in^i Ht," "ihc hiiciri- 
ci«l,' iuiii llif '• iiH-aii jMH^i^fi" urr 1,'ivr n, witli tin- -\H-n<i [ler hour in 
gr«j;ru|itiio>il uiilfH of (iiUKJjl fvtft, at whU-'li tiu* uii-aii |ut.i«.i(,'o wax 
made. The lime of makirijE; the mmngt ia the true tinu*, n«t tin- up- 
futtnx; 4 hours bdiI 4d ininulca Ming allowed aa the difference bc' 
tWMD the AoMrieiui and Britiih j>oct«. The epeedof Uie 
hour ia eabnlaied Ibr the fbDowwf 
New York (lottery) to U 
Bunion to I jverpool. 
New York lo t'uwcn, 
Nrw Vork to (il-i«ifiiw, , . 
I'hilailfl]ihui (■> l.iviTj'iuil, 
It] rt'tii.irkiii^' till' ?.[M-i d.-. the vtims 
fr['U''l ;ii il I'hil i4i liifil.k il ii;u-l In- borne 
iiti'l Irnin wiiii-l; ..;h'. i1 )» riini|imi.'il 
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timi llie iatler city ijvlug ajluuted on the UeLan'iir« Kit er, 1 10 laUvn frum 
the oaatB«afe% «hitrMtiene are frequent m ita nanimiiSm, ftsB foga, 
lee, namwneaa of the chiimel, &«.,Mn«in{r oecaalonal dalaationa, 
which bviiig ineladrd in the time i^vvn, make th« vt-wml'D xpeed aimeir 
aomewhat )«■• timn tite truth. Tiic- ateamora plying to .New YoK and 
Beaton auifer delentions ftom tfaeao caaaaa in a lau degree. 

T«lle cf Passmt* made by M Btum traMi ^Ike Oimmi line of 
SlHBirtim/M- ito eircm unhiI* eommaeiiig An. Ul, iW^mid 
. Ptibig Not. aoik, iUeU 
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A« tlie Atia and Afrira xrv the only two vcaaela of the Cunard line, 

that for luze and power ejin be put in competition with tlic Ctilliiia 
Atcaraeru, it In proper to tontine any companion to tbrm ulnin'—aiid 
from thr »1)ov<' t«lili. it .ippi'iirK, that llie lui'.'in (Kw^iajre of llu' f'olliiij 
^li-utm-r^ I'rnni Ni'« \,.rV. i.. l.i'.i r[i. nl unly 1 hour anil IH nii'i- 
ultai ikurlrr than the meuu |>aiuiagc of tin- Ciiiuird line. The nieno 
1 of the CoUina ataoinara mm Urerpool to New Yorh waa • 
\ % ■riDOtaaaforMr than the ncan pniwii),n? of the Cnmird line. 



It Uioa affMie that 
the greatcat speed, I 



tora aa 



, but in so very alight a decree orer tlicir rnmpeti- 
to be M-ancly cnlitUd lo the luinie of vii-lory. Indeed, the 
I of the |Ki'««ijJi '< fr'iin \<'« York lo l.lM rpuxi iiiuy l»r lonnjilrrrd 
identical when the prf;it iti-tiini.-L tr.iv< r.-.<'J is t.iki'ii into con'>idi'rii- 
tion ; and the dilTori'iico of li' iiri iiiiii»1i"< rv iuiri'il liy iliu l.'iin.ird 
line 10 mukc tlii! piwHairi; frum LivcriwHil to Ni-w York, in wiiivh lii-jul 
windband aeaa are enoooatored in a greater pvgfOTtlm tluw in the 
other dbeellon, may bo aaeribed to the greater rarfii(a>ro offered by 
their fnller bow k above watw, Mid tlir grriiter qoantily Of their epare 
and rigying. It iii well knowii that the utv rage eomamplion of coal 
by the rf.nu'lii of both linen per voyage 1:1 about 900 tonit ; the paildle- 
wheeU are inbutanlially the some, and the losseo of efl'eot from them 
about ei|ii;il. Tin- xtcim in uteil, Imwi'vor, in the ('olliii» vtvm-lK iit a 
hii,'hi_T nite of I'Vp.'uiiiou than in llu? t'unardeni. ii-.it- iJli- im-iin i'fr,*i ti\o 
pressure in both i« about ihe same. \Ve are nut therefore entitled 
to aacribc any decided auperiorily to cither in wheels engines, boilera, 
or model, bat in the kind of ri^, and in keeping the bow linee abaip 
Ugh above wat«!r, ao aa to diminiiJi the reilitaana «tf the 
atraek by head eeaa. The anangeoMBt of the CoUm « 
to be (he moxt judleiotiii. 

Tlie-three vevsi-U, yiagan, Canada, and Bumm (eompfahft irith 
Ihc A»ia and Africa, the New Y'ork branch of the CunnraUac)i 
though of iimili inferior ^ize .md power to llie Co'-Iiiii !<ie.-iiiier>i, ImM 
neverlheleiui nminluinisl a high ntte of Hpe«d: tlie mean of their pa^ 
«ai;e<i from New York to Liverpool being only 14 boura and 43 inla> 
utea longer than the mean of tliv CoUina |i«aaia|nM in Ihe same direc- 
tion, llie one weetcriy PM«we Bade by the Niofpm, bi which aiw 
broke down and put into Ilalinx, haa been onitttd; aiid if we onit 
also the exceptional lungle pomiige of the Canada, and confine oar* 
s.'lve» to the men.i of Ihc Euruya'i paitangcs from Liverpool to New- 
York, we ahall find it bat 14 boura and 31 minlMa longer lhao the 
■amofdiei 
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It has gaMNUj batn «nm««l Hut tlw fcra mafc point tlw 
■emw jmptllM't ooBpared with IIm paddla-whM, wh Ita inabilHjr to 
pnmorliotuill)' maintain the speed uf (liv « cowl njfMnat hvad n indii 
WMWW; in oUivr wurdii, Omt lh« difTrrt'iice lietuvcn the spv(*dn uf 
th? Bcrcw 1. -ssol :ri going with the wind and against the wind, wan 
vi'rv i:iiu :i ^'ri';itt-r than the diflereni'c bvlMven the specdn of the 
paddli'-n lif 'i M.-tM'l in (ho «imc circumnliinccii. N'-jw, it. h Vimwn 

lluil fur IIk' :;ri-:it>T ;Mrt nt'tJle year, Wt'iltrlj wilnli uud jin wiil ; 

thcrcfon!, Uie foregoing tables Hhuuld ithuw in n marked nuiiincr U.in 
dniaMtftalie «f tu fcrMP, if it «txi»t. No sueli Mmmtt, howarcr, 
en 1m otMsnred ; on the eontniy, taking th« tJueo aonw ataonwliips 

OlasfTuie, Ciiy (Hangosi, and C'ify of Manehttltr, the mean of the 
weHterly possiges of tho first is actually It hottfo and ti minutea 
shorier than tlie mean of Uie caaUsrly pn.i«ji?ei« Tin-, < r un.rs*;, 
throKTS out Uio exceptional passage of Feb-u.iry. wUm tin- f.i ;<i;pk' 
was oblijfed to put in».o Ilnlifn^, swl wni 2i' » :n;ik:iii; tl.i- voyage ; 
but even inoludini: lliis i'iis*-*)!r, ll i:n-:iii sm s'l-rly suva^v ia but 13 
hours and 47 mioutes iongtr than tJie mean eaitierly one. The 
mean westerly passage of IM ieMHI^ tiw mbftf Olasgote, U only 13 
hours snd 26'minut«s longer tiuui tbo UMM caMerly pas&age; while 
the mean westerly passage of the tliird, the Cily </ MancKater, ia 17 
hours and 5 minutes thorler thai the mean easterly iMuuagc. From 
the fnregfoing tabies, then, it appears that no greater diUVrence existts 
between the speed of theue screw vessels going with and against tlte 
weather, than Wtwpcn thp speeds of the paditlo-whccl »c»*el« under 
the same cin un.t'iiuu Th it strong westerly winds prevail for tho 
greater part of tlte year between our Atlantiu porta aitd the Britiith 
i-^landu, i* proven by the fact that the aailing inckeU an from one 
and a half tu twicv iw lung uakiog tbo WMtoriy u the MSlerly (us- 



Ttthle shotcit^ Ihe main speeds of ihe Atlat^k Steamships for the East- 
erly and jor the Westerly Paisitges ; and aluo tbt mean iftei ef tits 

Eatterly and Wtfttrly Fassaget ; for the ek ' 
Jan. Ul, ISii, and ending A m. 30M, lUii. 
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(Fism iKa Canailian i«wwil.] 

Hi^ Brtdga. Porto^i^ IT. T. 

vSm plai*.) 

Tt» BaflUo and New York and Citr KailnMul is one of the branch 
roads which hare sprung AtMD the New Yoric and Erie road, iui4 ia 
Uie more espvrially inten-sling to us as bringing Ihe xiv-fret gmt 
to our frontier, and which will at an early date he continued to IM 
inouth of the Niagnrn River, when it will form one of the many 
routes of travel wTiieh will conm'ct adviinlagcously with the lines 
of road now hcin;.' hiiilt in f'.isiada. At I'orlage, tlip ffjitful val- 
ley of the (n lU M',', nt otlier points for its^'ciitlL- ~lrjj>-, and 
teeming furais, ts cuulractea lo n deep ami narrow gorjbfe, tiiruaigh 
which tlie river diwlies over three succeswivc falls of about 3A(> feel, 
between aliDost pcrpendicuhu hanks of rock, piled in horizontal 
stnla, Af fton 10 to 90 CmI in lhiiilriiiMii» to • lieight immediately b«> 
low the niddio Ml of about Mo feot. TOrly ysrd* ft{>ove tlie upper 
fall, at a ]M>int where the banks are BOO feet asunder, the railroad 
croaties at a height of 234 feet above tJie bed uf the river^vieued 
' from the fool of the fnll, which adds 100 feet to the height of the 
structure, a passin^' Iruin, relieved against a clear »ky, hiLs a wonder- 
ful nnri bcaaiifUl appearance— while the view from (lie traia, etn- 
|.l;i"Ii ,4 it dooa Akige portion of Wyanlng, to om of wiwwng 
grandeur. 

Tho bridge wns daefgmd bf Itr. SlM S^mmw, dio cbkf ongi. 
noor to the company, and Dm oneocMAil mowmw wkb wlAth lie hao 
succeeded in overcoming tlio difliBnltieo OffMoa to him, \* emitted 
to great praiw^ especially whOD WO liko Into OeoOdnt the short space 

of Time in ivhii h l»ie wnrks were complotdd. The generji! ■^t••.\^xn ftf 
llii briii^ri- will til' uihIl-i i'.uod from the engraving. TI"' |m< .-^ nii 
wliii'li tile '■ 'Ti.^llui*"' nil :u-t» of \hv hri{ .itililsr ni!i«pnn , irf <:unipact 
H.iiiiUliiii.j iilit.uT.rii I>i/ni till. Kiuil.-- ' l' I'll- r.M-r; il.i-ir I'H.r 75 by 15 
fl i t ; tjity ani carried up whh a slight baiter lo a height of 3U ftt«t 
above the bed of the livoTi ond oo|^ with heo«y lioicoUMiO bloeks> 
Upon these arc placed Ibo tiinhor tfoitlea, Moneyed with eoeh otliir 
in a very seciuo aninor, bjr » OViileB of hrw<'» and girders. Tho 
trestles are llOftat in height, ntNB the tup ot' the piers. At their 
bane they are composed of twenty-one verlicle posts, 14 by 14 inches, 
diminished in nnmber to fifteen al Ihe top; and in size lo 13 by 13 
incht»>«. Tlie lateral and lon)»ttuiii!nil l.racfs., nnd ntso Ihe girders, arc 
Ijv 1:^ iiiehes. t^ach trestii' nr [i:i r i» ivik iihit.'d to be capable of 
suxlaiiiiiig a welglit of one thouaind tonis, in adoilion to its own. The 
trusMs resting on the top, and connecting llu; several liestirs or njam 
(which are 60 fi-et from centre tu centnO, <>re 14 f««t ia deplh,«l)d an 
composed of three framed girders with main counter and away bnoea, 
in Ihe usual m.inner. On the top of these trusses tiio tfmMC is laid. 
Tile wiiole length of the bridge is 800 fwl, and eai-h sp.in, with tho 
exception of tfa.it across the chiuinel, which is 54 feet, is Ml feel. 
The arrangement of the structure is sm 'i Iti.il, w !i. tt any particular 
piece liecouies defective, it can be Inki i " n luid r. j iaceil without 
disturbing olher |>arts of Ihe bridge, 'i in- <«i arrciice of tire is, 
therefore, the chief danger to which it is liable, and againat aneha 
eaJamily every precaulion is taken. Tanks of waier are planed at 4 
, and wntchBan ate emplojpad day and niglil. 
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The toUl cokt of Uw Uridip- vrnt »bout 35,01K»/. currency. ainJ the 
MMHill^ nf IMInriri wnployiMi in it* cmixtriK'tiKn U m fullnuK: 
lEiaenrr. WM evlm jnuos; tinb«r, I35^utt cubic feel wruuMlit- 
IfWl, 49 tonM. It WM ettinatad that the mt ol k atom Tiadnet 
Wttnld hare been about 99O,0OM., tb« iMcfHl of wMnfa «t 7 per 
cent., wuukl renew the present structuri; over)' two yfnt*. Ii wan 
cxlimated that UicHilcrc«t on (he cont of a u-rouglit-imn tubular 
brid|;e. of !>''w fwt »(mn, with wtoiiv |)i«ra and Builnblo approaches, 
wouki rtru n trie preM-nt bridge Bvsry third y«-ar. Tlir nianonry wan 
eummeiicvd on Iho int of July, and the hrht loi-.omuiiv« uaxoexl 
MWit OBlht I4lh of Auipist, embrM'ing a pniod oroaly thiiw 
teen mil ■ half moBth^, a rapidity uf eoii»tniL-tiun wtikh xpMkt vol- 
uraeo for the enerry and zeal of the eontFsi-tnnt, Mrxxm. Ijiunian, 
Kocliaffllww, iind Moor, who u'rre alao tba eonlractoni for the wiiole 
lino of tite road, and have lung been connected with public norkH. 

The manner in which the piern or trcjillen weru crcctc^i Itiny b« 
worthy "f ri<>lice. Thi-. '.vcrc rouinienced on the easter'i Irani., and 
iw eJUjIi In hiIl^ \v;i-s iHinijilt'lMl tliij trUHwa were placed en tru ii'.. ;ind 
the track laid; upon wiiiuli a travelling crane Was wlvanccii, uver- 
reachinK the apace to the next trestle, and hv meooa of which e.tch 
■tick of limber was lot down to ll<i place, until the whole of the next 
pik'f waa completed, when the tru«« was placed and the emne ad- 
vanced as before. 

This is, wo bvlieve, the hi|;hest timber brid^ in the world ; and 
tliough not notable for the development of any new principle of con- 
Btniction. it is worthv of onr notice, for the clicapnewi. th»' i]iiii-!<n!-f>i, 
and the ctnii'ltloieis wnb n|j:L-li it has obviated ii •oTini;-, mIisUu Ir 
iB the way uf an important line of railroad,— all oiatters of first-rato 
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Vht Patent Lawa (Bacliah). 

The new patent lawa are now in opeiallon, and the reaalt ia, at 
nnlicifMlcd, a greitt relief to the p«<-kels of inventors, ai>d a xreat in- 
crvAM' in the nunilier of u:iteut!t. uilciuK'd Willi loanv inconveniences 
in the iMitkiiir- out of fre^h recitations. The old ffi-» for a pat- 
ent viir»' ;:r itiiliilory to very large cla^sen, parliciil. jly i f practical 
men, vn-n- a heavy tax on the itivans of oihcrs, it is ]ircpo»to. 
rous to suppose that a joDrneyman blackfiniilh or carpenter can aflurd 
Id pay 3001. or 400^ for a patent ; and genius is not regulated by 
tbe lorome-tax, the working moa was In moat eat-ex deprived of se- 
enrhy for Us inventiena, or eouM only obtain !i in exceutiunal eawa. 
fieorj^ Stt-phension hud no patent for hut safety-lauip,and waa obliged 
to uMain assistance to enable him to get a patent fur his locomotive. 
The wcjillliier daises wi'tv fliN-?cd under the old »vsl<'ni, hy 1;tAi[ir^' 
out palrntt which ne\f-r i ruvi .l rx-inuncralive, or wfiich !•! in;; s;i(niv 
Nt^led by the improvements of the inventor himself, rei)uir(Hi ilit^ uut. 
lay for another patent Thus, Messrs. Cooke and Wliealstone, and 
M'«asr«. Higlitoa, luvo bvvu livavily inukted fur ttuiir elvclriu telo- 
graph iaveDtioo^ haviog taken ont patent after petcirti «mm of 
winch have uuHt been worked. Some, nlher tuii eneomiicr the 
expense of pnlents for iuiprovelnetits, have gone OB Working dcfco 
live ajiparalusi, for which lliey could have sneadtolcd improved nui- 
ehim rr. Vn'\} thr R4>ia>itr:it! >n Ai t. tlii re w.is no ppii.'Lticti for 
ar'ii.'l*:"* i.f vvhii U lliv i' 'ii>i iri)j't:.in wii^ rno In j-'iy l*it' .■\piri.*e 

of tlw jiittciil; aiij il m l« U' ubscrvcil, lint »oiiic rtmaid u»pr<v- 
tected, altltdugh an iniprestiion jtrcvailH that any thing can be regii^ 
tercd, and obtain, fur a limited period, the protectiou of a patent un- 
der the Ke;,'istnliea «r Ita%M AtL 

Certainly a great rdtef haa been oUained In the ledoetiaii of iha 
eo«t of p.atent8 : but in many cases ii is only the making the first 
step easy in a tuo«l didieall career. To many, a (latent will prove 
a " facilU deceunu* Averni,'" — a xliort cut to lilijjntion aiwl ihe Court 
of Chancery, involving themselves and many of the public. A pat- 
••ntee cjinnot cITt'cItirilly know whefhrr Mime omi else has not 
wholly or p;iri Kiih in i ri'.lrd l-ini in lii^ iiu.-ii:i;<n, .u.il U.r |i4l lii-, in 
manuCtcturing an article, can never be aivtured Utey are not iufrin^- 
iif » patonlt VhtnSm^ «» iiatBiall)r aipast the lawyan haee^ m 
the New Fitcnt Act, eMaintd a campeiMadon or equivalent Ac 
what they oiav have loat bj county cuurls, the abridgment of Ml- 
tious pleas, and the temporanr abotemi-nl of quibbling. With the pne> 
^Ttive increjac of patents there will be, from tho causes we have as- 
»igiied, a very grcjil increase of bu»iiieiMi for the eijuity and common law 
courts : siiH ]vitrist rjiU!«-=<, aii they un^ iiunieruus for ench c:u«!, and 
.■;iniei! 'i: .n . i:i,Lny parties, ajid in various courtf>— in ( Ucm rry, 
in llie tjui-eii H Bemrh, tiw Court of tMi»siuu, tbv House of Lords, 
itid the Priry ConMil— affind utgngM bUla of ««Me eOHMniUo to 
l;.>itwa]r bilU i aa wiineuM Ike miipition o« Iho pahHtb <i* Ndleoii, 



CRine, and Heath, ia which tbo iit>'eut<tra tud lu eoa'.ond with ail 
the obstaclea which the wndom of the kgtalatHn aad Iho Jadpa haa 

provided. 

If an Invention t>e really va]u.ible and u«efo], it is a mat heneSt 
to the public, and it.i author U u great lH'n«faclor, wItODt il ia the ittf 
of the cooHuunwcallh to reward. So far from tluit iielng the caie, 
the routine luis been, first to mulct a man heavily for a title tolllBl 

which rtjiv ;irvi r pny— tiri !» tax liitii on his profits, but for the per- 
miswon •!■ I.. th.' ti.niiiiuiiit\ ; ju vt, (o give every facility to lli'jae 
who will tjeiiclil by tbe imenlion to rob him of his royalties — .is 
wilueaM Watt, and tho cases we liavc just cited, and itii' i t rnunal ex. 
pcrience of many of our rcadvrs who ore patentees, lu Uit cawi of 
Heath, bia life was ehoftoood by the IMcatloili 10 which he was ex< 
pinned ; and it wat only on faia death tiiat jnalioo ao long delayed, waa 
done to hix family. It is a ^'rcAt defect, in Ikel, that there b oo 
iialiun.nl provision to reward mrentora. For them theiti is no piv 
uuniary '/nvt, r\ty ppn^tnn Iht, rj< honorary distirwtinr., Ir. this coun- 
try, thv iM^r .it ;i niii,,-:;,! l.'i llci'.ic'.nr liSP Ko'lHTl .MusIj.-I, \\ iin. liy 

his discovery oi tiic biack-bami ironstone, has given employment !« 
thousands — ^the case of such a man excites no remark, (ji .iri, ' 
HtepIieDftun ia just dead, who received honoura from every country 
of Borope except hia own ; and Ubad^who la tbe laal year alone di^ 
eotratad Arnr planete, ha* only jiisi reeefved a nendoa. In thfa cotia* 
try the'fMWnl of the patentee is a lottery; his too common lot k 
litigalloat negieet, obscurity, and impoverishment. A pcit»nt fund 
is, however, now ircitpi), under Treasury supcrvisi'm, iin>l .-i |Hi.-(Ion 
<:■! rl.:it rui;,'lit Im ('i;i(ik!V>Hl for the benefit of |>atent.'i">. 

VV'jili rerT^in; to till' (ir'itivlion of pn^fii'-fci I'mtu cich oth'^r't 
claims, it i> tlh.' iinty uf lliL- ^juvorDiUi-Tit tl;:il ri''JL-i\ l--" iiiuii.jv I'nr tlia 
protection of it liatinu* to see Uuit he receives lliat protectiun ; liiid it 
bnotiBBoeHibIc toprovUoft nnedjiallwamiNi^of caaea. Lot 
dao irablttlly be given to the Mdee if application for a latent, and 
to Ihe Hpe<?ihcatiun, and let it bv open (u former patentees, lu oppme 
wMhbi a given time ; alter which tbe new patent«« ahall, if there be 
no oppoHilion, havo a good title ; and if be be opposed, tbe opposU 
tiun cjin be decided on ny a competent authority, ralentecs wliu are 
working n [i:-.'™! kct'p i sluirp look out for nfw ntif?, bnt are in^ 
duccd t.> Jii- 111 till a i!i-'.v patent ia got ii:ii:> vvurl.iti;,'. and tlicn 
Icmpt to crush it by litigatioiL Such haa been tbo csae more par- 
ticularly with the elertriv lelej^ph patents A great hardship, how- 
ever, arises from old unworkinl palmla, which an OMd aa an engine 
for defeating new patenU, which by chance iaillldD aome portion 
of the spccihed m.itter. A competent court eOlU OCcy well deal 
with such cases in the first instance, and preront much after-litl- 
g:]lion. We c.miint, how ever, sec that it is quite aO easy to proleet 
1!iriv nf th.> ji'iMi.- who, aa roaiiufactiifpT^. are liable to be in- 
tf7'._:iil wiiti t'nr in!ii-iipi;g palenta of wl.U'fi thnv never heard. 
Tlacrc sliuuld hi.; wc tiiirili, some opportunity witiiiii a given lime, for 
parlies interested in a trade to object to a upccificatioo, aitd thia 
would be a bar to liti^tion. Tlie patentee miglit further, uoleas ho 
traa in a poaition to pM«o oonpiiacy, be foread to earn aoliea on 
a naanihetiuor to diecootliiue working, before he iboiild be allowad 
(0 nore for an injunction, or to uke any legal steps for infringement. 
It iii likewise desirable there afaonld be some cheap jurisdiction for 
cases of iiifrin^cn:i nt, liot'i fiT Ihr wke of the patcnlw and the public. 

Wli.il i- fiiui.il .".x :i frri-ut [jr-'u !;rii v^iii;'o iiii4i:r lilt' tn'w n-^'U. 
lalions ik, iimt lui iiivejitur n^iy ).>' dtpri'. n! tor live or «<x inoiitiix of 
the use of hia prolcetioii. by i >ai^ c'.m- having applied for a pat- 
ent on the some subject just pruviuusily, nud which, though it may not 
ialaiftfO wMl tho BMrimBtion, still a* the nature of it M aotkBOWB 
until apeeillcd, there la no aMrurity in promoting the new hmnliaai 
or making it known. The remedy for this ia simple, and will r<-adi> 
ly suggest itself lo the authuriliea As il now stands, any one ap. 
plyiii-; t'lf a )i:iti-i.t for an ii«tpTT^vcnii»nt in Itic ati atu-* which 
may be fur i ylinilrt-. inny iiii;*df cvc-y ulhcj [uTtenl 1<t Im.iIits, 
\alvi >.. j.;n;.'v"<. iir :in;, tiling whii'li i> iini-ii la ;iri.l otiii'r i-n!,'i:ii'«. 

lU Hk' jin »i-nt n':;i.i:i:inrc.., a party upj.'l Hi;; l'i)r a pati llt. iimi who 

bos obtained a certificate of protectjon. can delay putting in a com- 
pMoilioia&atiaalorBi&aMBt^ Akhoagh hahao dapaallid a Bre- 
Ihaiiiaqr apadBcatloik It eanoot bo Invei^tad lulll the eoaqiileio 

a|OCilicatiea hao been filed; consequently, any one coming after 
bim eaanot tell whether he has hit upon tl>e same invention as his 

predecessor or not, and ht- Iia* in run nil rh)^-^ tn I'ump'L'tii.^; Iiit pa- 
tent, excepting his BjMicilii-alji in ; Ihn-i it may '.uru nut. i(ii a lii.. pn-- 
deccs.'<or depositing s c nniplc'.i' t.]nt'iilLMtiun, '.ha', ii is witntk-al with 
his own invention 

Now. in order to avoid this evil, we cannot »ee why, in tbe ArM 
" (iiuetie" containins iho aotieo of ceilifieate of proteciion haviog 
bt-eii granted, it akoul not abo ho elated that opposiiioo IOUaI bo 
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Mlcnd wftbin twanty-on« day* fttm tkat day : and if no oppotilion 
fa< Uma entered, the pirlimiitriry apvrifii'ation »))ou1d be open to Ike 
{■abUe^and no kind I'l imsii Ktn tw itHuwcd rilhcr iM-rnrv Um CoOk- 

niiiMonpr* i>f t'lr l':it. i(". (Jtluf irr t!if» l^rd ('(iaiM'<>llor : and from 
lluii via.' ilic ijutciil Mhuuld Ih' T'lii^i'liTcil .'13 ^iilt. :in..l tuau '.lij". dnj 
bf daird. Tim KiiuuiidiT ut' Uiv tvv» itiiould be piiid Kiid ihv a()ecili- 
t'a<ioii lilc^l within iIib »ix miinthii frntn t)i« Wrininaliun rif iho Iwvii* 
lv-uii« day*' Dolire, but if opposition ba» been entered, tiieu within 
anc noollM alUr the day of hcarinjr, and tliat hauillf ihaald inlw 
plate wMua ton days after the rsiihratlon of the twantfi^itt dajra* 
nolicr ill tJie " (luzrttr." By thi» arrangement any »u1w«i|ae-iit in- 
ventor wrill be able ill three weeks from thu date of hin ^edecea- 
H'lr's cTlilic'ite, In i1i?n-t>vrr vvlu fhcr he call procii.'d with hia patent 
in «a1". ly, aiui lu'i-il i.iilv run lln' ri«k of paying the tlrat fw uf 5/.; 
uiiiJ at Uie itame tune ttuit urrmigcutent will not infringe nn the time 
allowed for camplctinj^ the firat inventor's spocificstion. Aa it nt'W 
■lundo, tliu bulk of tlw |Mitcnts itre aubjMteil tu a procoaa <>f delay, 
Jbr it atfecta all ili«M mk/tng to mat cI«m«» «f ■HWhincry, aa 
•teem'tnfinesor new mm exteB£ngniTn(tioii%uel«etrietelegrapha 
Ibr iaataneak 

Another grievance to patenteea, and which in unex|H.vtcd, in a new 

regulalion auegeMed hy the Downine-xt r«'fl anthnri:i!-s < \ilmliiig 
the ci'l'HiiL-i fn iii ;>,ili Tlii.s ".ln' M r;, imiM:ti::n-i u l.ii'h .iri' iji>'akut 
to bir uacil in the coionicm and to ihoi- ."lit l' s.ik' :li..ri.-, I'-'ini i| 
be pat4>nt«id except by Dcparateai't^ nt' t'.uli i i iiih::il l.■_'i^i.ltlJ^l■ \*liii h 
may be jfracioutily pfc.wd to coneede it. Patents rcisiing to kugar, 
coltoo, eoffte, and Kold-wa(MM|, r«r niiainpl^ any fan eoaaiiteNd 
M aboliahed ; and lutenta for woo1-dean!ngv tollow-twlling, Jate, 
New Zealand flax, and other artklea, will bu in many caact rail> 
dervd unproductive, and invention discouraged, to the greet injuij 
of lliv colonies. An cflk-ieitt iiirak' uf i>reparing phorniium tcnax 
wdiild be Iht- grrateal tmon to N- vv 7<'.-.]aiMl, nnd wliicli tliv colony 
would be willinjr rpwarf! : 1:iul tJie Innin' inv«>iitor i« at once difc 
rriur»;;e<l when >ii ': irj' i.l fr^iui lh<' [iroitM ijnii i I ;i p. ii iit. As to 
KUgar )iroc«»eH itiitl itj>p.ir!ktus, t» ul>tdin uroleclion it will fouud 
necceaery to get acta from about tilijr Itgialatamk miginc ftOB 
our Tndun empire to the petty commonweiddi of HonlMtml^ end 
tliert-forc out of llie quention. On the lowext esiiinnle tlleae aete 
would coat 10,000/., and thU an a beginning. 'Die rvNirietive ngulft- 
tidii \i one of the new.fangled contrivances of Downing-nlreet, under 
wliich we have to pay all llie cxpeiMvs of the general government 
for the ccloniea, hand over lf> tficm t'lf pnh':<' (aruN, ciistums i1iitfi."i, 
and ptml'Oflicv revenues, and rt-L-tiif lUiiliin^' i:i i,-lurii. l.:i'.l< r;y, tln' 
eoloittea Itave token to tlie iMamcy of books and maps, and now the 
(HtaMcM MS to be aarraidci«d to Um trader mereiea of (Iw coto- 
niiln; an that we may aooo aee ■ patent arlkle adv«rt]aed to be w>ld 
at Sydney, with the lateat luproreflieata of ila inventor, and Air 
whien he will not get one dutblng. If. loo, the new-fledged legiidiu 
turt'B condeHccnd to grant a patent, it may be that, like our Vankco 
brv'lliren, from jesilousy of our inveatom, tliey may charge ua with 
a heavy difrvreniia] rate, an Ihry tm our kIIrt f mdiip'ionx. VVp ne<»d 
Bcarcffy aay that no such ali-urilitii-« |jri-,:iil imdiT iKl- i cii.xiii u- 
lioii of the Uuiled States, but that a mechanic in New Vork or 
llain*iBay«fhritftnr dollara,gvta patent for gold nmchinca wbieli 
the Slate of Oriiftraia alone may u»e. There, on tJic aiinouneenent 
fif the gold discOvcrieA, the genius of New Cnglaikd and the Middle 
Blates waa at once put into rcquicition, and a number of valuable 
mni hiiiva have been intrented to meet tbe requiKuenia of Ifae Calk 
fornian.s, who oew thoii|^t «f cottplainfaig of oMMiopoly or bnaak 
of privilege. 

.\ rli'liLifni-y "tiii:h wmh felt in the old law, and ut n«t rnr*. in Uic 
new, m a cheap procosa fur engrafting improvcmenta in patenta. It is 
» great hafdailip that ail the origiwri expenae ntnat be incvmd for 
InpfmnMianta wUeh anperoede and nQllHy an original patent for 
wHeh lb* Mvcmment is paid, tfaongh the infentor ccam^a to derive 
benefit. It ia true he may discoalimM, and save eo fiir, and he may 
take oil' n nf w patent for the improvenieiita ; but it would be better 
in tbi- iiiit ri of the public if he could amend hia old (lalent for tile 
originai term, lenring Ifae qnesUon itf any extonaion of time to the 
subject of «B applkttim ia tba aanal turn and pariad to thn Firity 
CouiK'il. 

Now that there is a prospect of getting a considerable revenue 
from pitteiita, and that the department ia under n new organization, 
we trust the govemm ii; vy.: take tbe nceeaeaiy atepe to make out 
what haa been »o loh;; u - iii-ii — an aceei»iMe regiater of apecifica- 
tioiis, and a complete index. Unless Dr. i'anizji, lh<' rstslogoe-de- 
layer of tbe Britiidi Mn«cnm, be employed, there i In n 'l iniupcm- 
We obalaele to the completion of toia in « uiudmtio liuui. A pro- 
HiiiiiiniyJadeciiiay be iiwadHyMUldM; the ''INnt^lB^ 



alair IndMC IMuOOO nanwa, addneaM. and oeenpstiona every year, and 
that la OMre thmi the first patent index would rvquire. It may be 
added, tbey print their information in n cheop and ncresudble fsnn. 

One great wnnt wtii, h !ti. l.iwyers have made the palentee» feel, 
ia a cheap r.v.il rijui;;ildr' iri; iiri;il, not of lawyoni who know nothing 
of the Hubjcvt discussed and can never anderstand it, but of practical 
men, in the nature of tJio TribomiU ul' ( ' jmmerce to be found In 
every civiliied ooiuitry bat Ihia, aitd wen in the moat lawyer-ridd«n. 
Pwhnp8» boiM*ar,annialUi«lUw Um CohmB* da FradJiemnea <tf 
Fnnee woald be mora anilsUa Ibr patent caaea. Wo want local 
courts, cheap eourta, ajid practical judgea. What, indeed, can be 
more ridiculous or more mischivvoufs in an industrial country like 
this, lliaii for a patent cause to be taken from Birmingham and carried 
to a body of lawyers in the Common Pleas or Viee Chiinrellor's 
Court. The nia.i((»r< afid joorneymen of Bimiing'h.im , and of each 
ni.u.iifacturing dl-d.ritt. i-.iuld .<> well chooiw rviTv yi jir jiidgeafrom 
amon_^ themselves, ni th^^ of Rouen or Lille Before auch 
pnetical men the (irtyci'i dings would be equitable, cheep, and a^i««dy. 

With tbe new {.utvut regulations a frcidi era is opening for inren> 
tors, and. unlcaa care be taken, an era of dia^ppoinlilMlttt and litign> 
tion rather than of profit. The regulationa nqi^ aneiidment fat 
many points, and thix can only be eitccted by tbe preaatire <Vom with- 
out. Thus, the gricvani'* mn to eoloniiil protection must be battied 
with iJie m-veTal mii^islmr.) dfparlmf nts ; indiviiltj,*) (wt'nitcrs cannot 
dii tl.i-.. nr i.iniml i\<:, il etlwlunjly. and thfrft'i,rii tlii-v ini:st I'Omkine, 
or they will not oUtairi redress. In patents, tnere U a l:,rt.'>- ^iinnant 
of capital at slake, and a large interest has been created \yh \ii:i h nul 
adeqiialelv represented, or rather it mar be said ia not at all repnv 
scnted. We therefore Strongly nign um aawoiltlaill fif fattoMaa 
for their mutual prnteetlon. 

Allltough wo have gone into the subject at nome length M Hw 
p^eIH^nl oecoftion, we have onlv touched on some of the IneOBfMlk 
eneee which art already axperienoed, and we aball Uko other oopaN 
tnniiiaaar«al||iifftheitMiara«roiirMadantol(. 
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ApplteMlaa «r 8taiim tD flUps of Waiv 

BY WILLIAM .X. /tillins, U. S. SAW. 

The cvid' ii' i<ij|>rri(.,rily «hic!i a .Nt.'iirncr pc^.srs'ies ovor sailing 
vi.---il.i, in tnr iiiniijation of the rivfr.^ .md fj.o ^onst*, ar.d, 

withm late years, the auccesa of extended voyages by steamships, 
haa Taiy natiinUy ai^fgaalad iha BMMa adaiidea applientioB of ataam 
toabipaof war. Tbeadtrulageaof rtiMiBfyaadcarlalMif «>f tnuiil^ 
her iBMepenidcnc* of fickle winds and adrena tidaih an i» atriidn^ 
that even the least coDvcrsoiil in naval afliiim iiatuline hnaaelf coBp^ 
tent to devide tlie question, iind jnnn ii; t!i« cry which denouncea a* 
"old fogvisro," tlie expreaaioji ol « di ul t us to the ultimate advao' 
t3<?ffl to !>e Hpriv#»d from tlry ^ub^tituti-in i-f Kteain for its mi^ri? eco- 
n"n.i''.,l ri^id, Tn "lii.- [in-wi'iit tiuic, tlii^ a^-^-rf^'d sn]»i:ri</rit\' h:i^ not 
b<-cn jnoved to exi»t, and it is very doubtful whether ttio ediciency 
of the Ba*y»livleas that of aa indindaBi aUh ban haan incremed by 
the meana already adopted. I bare btaa lea to make lfa«w remark*, 
by reading in on article in the July nnoiber of this Journal, from 
the pen of a distinguished anthority (W. Pakbaim), the following : 
"Stesmi TH cun b:u k o it nf iliffionltiea and dangers, when sailing vej«- 
sels mu^l ri rn.vi'i i-v{i,j^i'd : t.'ii-y can aasall the enemy at a great dia- 
tatif.'. ivn-i t.'ikf liji n;iy [io-i!i,(n they chooM ; and irith their groat 
^UDH and loni;^ isnfT^', ii.ffict Hcvt're r'"'Ml*""ff *^ — ^ ^ glWlt MMIIr 
tion, without receiving a single sliut. 

We hna ben in mt Vim 6n mmmfOum^ «t laaet foor of which 
we think emnieona, and ahidl proceed to aiato the gronnda Ibr our 
opinion. Wo do not pretend to deny any advantages which may bs 
clniincd for the steamer in a littoral warfare; but for tluit pmpoea 
celerity of motion, light draft of water, and capacitv for the urcoin- 
modation of large bodies of troops, are indispcnsabU*. Such enter- 
prise* lire not giifrMKftil hy reason of any force in tlio atesincru, but 
111 thi-ir uni xiM 1 ifd |iri ■.i-'ifie in front of the enem^, or Mll^l•H.^ in 
clearing nolntal or artiticial obstaclea, soppoMd aaflicient to bar their 
progress. That this view of Ihe ease ia a correct one, is shown by 
our own operations in the Gulf during the war with Me.vico, and the 
warfare of the English in Chins. The vessels employed on these 
occasiona were in no respect ca|iable of sustaining an action with 
•ailing ships of wur, and owed their succeiia to the weokneivt and un- 
pr<-pared state of the encmj ; tbey were common steamboats, pur- 
ebased for the occasion, and' for ai'oiiiar areaaions always to bo pro- 
BUad at a day's notice. 
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Bal tht priartiml 4aliM of a navy lire upon the open sea ; «gnged 
'n riiiivuyiii); our own merchunt Hhi(M ; the caplurv of the flvelB of 
lite entfUiy; thi^ (lintnailoii of his couiiucrc«; cultinfr olf his «u|>- 
pHi»« ; ps|>!i!n" of (•»!nnial flrppnfi«icw» ; llw lr«n><[K>rt.i1ir>fi e-f ]»tsp 
b./ili.-- ut irn,.|>-, rn.iii ).'■"-" I'' P<'i"l- tlii' lilui-kuilf ui' tiii ti.if- 
ifot^. Tlicse lire the dolips of the nnvy. Bat if called upon l» man 
floating buHeriait, a ad W da fowl bar bore which m*f to Mtlvr («■<>- 
leettNl at !«*!> cont by pmnuMitftirtiBeatioiM, or lo UnA in large bod. 
ii;*. and effvei permanent lodj^tnents on the en«niy's tenltory, (;ood 
Meaioi-n nrt< ii( un enoruioux coxt turnrd into indifliircnt itoUlii'rs. To 
IMTfuno thrii« upecitic duli««, nuitable *hip« in 8uflii-i»nt nun)li«n> 
inunt be provided. What are auilable tihipa i 

A man of wnr, lo rflir tiMil. mml bp nHle to Vfvp tltc »cs for n 
I'onftidtfrubl*^ jmti >ii. i-(Ti:*'nil\ t'mir nininii^: uiIiitm her friMjuent 
cutnuwe into p«rt for sapplie», would ^ve Um enemy all the infor- 
nwtian be dcond m to the force, desUnation, and cnii!iini; ^Tound 
of the fl«M or «bl|l«. None but (ho luiuillcst iiaiUn|r nni^jja lire 
fimod iiilo p»rt ofleoer than onc« in four month*, while thi^ larger 
lIlijM may keep the sea aii months. Steamers of full power, that is, 
those capable of makinf; ten knots and upwards under stuam alone, 
are unable to carry more than fifteen days' fuel, which niav be made 
In !;i!it wiih vtry tnorlrratf spKH-d donhfr that period, or thirty f!nT^, 
ami Hilhi'iit. inci liifv iLTL- couipnrati^^'lv helpless; conKC<^'i<:rt'J . , 
witcil Ulu aieviiu ul' tins iiiUiiiUcd <>|i«r3iUuu» i» distant, tiic MUlUlij aiiip 
ean reach the reodezTou^ in as short a time .aa the steamer. The 
greatest distance yet passed over under steam was about 4000 miJes, 
at an mnge rate a lltiU- less than el^ht milM u hour; whOe the 
pomge of tl>e Fliftng Cloud to 8an Kmncitioo cxoseded the rate of 
eight miles and a half an hour, and waa but three or four days longer 
than those of Uie Golikn Gain and WinJMd ScUl, two crick steam- 
er*, which Were forced to infik.> xhm- pnrts bjf the way. TllOJ>ro- 
peller steamship S. S. Leh~ii rfaclitd Sun IVwiwO In IM uys. 
beaten by aine-lenlhs of the Ciklkt'uriim lii^t 

It may Im- objected u> thU comiorison, that our tucn of war do not 
«4uai the Ftj/ing Vioud in speed ; nor are tiie Nteamsiupa in thi^ re- 
■pairt «|aal to Ue GoMen Gale. The speed of oar mb of war i<t 
iwyftow«w»r, to be jodged of by their passages, for w«tav« no objit t 
in nreiug our iJiipli, and under ordinar)' cirsuroittanceH in tiiii<- of 
peace, no oSicer is justified in risking the Bmaliest spar ; the objicl 
of the cnii»« is atH-ntiiiilislH-d (vy tlic presence of the "'tip on \hi- »U- 
tjon. NeverthrlL-.^. t II- (>.imil'i'« of ••onie of our ilii|i^ h.nc m- .i-r 
been equalled by the timu of the clipper fleet. We are of o)>iinoii, 
therefore, that it is not proven thiit the steamer possesses any 
grvat advoiitiiget, in making a passage, except iuid«r poculiar ciruuuw 
alaaata of eooMuitly edvaiaa wiada and ««fMt% wiwi tho dislanne 
b greater than the Kteaimr It enaUoil to nake withont aalKiig at a 
port or portit by the way. 

Hitherto wo have considered the relative capabilities of the two 
ehips for keepioff thi- «c.n nr maHnj; a pattaage, but it must hv evi- 
dent that this in > <l 'Ji.' I<'u>t III the conditions lo be fullilM. 

'I*he extent of u n.-ivy bving goverocKi by the ability of the nation in 
sustain Ukc cost uf eooslruetion and maintenance, the st«iimHliip 
ought to be of at leant eoual miliUuy force with her sailing rival of 
111* eanw aaat; oiia, on iiar anival at her J wtoMi Wi iha wNI bo 
Ibiead to aecanimodato kataelf entirely to die moveoieiBte aif the 
•noHf. On Ihla |M>int, the relative force of the two shi|«s, the tnoet 
•RonWMM notions prevail. Une gun mounted upon a Mieamer laas* 
sumcd to be equal to the battery of a ship uf (lif line Tl.ii nation 
l», luin vwr. Iiiit the reproduetlon of n it^riix mI'I'^' i \iiloili-;l jv.(,.i!i ; 
that of a navy of gun-boatH, for Mteftm^hips :irc In;! :;>iri-K< iil> mtjvcd 
by steam instead of sweeps, " hi ^'iiii-li<Kit« ui<' thi- ^uvereljfns 

of idups of the line," says an able wnier ; and from navnl hiotories ho 
^miatarriUaonmpltatorfotailwtraiboflifaaaeaMtoBb Thai^a- 
teai no longer ban an advoooi*, and experience haa proved thai Indi- 
vidual aKBilplaa lo tbo coalnuy do not invalidate the general rule 
tliat anpcrior foieo mnt nldnitrly triumph. 

The prml fsllspy u)»on whieh llif . litlMrwaKt and thi» i^jnorant hasfl 
tlirir :irL:ijirH-n' ti ^n]ip<irl nl'thit^ 'ijiiiii'iii ii. tlmt s1r:init?r'* nrL' ittik' to 
awiUiue at wiii tiny pri»itiuii. in Kj-iii.- i>r liir •'fliiriK of the saiiing »hip. 
They begin with the asaum|iu<in. ilmt u (Ii-ik! laiui prevails, and their 
adversary doale mutioniesa on a gttuvtv nua, " like a pointed abij) upon 
a pajntw nrnn,'' helpltaiL* Thfai amiimpiioo emnot bo (natodi tat 
■n amnlHiiaa of the Iqga of naiiy shijM showa that eafaiM «• b* on 
■Min connon; b htt, tbat, e.xcept in the eloee iMoxinuty to bnd, 
and in eertafn btHadaa aesily avoided when lying in wait for an 
enemy, it irt very uneommrm for a xhip not to have nievrage^ way. 
V\ u ill. Iiowcver, .itlinit, that it it during a calm that n well-appoinled 
ateamer folia in with an equnlly well prepared frigate. The elfeclive 
range of the e^taod ten invlMh*n gtinm with which eteewara am 



armed, is about VlOO yards, and of eonne, witli her very small anai- 
ber of guni and ability to ch.in>w« Histuiice, it is her advunlnge lo 
maintain the distance »hieh ni:il<v^ n r gnnnerv most eflWlive. At 
this. IIS well SB »l any other disiapn , i.'n- t'i_'h1-i!»rh shell guns of the 
fri'.nite are nt least iw efl'eeti^e as ili.i^i ..1 tlir >i>-.imer, while the 
whole battery of 3d'a will tell with solid shot: coiuequently, tlie 
sle:imer must avoid (be frigale'e bioadaidt; but to posa over a qnaik 
ter uf a eirt-le to fut Ihmi tho broadside to the stem or bow or the 
willing Hlii|i, !<he must |tai>s over a di-ttanee of :204>u yardis which at 
eight miles the hour. take« eight oilnules. Now, will any seaman be- 
lieve Ijijil the (liriTliiin of the »hip'B hroil ejiiinut be altered eight 
points in »» uuiiy minutes.' The two quarter liontx, with a line 
from the end of the jib-boom, will tow her round ; or paraehistp iimg.s 
may be laid out abeum (witJi a ximilar machine the late ( iin. 1'' rtcr 
propelled Hu' A^x'X threo milea an hour) ; or an alhwarl^liip pro- 
pelirr, ax propowd by R. Stevena, Esq., and a similar one exfieri- 
nionled on in Knglund, worked by hand or a smnll engine of ten 
horse-power. Olhwr methods will doubtleas suggcut Ihemsielvee ; ao 
that, in our opinion, this idea of choosing po.silion is altogether <)e- 
tnnive. If the stc.tincr elosejt to a less distance, she comes withiir 
ringe of 0 broadside of 13} inch ithelK whicli, though not quilo eijnal 
to liie 8 iiieli, an' yd q iitc ^ulfieient for tli<' pnrpo^f. und tiif -ic/icn-r 
hghts at the terrilJi./ liil-;* "f six guns to lifty ."-^Iimk.iI tU- lr:^Mlr In- 
fallen in with in a good wurkiiig bi«ex«i the steamer can only choose 
distnneu (iiMil that only in oiae of bring IMw), but bM atiti Ian 
opportunity of "electing pogitiotti 

Even if we grool the alaamor the claimed eboko of poailkMi, Iha 
advantagex tn )■« derlred fh>m this are not by aiqr neans oiUeal ; 
the sterns of sl)ip>i are no longer made for onmoiout alone ; a frigate 
can ill half a minute shil'l six guilK from her bruadvidc to her stern, 
w^Iirh \t. ill propt'r'ion to ilM deve.lopniein, »■« r<!rmiiljilile n bollcry 
US Imt i'l i.iid-i'lr , :ul,ii'J 10 which, th(- uti imu r li.insr hrrst-lf in 
tnuiiuii lit » lapiii titte tKrosa the line of fire, delivers her shot nt a 
greater disiulvanlagc than the sailing ship, which is either qiiiel ur 
xluwiy rotating on tier heel. Steamera when not under tail an- par- 
tjenbirtj naoaej in a a n a w a y, making the pointing (Iteir guoa very 
dHlealt 

Hilt, wiy the adrocMtea of the steamer, she being amed with temtr 
and heavier guns, will by off abeam out of dangcf, and hammer Ear 

adversary without earing to choose |>oi>ilioii. This is another iii^ 
snniplion not bnnie out by tlie facta. The sii . m rrii;at(.» Saranat 
and >Nifn JaciiUo* each mount six eight-inch guoa ; four in broad, 
side, the other two on pivot carriages; the whole may be fought un 
one i>ide.f The first ehuta frtgat«.i mount c«cb AAy guusi eight of 
whit h are etghl-ineh, ibe Rmaining forty4wo are n l>9lba,«uibre; 
by shifting over, lbirtr4wo gana may be fought on one side^ The 
two pivot guns are of sllglitly greater ])OWer than any gun on Iwrnrd 
the frigates at mnt armni, but not to liuch an extent us to ov<-n.'ODie 
thi' dispisritv "f "ix lo thirty-two. This tli''>writy in mim'sT"! must 
al"iivi i-M-^i. '■■•r I'll- steamers are alrcailv Inailr-.i il.iun ^iil; ili,-ir 
ntnehini'ry niid lialiery, and any increase of guns requires a corre- 
sponding addition of men. ammunition, and provisions. Thu di«ji.ir- 
ity io tlie power of tltc ^unji may be met by potting eorresponding 
■una on im ftifataa; tbu haa been done in the ease of the small 
W^ptD Milngh, wUeh moirate two beary eiftht-inch gnus on pivuta, 
twenty comnvon ciglit-inch shell guns, and two long thiriy-iwo 
poomMra. We must confess that on comparing thin ship with the 
Surawntr or Han Jnrinfn, wp cnnmit Hnli«e Ihst any advani^ea of 
fiH.iii.ir likciv ^1 k- ni.i.iiniv'. ii\ ihr •ii'iirni-r t'.'iii vonpuiaato lor bar 
dwiilcd iniefiofity of four lo om' in military force. 

The .Hiai<i.>.vi;ifn, carrying no long guns, is, in our opinion, drt id- 
edly inferior to the preceding stcatnaliiue ; while tii« SuMfiirhamut 
and JtiMboiiMn sn but bifar editioDe or the Jtonmae, and in fortse, 
aalnooM^araonly tobeeompnred witbaMpaoftbe line. As in the 
PrinreOm, Iwr anaament of tour light elght-iocb guns, and six light 
thirly-tWO pounderx, is deeidwlly inferior to that of r.u) tir^t chusa 
■loop in the navy. Thi' fi'^t class aloopa mouat twenly-lwo gtioa of 
greater power, .in l vi u ii l ore her thMtt^i aud ibrougb beflm abo 
c<iiild iliVftjvely return u shot. 

'l"hc J.ni.riir' policy of keeping at a dislMiee led lo a prefereiiee of 
a few ^uns and those of great calibre, luure parlieuliirly adn^iU'<d 
to Iba Mac «f abclls. There are, buwuta^ aartain praetical diflMuk 
ti«a In tbo mMuUing of heavy guns and their abol, which very much 
diminish their tbeoraticiil superiority over the thirly-lwo, which is 
Ibe calibre geMMRy need in the frigates. In mere rartgi', the eight 
aud ten inch giinaiM not equal to l£e thirty-two, as may be ahown 

• We f<i(-< rhwuint iHsMsidMS. wkfs (KtMlssWe, IfVBi mr vm mnM*. 
tTliki«,k«awm,stm,aMailisssMsadisaisasi itsMWsnidsiasaaMrssnd 
^ itMli* m prafes It* M W kt SMWM. 
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]>\ .-.■f.T. JU'.' Ii> iIm' ( >r.;ii.inri_> M.iiiuiil ; an>l Mng iirnMHi « ilti Hhell 
guiik, iu ilie i^x€lu»ivii uf HOlid »liul, r\crpt at xhort rungeit, the 
stenmahip U wilhin tbe PNWh of «hol lon(r before her Kuna would 
tell. Hliells lire very fir infMor in both taagv ami accuracy to uliot, 
And Iti view of Ihia, tbo pnftnnM of tlnll gtim does not appear to 
reiit on a soand bail*, but U • nero ibeoiy: thev .ire as yet untried 
in ictual warfare, and the r>«ords of authentic practice show that not 
mon tbm onc-liAJi the Bliells fired at a larcct plari^l at n known dis- 
tance, exploric sathf-si'lorilv. 'n»» friipitf, llierffori-, has at (freat 
diiitaiH-'ea m.ujci nii ..uliJ ^li.il fuu^ lor li.liljcr.iti' Ijfi'. .'U c-loiier 
quArtcris A t>ru:«(ici<ie of either, or a mixed volley ui »i)ul mA shell, 
with a numerical HUporiority of six to >ine. 

The heavy guna uUct4 on th« bows and Mtema of steam sliips, are 
nMawwily aUMNtM on pivot ouriages on the spar deck, wlikh oiakca 
tt ncMMMy to nmove ine bulwariCD, eiiKfr »ntirvly, a» in the Samnac, 
or partially fl-i in other ■!ti-;imcr». Tlii« expoiuiH the pmonne.l at all 
diHlnnccH to cfleols ot II. luid particularly the spherical cjiic or 
wlimptwl »hf*^8. and nt close ;;M;ir[rrw 'n CfrsjK* Thf ri^hs-iftch spher- 
ical Ciisf. (Mnl:tininif aboul 4>'U irii-iili-«, iiiu;, In- i-tiipluv i-.i at a range 
> of 250U yar(i!^ a distance beyond tii« eti'ectite ranife of any other 
Kpccien of projectile. The principal battery of the fri^rate i» entirely 
jiriiivclt'd, and tlic spttr dccli cicefjt fruia a rokiug poMtion, iu which 
1 itt tlw wtiowJ gm htiaf iM|MfMivo WKf b» tanpnnrily 
abandoned, and tne mca aheltand. 

Wo have now to consider the ateamer when forming a part of a 
fleet Here, forming a pAji of (lie line of battle, the integrity of the 
formation must be prewrvpii ; ■•ln' no o;tpori inilv iir -rlm-ttn,^ her 
P'luition ; her uscfnlin-^H U dcjwnJi'iU nn Iht ii'rs-iulir..' I'tiri i-, lutd 
idle may l»e cruahvd at Mm'.' liy Ihi* nnix riMr >lij[) to stiieii sne Is op- 
posed. If she lieeps Rlx t. <>r ai l> tin' p.irt nt .1 tow-boat, her aima- 
meiil is Inuperalivo, and sii« renders 110 service to couijMSDaate for 
her goat But •!» cannot be dencndcd upon for lowing ; At m»f 
ba diiaUad, or the tow-ropo may b« cut by abot; thia laat is not a 
hypolheticjil cose, for the loss of a Danish ahip of the lino dtulllf tko 
lale troiiblcn with Uic Dulchiee, wok owing to this cause. The tOW 
cannot 1.' nail; con.«<e<iu«ntly, oncp niinft wtiiu' in nliing sail, 

.ill f. r :i 'iiurt lime at least, an unrwistiiiij '.;ir^'i i Tin' tnie po- 
siiioii of liic »tr-anii«hip is :>x n rtw-ne tor MHatiiig liUai^led vonels, 
hot a principal actor iu thr li^'lil. 

There is one point in ttie pwaigrupb we have quoted which we have 
Dotaajrat attonptod tu diapoae of. That ataMMn «n faadc ost 
of diflcnltica and dangeni, when nailing vaaaala nraat renain ax- 
poaed," we must in the abstract admit ; but in order to give than 
tbia fnenlty there Is no neceiMity of depriving them of four-fiftha of 
the mili'sry fire* due to their toan»p>. In the side-wheel »tf>nm- 
«hip it: i,>ir sLT.ice, the engincN aiid (uvl occupy nearly, if not <iuiii-. 
hulfliiu svjinli.' -(Vice bcrtPRtJi thi' w.T.L-r-'.iiK', In the Princfmi, if a)| 
hi-r fuel Wi»^ vn\ ih'm lhr^'i-ril"iii!i <•( Iilt cn'iri' ijijiii<Jty 

wuuM be occupied by machinery, fuel, and stores ; so that no econo* 
Mf ofapaeevailaoalmlUaiDatBiiaaiianiBodlif thapto^ar. The 
Enfrllah alOHii IHgata Amg&ut, wUeh us Iimmm qallo CuBHitHir 
liiion n to tlw widarg of lhi» Journal, and celebrated for her cAl- 
clincy, carriaa Init forty guna, when tlie baiter^ due to bcr tonnage 
i«if«i5iy: to oomiwnMto for thia diminished lorcc, nhv cnrrio^ bat 
<'i„'lil <;.,yn' im:i!, -li-jiiiKrii,' at s«.'a nt a mavimuin rnl.' ol kiKjta 
{M'ir Jwir. i'Vif/iA. init, -Vay, ISIiSl Tiii-t i'« j>rutj.ihly tin- iiuni- 
mum rate at whkh it is necvsaan' tlia; 3 war ottauRr ".'ini.iJ hv pro- 
pcMed i it ia ample for all the piirpu«>i!i> of luannftavrutg, uiid lor 
Baiting bead agiunsl the moat rapid currento of the ocean. The 
boilem and nachinery necvmary occupying bat a limlled space, may 
b« placed with, say ten day*' owl, far below Iho water-line, and when 
n'lccAsnry, linecn to twenty days' cnal niay be carried in bags. Tho 
r.»li of accidetil, which forms ao aerioui an itoin to tlicir disadvan- 
t i(re, In Im^ ulloived for in comparing th< < ili. :i>ncy of the present 
»lt'.')mcrR, ia reduced to a mere tri(h». I'liriin r iini'rnvemenU may 1x5 
< (IK'Cti-d ill li.r .■ii.'iih. h ;iii<i OnlltTH. urni um..l1,'15 of tlvo ahip4 (tjii- 
Arrt^ant is h\j no inoaiis a good model), and wc may succeed ia giv- 
iaf a aicamabip thia veloeitjr wtthovt dh^Miiig grmt * porilOB of 
licr baU«ry as to seHoaaly afict her Ibrm. 

To the prC'M'nl time, then, wc assert that military efficiency baa 
been NU'tificcd to *p«ed, without attaining tlta latter, and notliing but 
a mongrel hoK 1x!cn produced, aa mu^t always be Uie cojic when wo 
aim to combine in one, ifevcral contradictory qualities. We re«|uire 
for one pur]iuw, great military force, with sufficient power to render 
it iivuihble when I'lilms, contrary Kiiida, or advenu^ i nrr.-nn prevent 
iiur approocliiog in sailing voasela the objeol to be attacked ; and for 
lif other, ereat apaed, rovm for the JceoHBOdHion of lroo|ia, and 
in(idiT.ite diaA of wati>r. 

*I1h> Uriil ia to be obtaiaed by aRpiyinf to evoiy ahip a amll pn»- 



pelting apparatna, the drag of w!iu:h will r.nt nuit.'rlall i I'lfi-rt lii>r 
Bailing qnnlities when not steaming, but which will he nutheient to 
i:iiii»>-uvr<.' luT in presvnco of tho OBemy, analile her to eater port%ar 
thrnugh regiona of calma i« tlwae of Civomble wind*. 

For dispatch Toaewla and troop ships, tl>e iHlil atwuDsbips now ia 
existence under ooMract with the government, are aibnirably adapt- 
ed ; tl>e>- can carry a sufficient battery for the purposes of defence, 
and their speed insures them impunity where iiuperior force U con- 
cerned. It i» unnecesMry to difwuftg in this paper, whether it is 11 
wiser policy l<i <:'iii)iiniL' tlur »r.i(j>idiL-s to these steanitT!! niid f!<tsbU-li 
Dew line* of siinilar ve«»als or to build veasela of simttar «iu«liu^ 
or to trust to tile natural development of commerce. We liave com- 
bated what we believe to be false pouliona and iallacjoas arguments, 
and have indicated the wants and reqtUreiaaaia of ihe Naml Serviea. 
The facts are indisputable, the iitteceiieae wa think legillaiate. 

Naval oflicers am, of all others, most interested in tnia aabject, for 
they feel that much will be expected of tliem in a fntans war, and 
they iounp that ihe ateaiiaplaead at their diapoMi an Mt capable of 
pndMiiif dm n^ttbtd afliet 



[tncL iIm (<;iMl*nsU) Rtilnisil R«r«nl ) 

SallToad Accidents, their Causes and PrereiiUoQ. 

The investigation of the number, causes, and modes of preventing 
railwav accidentJi, oni irf thf jiw*! important ehrmenln of whnt msy 
be calfcd railway ni i'. h i- kiiu-.vn tliut '.ln' li.i/ard> <■! a iraM-lli-r 
are much te»» by railway than by any other mode of conveyance. 
But, what that proportion ia,and whether it may not be still briber 
diminished, are yet open qoeotions^ In the reports mode by the New 
York railways to the 8tato Engineer, we lunra some valuable datit tcf 
whkh to determine the actual dollar 4^ aeeident by railway. The 
ntwaa afiktrtyiailmadaiii New York Ihe Ibllowiiv dtmata 
ofeakaMfla: 

L«n«lh of mllwrun I.MS*'. . 

Nnmbor of uiil«A ruuby llilaa,.. 4,4SI,41!> * 

faa*«Bg«i»Mnitd T.i io,<jsa 

Whelananbaraf naw e a a iiileioa— K:iu- 1 m 

Wounded.... 10* 

Passengon— Killed < tS 

Wounded M 

— 84 

Krapioysss— KiUsd W 

Weoaded.. M 

— M 

oumt miKBi-i a iM T6 

Weaadad..,.. tt 

— M 

Now, befoie w« analyw tiM eanaea of thaae aeeideoU, aw ahonld 

notice a very great diOcninco in the /olaNto of tlieae accidents, aa to 
the dilfercnt clamcs of |>eoplo injured. The proportion of on/Joyee* 
killed to those merely woonJi li, four lim»f ns ami! at in Ihe clam 
uf poixngm. fe\> iilh-i tl.i |iriiporlion " utljiT-" Unit in uf 011/. 
tiiff^s, tiinrUi;; ill iMuilln I M the tjir#— fttUjiy iu^iiTi d II yet larger. 
Till- taii.-v,' cil' thi^ i* obvious. If a collisi'Hi ur Mt.^Tit a.«i. 

dent occurs to a train, the engineer and braketnan arc obviouslv in 
tho moat eneaed poiilii9a,aod if injured at all trill probably be UfM. 
So, also, when oatilden am injured -, It ia baeanse ihey are on die 
track in the way of the train, or attempting to gel on a train in mo- 
tion, both of wliich are the most dangerous po-iilion« and the most 
likelv In cause fatal aocidents. Thus, it appear^ that of the whole 
nuiulier injured, lesa tiuin ont-ihird an paMMIlfMai and of Iheee 
killml only nnr^firlh are pasaengeni 

<)t till' «li(!li- nuiuberof pameniriT.i larriiMl :n one yiai, i: apfifari' 
thsl leas Uian une in nim Ikmaand sae injured at ail ; and less llian 
CM in limarpwyit flcMiaHif injured fatally. Sum tUa toMll mabai 
!•> wo adaiili nore thaa k ought to be, and maeh Mae Man it edll 
be, in a well-rcgolated railway aystcm. 

The first qoeation in the examination of the cnuaef of railway aeei. 
dents ib — were they occasioned by tiie fault of the poaaenger, or by 
the fault of tho railroad 1 If the former, there is no reason why they 
should be clmrged to the aociiMnt of the railroad, more than to any 
other cause. Men s^ili L<' iiii|'rii(ji'!:t and carelesa wben-ver they are: 
and notlkiag iUustratea thU better than the extreme card««»KH which 
haa oeeteioMd ono^lf of railroad injuries.. Taking the paaaengei 
Uat Aral, wa tad that the ilrtal ininriea were oceationed in laelWIaiw- 
tagmuinor: 
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18^.] ns niPBitsEOTioiia of iiECHANiau— iNSTSimeNm los 

Jmtint on or off III* Mta» trlMa liwinrxKiti II sU« mUfwn, such iu> th« ti n«t[Uti Mipmnion an<i eoni ran ioti (> t' mt-Ul. 

Fell or ai'TOtbnvnsf IlietnlBi 4 Ifc ui>im^«, by a change of icnipi'ratarc, <u>d Ihfir unavoi<lubI« fltAii.o 

i'«ll'uion<>l trMmj>..>>*'^^.<.>>*-<><>>' • Of briidin^ by tbeir own weight, bi-i'DiDi.' |>ci\.-e|>libln and mr.i^ur:ihlt.-. 

taMdivnilMttS^ 1 ^" "'■ "P'l*^- on tbc i-ireoiulVrfi.ef of u HnW of 

^ ^ ...".^ 10 inchi'K ill ra lin-.. .Mils :il> in , j^lh of am iiH-Ii, n qimnllty loii muiiII 

S8 to Ih> efrlainly dt.«it hiIii niliiout ihu Ub« of niapnifving gla>s>rs; 

Nr,«, it i> (slain th il ilii (i, iiti.H c.f tiu- tifst and lant claases were on« minute is a groMqunnllly in Ibi' Butronomical nieaHuri-ment uf:m 

a^am.^^ umiii by im ixufftturn' mtn taulL Th«ra ant n»<icet put up ""Hflt- VVitb lh>- in.trumefit» wow emptoycil in obscrvalurii.-*, « 

in the far, of mo*l good road*, th.it pawenRer* ahOOM M( IWTO iIn ««« to »' H'" of* ntinate. i* KlulM«d • dbtindlv 

Bw« wh»u in motion, or ataiKl on the pUlforaMi TlMwlHlle immlMr yiriM* Mid .pprtcuible suamity. Now, Ifae am of a elicle wbteiMicd 

tf^tMlMMBone thu paaMnaWaAoB ndlwwCMnw ]%tlwn,|imMfly ''X <""^ »«'<>«>l, ■-< b'M <ban tht< 2O0,00Otii part of thv rHdlu^ BO that 

ndlMd to 14, only one-MT, or ■bogt one m 5B,1W of IhOM orried « < of "V"-' diamettr it would occupy no pr^aler linear ox- 

in one TMT, tent than j,',(,tfi i>:irt of an inch ; a tt'iRntitv rfiiriinns' ii jmwerful 

Tlie l«x«ee)*a»of "olben." or those not in the cara, fataJly injured, microM.'otiv to I..- /i!.. . r. ,„ ,/ ;,l nil U t nny .nc tiKiir. i.. Jumw IC. eimriv 

is Quite S imarkablo pheiioraeiiOD in railway hiatory. Let us cjiaiii* fw^t ddlWuliy «l placing on tins i ireuoik-n j i . .1 :i m. r^nic . irde 

Jm IkOMoaw: <>"u>'""'o"> (ouppoaing llie dimculty of iN i nn.tructiun nur- 

, i,.„ . ■MMiiiled) 3t>u luarka, dota, or eoffnizable divisiionA, which ohall Its 

R„„ *b.le walklD« or Man.ling on the tmck, an J kLl]«l, W ITM t« tiwir |lj«ew WiUllD MlCh n&OlO linilo; to M* OOlhiog of Um 

i^Xaa*r»d^TOwiolc. r.:;;^ « ■Bb«»«onor ttwdegrwa aoBiarked off into Bdnolta, and of those 

, L L 1 r 1 again into seconds, ^uch a work haa probably bafllfd, and will prol>- 

" Jl«n owr , Minpn lu :ui. •u jriy the whole cauao of a. .i i.i. ni . U> f^^,^^., continue to bafflr.llie utmost aliitch of human xkill and 

oulnders. But why ahould a person Unmmtrt TJiw hardly i,^„,tr« ; ni,t, if , tw iitr..! cniM i! MHiijr.- Thv . vt-rvaryinK lbi«to. 

be the fault of Ibe railroad munagaMi Mrall pmOM limTOanpIO no- atj„„„ |,,,,^ , ,,1,1 i.„,c- a :. iiJeiuy u, p.',,.]uL ,- not mi-rvly leni- 

°* Ji^uSf'i ^_ ^^i* '^ . - >»- . ■ a U » porari' and tranHJenl, bul pcrmantiit, uucuiopensated thangea of fonu 

In MiaillaMK the InOlfWnal v mU M tKVmmie»9XtMmM, }„ Bll'i-unBiderable nnuwtw of tlmw metals which alone luv applicable 

we find that avfenl panona ao UiMlMWiM mwiMMai WBwa ware ^ ^ jh^j, »eig|,t, however i.ymuietricaily formed, 

dMf; some were children; a)»d that many wcw nan engand on Or „^ ^^.y, |„ nnaquallv sualaSied, since it ia imoHillle to apply 

near the track, ami did notuke Umely cara i* gatHnf OOt Of llM Waj. ,|„ aMBtatelaf powec toVrtry p«r< separatelv; «vca could thia In 

The n.feren«-««i> irnm thfw faelaara ; done, at all events force must be u»ed to n>o»e 'and to fix (heat ; whieb 

l»t. Of al! tti. \.vr-,y.- ;ii oraMn«nllin|)r,flM punoivan an «l ^ \^ without producing temporary ami risking penna* 

much the aafesl (.o.ilion. . ^ . . _ , Dent chajige of form. It U true, by dividing tli. 11. >.m tin ir .-i-ntrps, 

2d. That the number of pas^nwraiojajwd la Vaiy aBan to „^ i„ idemir*! place, they arc dwiined 1.. M.. n|.v, .>ni by a 

tion to the mirabcr earned; and that of aU mode* Of puWIe convey- itonaand in^eiiioua and delicate contrivanceN wundcr- been ac- 

""^'XS ""J?***,. .„ , compliahed m this dvpartioent of art, and a degree of perft-ctiun ha-t 

M. That af aeddrata to pa»»engcni, full one-half arc caused by been given, not nicreirto chrf, d'crurra, bat to iiwtiumenU of mod. 

tbetr own groaa negligenee, and violation of the rulea laid down for „j dimenwoum knd in ordiiMI| Ma, whieb, eo doe eon. 

their observance. . , . .. . sidenUion, must appear very snrpriMng. Bat thoaBb We are an* 

ith That of pacaoM Nwed ootdde Oif o«%t>M majon^towwe eo thW m h»k fa iiSidin at Uie haU of scientific artTata, we are not 

irj in M l y Uieir aiWB flMlt. iB 90i taklqg tioM^ oaaa, Br iB bdn( IB. lo aapeet atwaeto. The demand, of the aatronomer will alwaya miiw 

toxK-4ited. J . paaa the power of the artifit ; and it III u <S, therefore, be constantly the 

5th. From the apecial return* of the compatilcm «•* find that moat j,, i^^,,,,,,., „,,;,^ t.,r aa p««ibU-, iiidep,-iMieiit of 

of the " mnning^ o ff th« ItMik, or being thrown off the track, was irjjj>,.,r,^ ;in:L, iri> uK ia . v.-n nort. tl->- KiHcmin pl;.«-<. in his 

Jffljj™** ••tlia tljait. -Jt—jt _i # liJiiul". IK: iiiii!*!, tlii'U'l'uri'. fjiiici.Mir Ml ti I c.iiiLbiiiL- lii> Ml''^i.'n ;ii I in, 

Vlh. CbiMren on the tiaek and nimM, waa eanaed oy lha want ©r ^ ^iioose hia opportunniea, and «o to taniiiuirif.e inmwir wiih all 

fencing. ^ cauan whUt nay nMdnae inalTBioawtal dennfleaant, and with 

-Ith. From the last two facta. It ia plain that a pr«fn/iic to a laroo pocuHafWea «f itnMtBM and malerkl of each luMrament he 

nanMr of , i li nt*. u ,.h.,I 1„. <nrong and con:uni..u- f^TKtni^r Wo pomew,**, a« not to allow himself to be misled by their errors but to 

hojn' 10 s,.,. ill).. u'iiv, i H;iLy ailn|.t,d. _ extract from their indications, as far aa poMiible, all tliBl is (ruf, and 

Stii. The most claii-feioua tauw of lepitimalo su.c)dtntii i. •• nVn- ^^-^.^^ (, \, „r<}r.,H,r.*. It i- i.> that the art of the pniclical 

not.." A preventive of Uiis, almcl . i.lir. ly, would be double /r.J. A. ; ,„,,:,, ,- > :,,i,M,t,.— un ,1 ii.. !!' oi a rurious and iiitricJiie tviUm. 

and Ibia, aluo, we hope, will be adopted, ou every conaidetablo rati- „f ^^iclj .m v.ui -jir, .,iJy loiu, k ujc of the \*-Mmf and general 

WMT in tlie eoMitiy. faaturea. 

If laUwava wwra enllraly and Btrongly feiwcd. and If tiioy bad xb« gioat aim of U>« practical a.,ironoincr beiiig nunit-ricaJ eorrwl- 

dMbie tneka, we feel |i«rsiiitdet1 that the liajLanl to pMaengaiswoaU ggg, rwalta of nialmiantal mniinmnn. hi* aanatani aare 

be alnoil nothing, except in caaes of tbeir own groaa bait. and vkibnee mnal be directed lo the detaclioa and eonpenaailon of 

As a general rule, the conductors and engineers on passtmger ImSna e„ors, either by aiinihiliiling, or by Uikiuf account of. and ali..« ing 

are remarkably careful ; and il is rare tJial an acctdciit occurs Irom anv jj- ,.x»miiK- the fcounes from wliit ii crror>i may 

tiefrligenc.. of thein. One neat full, however, in Amerwan raiU ,^1* in any instrumental determination, we shall find Ihetu cl.itlly 

W.1 . ~. iH 'jie want of a ganaial and vatenada pottea, and tUa aheoid ,^ucible to three prmcipal lie.-ids : 

be remedied. jgj Exieriwl or iwideiital cjiuaes of error: comprehending such 

^ aa depotitl nil I Ml rii.u. un ' iiitrollable cinuiii^i.Lih in: such n>t lluctn- 

atioits of weather, whicii di.iturb the amount of rrfraction from ila 

Ska Imperfections of MochaDiam — Inatnimawba> taboktad value, and, being reducible to no fixed law, induce niwer- 

BY ata JOH^ t w HEKscHEi. p g s. kc taiotv lo the extent of their own po«iiblc. majputude; Miell aa, by 

BT ata JOBS r. w . HtasLHEi., p. a. s., ac. ^^^j-^ ^ temiK-raiure of the air, vai^ alao the foflll and Mailioa 

A8TX0.10NICAL instrument-making may be justly- regarded aa Hw tbe imtraaieius ai«d, by aliering relaUTo magnitade and ua tanaioa 

moot rvfiiu'd of the tiicchanical artis xihI lliiit in wIikIi tne lieareat ap- of their parts; and others of the like nature. 

proach to geometrical precision is re>|uirnd, and haM been attained. It idly. Ermrt i^' nbnenatum: such as arise, for example, from inex- 

may be thought an easy thing, by one unacquainted with the nicetie* pennt>ss, ^i ft t livi: vi^ii>:i, ^ttuum.i.^ in wixint? Ih« ejcm t imtatii of oiv 

required, lo turn a circle in metal, to divide its circumference into riirrtuio' ol 1 )ihi ri'<iut rimi, < r pn^ uii'.^ini y ii> .Miiii'i|tilijig it, &c.; 

3'iO e<)ual part., and tiuaMs again into smaller subdivisions, — to pUce truiu atutoApta 1 iiitijE>liiii;tti>.'s<« ; imtuliit'icnl ii\WKai power in the in- 

it .ii coratetv on ita centre, and to adjust it in a given position ; but atmment, and tlie like. Under tiiis head may aluo be clas.'wd all errura 

practically it ia foond to be one of the most dilRcult. Nor will thia arising from momentary instrumental derangement, — elipa in ciajup- 

appear oatcaordinary, when it is considered thai, owfaif to the appli- iog, looaanaaa of acrewa, die. 

ealion of teleicopea to thu purposes of angular meaaiiraaiant, every 3dly. Hm thbd, and by br the moat nnmeroaa claaa of emm to 

iniperfi-ction of slraelore or divi^don become!) magnified bv the whole which uKlronoinieal meautrementa are liable, ari-w from cauHrs wMcIl 

uptical pou er of that instrument : and that thus, not only direrl errors may be deemed InatmnietttBl, and which may be Kubdivided into two 

«f worfcaanthij^ aiiaia^ from unateadinaaa of haad or iniperiectioo of principal eUsaaa. The jlirat coaintiibeads tboaa whinh arise from an 

tool*, bat tboaa inaeaiineita wUth arigiiiala to br wmt VMaatMlU badnmaBt vol teiiy what it ptufawaii M he, whivh I* n-nr af laorle- 
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tnamhip. Thus, if a pivot or ta'a, iiutead of bvin^, iw it ou|;hl, cxaclly 
cyliiuihi'al, be slightly fliiltciKHl, or ■ I'ij in.il, it'll l.i- iinl «'x«<'!!y (m 
it i» iiitciMiiHi it kIiouM) com-enlri. suih 'lu- l irr 'n i: l arric ■«. ii tl.ls 
fiixOo (kh I'lUci!) !»• in renlitr nui ujiaiily tii<LUiiij, or not in one 
iilan* i) i.i ili . i-:(.i,>, iiitemfi'd to be jiri'ciwlv cqnidiataiil, nlioiilU 
tic placed in reality ai auocjiuj iulvrval*, — and a bundled other tbinu* 
of tiMHinaMMC ThflM m not nam <|««ahtkt MWiwi af cnoTi 
Imt pnetlMl umwpumta, wMeb tf aiy iHmnsi hos to coBtand with. 

Tin- iilher t>ubdiv^l^ion of iaxtnimoDlal errors comprpiiends '■m-d 
arise from an i]i»truioont not bein<r |ilikci>d in tli« posiliim it tii:;;lii i.i 
hjive; and fruin tiic-f nfiti partji, wIjIc h nrv inmli' jmrp'isrlv iin.'.^iMi', 
nut being propei lv %!i^|'ux'.l t/i,'' r 'I'Iil's*' ■ rf.jr.s i,; .i.7,jii,--/;h' .'i.'. 
iSoMif are unuvoiiiabie. its liivy arise fpiiii r. i;i.iiit.iI iiii-.iv..iliijr^» .if 
the Moil or building In which the ir.-'triiii i iils jr.- [il.uni; vv iiii h, 
Uiougb too miiiuto to b« noticed iu any other way, Iweome appreciable 
in Mliwie iMtrMW^iBal ok 



wo nt once vondcinn the inatrarocnt, and net abAiit ilBpfwing {!• 

eonxtruclinn "f arf'UKlinfni* Hljt! xnmt' tif.'ntinns o«.vur, and, 
!Mi far fnui; ln-irj; jjjilli:iti il, an' timri ruiiLnl i.vttvi 'i'.-',\ned than 
before. We an; now sure liiat we an i n- ir;ii'. -v r.f l iw of na- 
ture, and wc pursue it till we luive redu id it l Ii lli i.- "tiiteiiienl, 

ttud veriiied it by rvjNwlvd obaervalioo, under every variety of eitvutu- 



of tmperftol woiJimaiuhip, M w)mi« an InittiUMBt obm wall aSQaitad 

will nut remain su, but kvepH deviiiting and aliifling. Rut the moal 
iui]>ort4int of Ihii* ela.ts of errors arise from the noii^xitlenre of nal> 
urul indlcatiiiiiis Mher than those afforded by natron otuiinl ob&er\a- 
tioii-t iheniaelveM, whether nn liinlruini'lit hint or liaii not l)>e exact 
position, with respect to the liori/on and its rardinalpoiota,t)ie«m««f 
the ejirth, or to other principal astronomical line* ^id einlaa, wUnk 
it ought to huse to fulhi properly ila objects. 

Now, whh Kapacl to ilio finit'two elasaet of error, it miMt bo ob- 
served, tbit, in ao flur as they eaniiot Ii6 reduced to known lawa, and 
tltatobjr bacODa Mlbjerta of calculation and due allowance, the^ oetn- 
alljp riliate, to their full extent, the results of any obwr«-«tions io 
which they anbaisti Brin<r, however, in their nature eiwuul and occi- 
doriliil, their eflbcta n<-eeKMtnly lie aoinetiineji one way, Honietimea the 
other; Honietimeo diiuiniithirit'. i^n]!!: tiuii'^ U ti'lm)^ to increase the re- 
Hiill». Hence, by irreally !ui;.',i|ilvin^' uli'.^rv-in^ns, under varied eir- 
ciini-tiinee*, and takini; the ww-un .ir amr>f(t ol llieir re»nll«, this elasM 

of crmrR may Ije no far tubdunl, by ««ttiii(r them to destroy one an- _^ 

other, us no longer sensibly to vitiate any theonelieal or practical cod* given imperCectiun of structure or adjusunent will produce iu any 
alQMon. Tbia la tlia graat and indaaa aoly laaoum agalaal anoh • gl*oii ciietunalaBeaa under which an obaarration cu he madtb Snp> 
error* not uenly to tbo aMronomir, bat to tba limwdcaior of no- poMS fat axanflat that the principle of ta {nalnunent ret)nucd Ibat » 



Now, b the cotina of inquiry, it win not ftO to h*p|ien tiuit 

other discordances w ill strike us. Taught by experience, we ail«|lrel 
the exiMlence of some nnlumi law, before unknown ; we tabulate (i. 
i\ tJraw out in order) !)>»> resnlta of our observations; and we p«'r- 
ci ixc, in this synoptic hUti iiu nt of them, distinct indications of n reg- 
tilur pro#.^egMon. Ajruin, vic imprevp cr v.iry our instnsnif ti'», ainl 
«!■ ni^'lil (if (hi^> mjifKh-icil iit'W ;:iw of ii.iHiri' :iltn;^'i-ihi r, or fuid 
it replaced by stome otJier, oi u lolalJy different eimriRlrr. 'I'liu'* we 
aw lad to a a a n aat aa inatrnmental eaaaa for wbat we have noticed. 
Wa amnlna, mrefoie, tbo theory of our inalrantent ; we Kuppove da- 
Ibeta in itM structure, and, by the aid of ireomctry, we trace tlwir in- 
Haenre in introducins aeiual rrrort into its indieatioiiH. These erroB 
have their lairs, which, so lon^ as wo have no kuon ledge of causes to 
guide us, may be confoundeu with biwa of nature, ana are mixed up 
wtfl; iht iii in their efT<M-t«, Tliey are not f rti;!?!!!!"!, like criors of 
cilt^i'ivalioii. Iiiit, a., ttit'V ari^t' fri'iii '*-::'iirii s iiifi. rt-ai in the instru- 
ment, and unchao((eable wliile it and its iuiji«»UiKiit« reiii.-iin un- 
Obanged, titey are redoeillle to fixed and ascertainable forum ; each 
IMirticnIar defect, whethar of alructure or adjustmeut, producing; ita 
own appropriate form of error. When these arc thorwu|{hhr intraaliU 
gated, we rccof^ize among them one which coincides ta (ta MltlMl 
and progTession with that of otir obaenred diaDprdanoea. Tbo aya- 
tery m at once aolvc4: We Itaao dateeied, Ity diNCt obaarvation, an 

inatrurii'ntiil ffrft»T'l_ 

It I-. llitrcloTf. :i iliicf -iijiii-ili' i'or the ] rai';k-:d a>tK:iiomer to 
make hini«elt OMiiplelely liiuiilur w iUi litu theory ul liiii iiistrumenia, 
Ro as to be able at once to decide what rffixi on his observations any 



nicric.il lesulls in every depurluu-nt of physical re^reh 

With n-j^ard to errors of adjustment and workmanship, not only 
llie jnitubiliiy, but the certainly, of (heir exigence, in every imaginable 
form, in nil instrument*, must b>' > on ii rr. plated. Human hands or 
ni:icl.iiies never formed a circle, drew a ntraight line, or erected a 
p<T|>endicular, nor ever placed an iDHtninn i *. in yiet^Vrf adjustment, 
uuivM acuideataUy ; and thtin ouly during isii instant of time. Tbia 
doaa not pMMntt botawrw, tbat a fraat approxinmtion lo ali 
daaiderau ahontd ko atttrinad^ Bat it ia tbe peculiarity of a«tr 
ie:il obnervation to be tiw alAitalR awon* ^ d^^h'n of all meeiiaaicai 
defeclti w hich eloda by their uinolaaaaB every other mode of delee- 
lion. What the eye C4inn<>t discern, nor the touch perceive, a course 
of nstruituniical ol»<'rMiiioh> will make distinctly evident. The im- 
IH'rfect products of man's ImndH are here lesteJ hv hr-irij; brougtit 
into comparison with the perfect workni.in>hip ol nalun : :ind there 
is none which will bear tbo trial. Now. it may seem like artfuing in 
a vkivtia ciivlo, to dednee tiioorelical condtisionii and bt«fO ftaai «1>- 
aerration, and then U» tarn round n|M>n the instnimetita with talitdi 
those ub>>ervations were made, accuse Iheni uf iniperfcction, and at- 
teniiil to dete«'t and rectify their errors by ine.v>» of the vaw laara 
ami theories which they have helped «• to a knowledge of. A little 
consideration, however, will sutlice to ahowlhat aiiefa a eoaiae of ptw- 
ceedini; is jierfcctly Icgitimalc, 

Tlic ste|>s by wtiicfi we iirrive at the laws of luilunil plieiionieiia, 
and i-n]Hi'ialty thoye which dep^^iid for tiieir verifWation on nuiin-rical 
detenniiiaUon<i, are necessarily Mcaeaiive. Gruaa remltaand pal|h.ible 
laws are anived at by rude oinervation with ooane instrnnieiils or 
without any inatrnmanla at all ; and theae «n» coneclcd and refined 
uiiuii by nicer iMmitiny with more delicate weaiM, In th« prntrrem 
01 Ihii' lubordinate \n.v, t are brought inio view, whi»'li nioffifV i»oili 
the Verbal Ml.itrnieiit and numerical results of lh«rte which lirsl oflered 
them«i lvM to Mir !!ol!i ■ ainl nheri the>>e are lriu.'ed oui, and rx'duced 
to c. riaioiv :!, r-.. ;i^'mi . -nlionlinate lo them, ni.ike their ii|i|KMr- 
iinee, iiii<J li i 'om ml j. i r< of I'liri'ier tiMti'.'try. Now, it invariably liap- 
pi-iiM (ami ili^' o . • 11 Ir. I ,ai, i;t; :l t la first j^liinpw we calch of 
Kucli Kuborauiaii- i»w> — the first form in whicii they am dimly shad- 
owed out lo our mind^ia that of arnm. WejNfaaltM a dbSMdauee 
bettveen ivhitt mi c^M «Dd wbat «m jf ndL The lin* occarrenee of 
Hueb a diwiardanM wa atttribuie to aceUlent. It ba^jiena again and 
i guin I Jiad two T ' 
>•> tvfaiit amount < 
liable. If their { 



circle ahouM ha esaaily oonaentiie with tlia axis im whu'-u it is made 
to turn. Aa thii ia a eondilion wliich no workmao'-l i|> in fulfii.k 
bivfsmes npi'essur}' to iiiqaire what errors will be produced in oimer- 
la'ioii- laaii,' and reglslen'd on the fail)' i f ^-nr-h an instrumeni, by 
any iwsigimi deviation in this n-^ssw?: iliai is to say, wliat would be 
the disagreement l»etween 'ibsinalion.. nude with it and with one 
absolutely perfect, coutd such be obtained. Now, a simple Ibeurem 
hi gaoBietry ahowa lluAi twiialovcr be tbo ealant of lUa daviBtinn, it 
may b« annihifaded in ita cAbct on tbe reault of obeetrstiofta depto^ 
in^' on the graduation of the limb, by the very eaj>y nietiiod of read* 
ing of}' the divisions on two diametrically opposite points of the circle^ 
bikI taking a mean; for the effect of eccenlrK'ily is always lo increase 
one such rea<liiig by just tiie Minte ijualitity by which it diininishee 
tisi- ksIht. Asjriiti, iiupposc that the proper W" of t^f :n^triitni nl rf»- 
ijiiiri ii that tiu^ avii nhould be exactly pamllt:! "oj liiat of ttn v,,rih. 
As it never can be ftlaccj or remain so, it becuuits ii ijucrslion, what 
amolut of error will arise in its use frow any asKiguc^i daviatinii 
whether in n horizontal or \'ertic4il plaiMN firom this preciM! poilUon. 
Snell inqniriea conatitulo the theory of instrumental errors; a theory 
of tiie ntmoat importance to practice, and one of which u coin(>leto 
knowledge will enable an observer, wilh ten OMMianilB inilruiDcfllal 
mean!!, to att4un a degree of procisiun wMcn Bight eaOBl to belong 
only to the moat nllMd and eoatly. 



■nco we •nniHMO lo accnenk is namivna n^uui miu 
» b«dn to auapeot onr inatmnanta. Wa tlim iii(|uirr, 
nt of error tlMr datarBinetiona can, bf ponnfritop, lie 
irlhirii^liwHNtarTPr exceed the obetrved da*hUlont 



Tnimela — The 

The anplicanis for the 9Vi>0fiO» loan to iho Troy and Greenfield 
Railway have been htaly baring a hearing before a committee of the 
Maaaachnaetta Legiilatare. We take fW>m the Bontoti Daily Herald 

n report of the examiiuilion of Jnineii llavward, entpiMM T. and for- 
merly teacher of .Mathematics in Harvard ifniver^iiy Hi' h..- vi,iied 
Kurope. niui examined as many as thirty iii!iii»'?«. l>uring bis vi-it 
he ma.lc ' a. i|iu,Kiir,-iri of several en. runt l o-ineera, and supplied 
himself with protiles of st'Vcra! tunnels. 'I'he profile of tb« Mai* 
seilles tunnel he oxbibilvd to the committee. It is located at Norliia» 
near Marseillus, is lliree mile* (16,153 f«:l) long, and baa twanty- 
fanr ahalU> The matciiai in ibw lannei la a my hard limesioncb 
The heigbt of the amrand over H Is a little over 600 feet. The ag- 
gregate length of all the shafts i»7a89 feet : the deepest shaft i» 610 
feet. The cost jx-r vard down, for excavation, was fVii. The ahafta 
am niiM feet in diameter, and are liiMNi with maaoary, at a coet of 
9i9,4» fw ywtd down. 
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Mr. Unvw.inl <>hi:iiii*'i1 from the enffirii!4.'r in cliiirc*' of iJie worli. 
|>rl<'i-> wliiili ihf work i <».1. TIk' <lcc|K'».t •liul't rii«t $7:j \n-r 
v;tril iltKVii. i-rjlirolv rotnpfrlril. Tht* ftllirr c-imI of aJI [Ij** slcifls. for 
till- iM:>"<Hirv, .iiiiiiiintiil lo ^ ll.'WO : and ^I.V^'.Oll IVir llic whole 
ri ■ 1 I 1- Iiiuik I. Tlir I'MiirL- lo-i of iIil" luiiiiul for Itif L-onlniclur 
w.!» ^I'J.'i for tiiu liiiful jrnfj; lhi-» iiw^Jutkit sh;if(i. Tlic tuiuiel uum 
liiir,! with maaonrr of dmcnsnt UiklEiwtMii AiKi coHt )u.%0«M). The 
loi-ir.' cost of )he tunnel, exclonlva of mMOon'. w.ii *7o5,(K)0. The 
oiilrwior, liott>-v<-r. .Mr. II.iyH'iird a le^s pri<o, about 4 |K'r 

c»"ilt., IIS Imviii;,' Iwn iti*' iH'Uuil fuM. 

It Would \>v un'loub(<Hlly iiioro coiiifort;ilil<> lo work on the IIoo. 
Hiic thnii on llic Miipo illi-s 'I'linni'l. It is a vt'ry Uf^f tiiiiucl, some 
50 ji>T (■••111. Ijrt'i-r lhan it usiiiilly nirvi-yed for double tr.u k». Il is 
{;riMUr bv hiMrly ilonbU-, til ill \Uv Moo^ii' ; il» livi'^'bt is :!1>I f<'rt, 
vvidtb. -ici !•■«•;. 'There ii no ditticult/ ex|mH-iiei»d in lUMiiiur tliruu^h 
tht' tiintivl in ih>' CM*. Tlie tniiii «i«itca • ddft of air and tbere u 
iiolliiiii,' ui>|ilt>aiiAU'i iu thf ]ns»iu,'o, 

BjUIdkuI worit c«ncniliy. in ETnglandi is not 4loiw v«iy atoeli Uw 
tban in thh eouiilry. Eagiiweni and penonn having anthority, are 
faeltar ("lid tli;in tlu y arc htrv. 

Mr. Il.iyttard K'"" i'*|>liowlioii of iho Wootilioiul Tiinrn'l bv- 
tn i-efi .\l;ii(clie«tcr ami Siirtlii'lil. It in a litlic out llin'i> rnib'» loii^, 
ami ibc bill over i» HOIJ fci-t bi^h. It bus (ivi^ i<liafls, |0 fiiH in diu- 
UK-icr, wliii'li sary from 400 to ditO fi'ijl in drpth. The cli;ir.n.-lcr of 
t!o' ris'k is (jr.iiiilc, i>ol so hnnl a.<< our ^aiiilo ; it i» i-nllc<| tiiew 
** jlill-stonu roi'k.'' Tlie Tunnel uaii iibuul tivc )c4Lr8 iu cuiislrue- 
tion, and its iirli«l« oowt waa $1,096,709. 

Tliere ore rariaas ways of ventllaUDip the "ninnel while die minm 
■ft at work, and it ii i'a--ily donv. It wa« piipponod that lh« dnAa 
woald b*.' i.i'i'i.'swry for viMililation in the Woixllicad Tiiiititd, M the 
o,(r>. d lliront'li it. but they aro now elos.'il. .\lr. 11. gave Bn 
• xjila a: ton of the variotH modes thjit are adopted for vi'ittiialion. In 
the iiiine> in Connvull, Ihi ri' are ev.'avationn oxtondins 30 mil<'^ un- 
der (jr.'Uiid. Tliere are tunni-l.s in tlie I)<ikc of Itrid<.'e«a1er"» Canal, 
wliieh niake, iu Uid aggregali;, liiirt| miles. On tbu Tl>aiu«» and 
Mwlaqiy Canal, thaw i» a tynncl mtm than double iha aiaaoftlia 
Hooiai! Tunnel. It 1« about two miles Ion;;, and conlalna tuora ca- 
ble y.iids tliau the lloo>cie Tnuiiel. The shnfls by whieh il wa» 
C'ri:;ioallv eonstruetid. exeep; one in the eenln-, are closed. The 
lUlinel is Used both for .i ruilway and caiinl, and triiiis |i«ss throuffh 
it'every biilf hour ilaily. Ib-n. I'aisj. y . the snperiiileiiileni of public 
works, pissed nearly a day in ti;.- t«iio.!i. and he s..'iys ilia'. the »inoku 
und .suant tVom the trains, as well : tt smoke fmni the iainpti u.s<.'d, 
pamstsj almost imDiedi;ilt:l)' awu^: TiR-re wait a eouslant currcnl of 
air ihrouirU it. 

The h\>x tunnel, nliich \a one of iho earlie.st, and is iho lurovat and 
nott «xpi*tisi\ e tunnel evei eoii4rueted, is Ml feet bii.'b and over 30 
feet wide. The tunnel is on the (irrat Western Itailway, about KM) 
miles from lA)n<ion. Tlie stiafl. were feel in diameter, its length 
is !»5"y feet. Over one third of it is through the «olid rwk. Robert 
Stevi iis «i) of Knyland, who is eoiisidered as standing at th« head of 
nilro id engineers in l:]urnj>e, visjteil Iho place for a propoacd tunnel 
under ll>e Alps and told the wiiness that lie, 8toven!iuD, hod given a 
report la»c>rub'ie to the proji-et. 

Mr. IU) waid luid in his nosstrssion a report of Cbevativ^r Maim, 
the engineer of the fmpamai A\fa TuidcI> It ia at Moant Gmktj 
the mountain r!i«e SOOO ftH.t abov«> the line of the taanal, and H ia 
l-ft aiilea lon<;. The j,'ra4li- of lae luimel iit all to be ooe Way, and 
Il M to b« lo.'i I'eet to the mile. It is propo.sini to do the Work by na- 
chinery, — to take the stone out in bloeks. The power Used i» water 
power, there beinjr a brook at eaeli end of ttie tunnel. .Mr. Mau« 
spctix with entire eonliib ni e of sroio;,' lhrou;,'h wtlli the tunnel in 3 
yearx, and esliiwites the cost at 1XSU4.!M3 francs. 

Mr. Uay ward ^ave from his notes, aoiite meutorajlda of Uie coat of 
taanala ha hnd Ti«<itcd in Ktit;! md. UpiiigliOBi Tumal, ISIS &tt In 
length, eo«t £S5 per line.il yarii. At Ihie rale, Hooaae wouM coal, 
8 1 rHi i7.AliO. Al the rale ('hip|>i neaHMleii Tunnel cost. Ilo.isnf wi.iihl 
coHt ^ll,»5tJS"0. I'ulpit U>iek Tunn. l, I'a ,— a .litliciilt tui.ii. i . ii thu 
Reading; road — cost per lioeal foot. Al this rale, lloonac 

would e">«t 8l,02isTii.">. tieii. Hernapl save to .Mr. Jljihlwin, in 
an.sw.tr to aowa Ui^uiri«», tii« cv«t of Ave tunnels, Ute liigbeat uf 
which WA» $4.36 per enbio yard. At thU rate, UooAiie weiiUl c««t 
di,70*>,'.'jn. 

The ewliilMte of (he Engineer m to tho eo^t of IIoohic Tannel, 
Mr. Haiward regarded as rery liin'ml. 82,(l0(t,0i.i0 ho thou^'hi ivb« a 
very liberal e«tiiiiate ; it would leave a very lar^re uiar<,'iii forconlin- 
petjcie-. 

The Tunnel, wilh forly milce of railroad eonneeted witii il, would, 
ill tiu- oi.iiiioii (if Mr. llaywArd, be aauBcieDt aecurily to tlie Slate. 
Vol. lu— 14 



There was no ditlleiilly in nieetini; by excavating both riidn of the 
tunnel. It could U> done witli i.'reat exactness, lie roi.'ollecUld to 
h.ive read a <liort time since of two men uieetmo in B tnnnel, thdr 
liirL,-e«t v;iriati<'ti h-ln's not more than two iiiehes. 

.\lr. I lay W.I J I • -. issi xatniunl at «oine length, but ibw iiMta 

|>os9CRsin)' siithciiMit iiiteic!*! iur publit^aliuu vviv elicitud. 

Al a siilMaqaant meeting of the aoamnUw, Mr. linrmid, 4ie En* 
gineer, (jnvo some fnrtlier ptkrlicnUcs cenc««iiin(r the MoitbeTnnnel, 
luar Matsi'ilb.s. This inni.el ix 15,1 j:t feet; its width 96}; iiejght 
2n.', ftiet in the clear. It has 24 .sJiafl.i of an .tz^^regate lenstb of 
"SJ^H feet ; the deepest of which is GIO feet, and they are lined with 
iiuisonry. They are nine feet ten inches in diameter inside the line. 
.^ portion of the boih of the tunnel is liiietl with ina»<>nry, one, two, 
and three bricks tliiek ; anollier portion is not lined at all. 

The cost of mimug tli« tuiinel |»n>p«r, wa;) §1139 *<ij per yard for- 
wnrxi. The actual coal (o the ceniNwlor, formbiing. iocladinig ahafkik 
w.-i<> iH -2i per yard forward. Beeide* tbl<, (here i« a ncmi-circahir 
brick aijueduct I.', inches in diniueter, runninj; the whole length the 
tunnel under the iloor. 

The actual co»t of the Ncrilic Tunnel, aeeording to the cn^ineei'a 
8tatenienl, in aa foIloH s : 

r-.r iiiinimf th« body of (be tontul. tTtx^.!":: i» 

K"rmu>iu|;l|ieelMlW.. lOV.osI i.s 

MiL.v'ur.v lorehafta. ......sr.... <5),''i;-< ;n 

liiolntttielioilyaf iheiuBiMl is 

Qm of aqnaduel looo; ii> 

WlMloeoitaecoTdiagtoongtjNerVietiDMM,. fi.»>s,4.V) ftT 

Actual coat of the Nerthe Tunnel to tb« emntraotoni, 9 M 1 4,7H3 00. 
At the enj^nei'r'it csliiniite for Ihc Nerthe Tunnel, the llooue Tuii> 

nel, iiieludini; aqueduct, would coat 9'i>VI>6,l 1-t 6H. 

At the prices ntatisl l<y llie coiitr:iciors. the lloosaa- would cost 

#l,T72.9ii8. 20. 

Hut the propo.sed tunnel in not more l!"ti tw >-!hi'i)s •\i 1nrs?e aa 
t:i(' N. rtbe in the :ir>-.\ of its Keetioii. T.ii^ \i i in ti. ii-'il'i n 

deductiuQ of one-lhitd from Uik above sum ; i>ut it one-toiiriti m dc- 
dncted, wo ahould have for tba coit of Hooaac, aeoeiding to the anr 
gineer'aiitateoieni. 91^38,836 19. 

Aeoordiiw lo eoBtimetorti «iiit<'ment, 9:i.:(-29,Tir, -ix 

Nerthe Tunnel eontalne more cubic yard* than lloowe, «n4 h 
little more tluin one quarter teaa in length, in the judgment of Mr. 
llayward, Iho excavation at Hooeae would Hot be eo Bueh dialuriieil 
by water iw at the Nerthe. 

The »t one in Kiigland iH much rnn-c nntavorable for excavation 
than at liooiiac. If you have a aolid rock to excavate, (here ix no 
dan;;er of the earth running' in. If you have loose earth, il is ncce-u 
Niry to linva waJIs overiie.id, and an inverted ardi underoealh. Ht, 
llayward concluded his le.siiniony by giring it W hi» Ofllnion that 
the esUmate of the tunnel could be aa nearly come at aa the ealiiMie 

of the C0l^t of nn entire railroad. 

H. (•. Knight e.illed — Is a iiiachiiiisl of S8 years' xlandin);; i« the 
inventbr of the stejun pile-driN cr and of a luachim^ for drillin;! rocks. 
By Uiiii machine he can drill a hole ' incliea in diameter an fa»>t an 
lliree men can drill a hole 4 inches; wilh it he can drill a foot an 
hour in gninite rock. Mr. Kni^iht Iijls visited .McCiiiniii'ii »lia(t in 
I'uil»viU«. Tho siliafi i.s 14 feet by IS feel, and vsas, three montlM 
ago, feet daep. The rock there is harder than granite. They 
ank the abaft » foot every elicit houm, or three feel a day ; ha» aeen 
the Hooioc rot'k, and lin« drilled it. Il In very soft niid e.isy ; could 
drill 30 or 40 feet without sharp<M)ing the drill; with lhii« mnchine 
drill, he 'i i;M I avir worked the I'otHville shaft as fast .igiiin as he 
aaw it « Ilk. .1 With it he could -i ik .■, -! aft at Iloosac at a rate 
of more tiian a or f"'-'- n <'«y. The machine is in <ise on Impoit- 
aiil work, in varion- i iri> ■ t" the country. 

Henry Ciouldinj;, a machinist — iloa got up a mnchine for horizon* 
lal drilluig^ and hu drilled ol Sonervnie Wilh it, ia held linmrtooa, 
at the ntte of 10 feet to hour in a (wo^lnalict drill} it waa a new 
iiLichine. and w«* not mil more tlian i!(i minutea at a time ; haa bnttt 
two; the hrttt machine vva.s cumbenome, larjier tbati there waa any 
necessity for ; a new uuicliine of less »i/,e is now bein-f s».t up al No. 3 
Aiidover Street ; the unu'hine is run with a four-horse (lower engine. 

John .\. C«r|K'»ter, CJilbsl — Ifis >»n^iness is tho couslriietinn of 
railroads, under Ihe tirtn of t'lli i":i A Co., and Gilmon . II. Iki ip. 
Si. Co. Kirst enifajfi'd in railroiul work in 1H34. The hrms with 
which he is connected have built four hundred miles of niilway. 
Have done a ;.'reat dejil of heavy rock work. (Jonslrtietj d the dam 
and eaiial at l.;iwrenee and t.'ie fonndation for the Hay Stale .Mills. 
This work conUdiis from luO lo l2.j,UiJl.i perch (a perch is 2 feet leM 
Ihua o cuUe yafd; lliu peich eonlalne :1S feet, tbecuUe yard 31 tel). 
Haa boilt two tniucle, thKt at Snleoi and that al Newtaqrjiori, Uw 
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[MtJ. 



oulv timiioU ;il (ir.«>ii; ijuill in MiiiKichuMtts. Ilan fi)Mtr..o|i il mUIi 
the Troy uiid Griculwid rujJ fW two nimii tuiuit'l-, out' al North 
AdaUMi Ihe Dtli«r M a plan twiwcen Gnranfidd mid Sbrlburnc PallHi 
The contrtuit prira is S3 p<*r whit yard, eiieli to l>u paid one-lialf ta 

cn-4it one ijiMrtcr \:\ honds, nmi 4'Ui' qiiurt^T iii slr^k. Iliis t- UKult* ;in 
offer to tile t'"iii|i.iiiv t» i oiif<1ruwt llir lloo-ac Tuiiiiol, jit llii' rit«' nf 
$4.51 iHTriil'i4: yaiJ. Tiut conlracl i» yet open. The calimido iii- 
iliui.vt iiir wIkiiJ wi.rU. niiil tt Buffittfenl natgin vm PMde tliey Ibink, 
fcir ci>iiiinj;i-rii i'--i «n<l prutitn. 

Ur. }u>i. C. liiilirUifr, om- «f llie owners of tlic miwliine, ti »lifn;-t 
— Id ourvontnict wilb tiw orij^iiiul unuvro ut' tbc uiucUiiiu •>uv%t- 
ktwl U put tbe mrfaiw inlw opcnitimi and expend • cvrnMemUw 
•oo of money. W« expAodwI that mm and a coiuiidenble ow, ind 
the m.ic'bim- i>i<i)ij>i't{ Work hy eontt nt uf parlies. It came to » ataild 
aUU ill Novell) ber. The Railroad CuiDpnny •.'MP Us l« VUdMHtaild 
tliiil tbcj- would iiiirdlv In; ;ible lo <;i> on, willnmt iiiotioy, cviMl if thpy 
vrvTv rrady. Tlic railway coiiifiiiny hiive giien iim^IJ'AI ca^di paid 
ill, iiiui We Kavi! laad tlicir a^HiHtanct- in i-oiivvyin)' iho luicliiiic tu (liv 
nKiiiiitiiiii. The Diiicliiit" wi4, r. i l . 1o ojwr.ili^ oy llif litli Au^'usU 
We did nut pruacculii the work iliiiMedkiiU,dy, I'ouiui it 

advlaabk to latdte mmt nllcniliMnn tbe naehini'. T!ir«N> feet k 
th« ntOMst deptb we can eutwitb it, brrorie Mit-^iin;;. NVhcn we 
hare got into the aolid rock thnre h no duii'^'cr in l>l:isiiii'j, to the 
roof. Hns seen nothing to impnir bi-* lonfidi'iifi' in ibi> norkinf^of 
On! iiiiit'binc, or of projjrosiing ti or " fi^ei u day willi it. 'I'licrt' nru 
HI fv< t lierwvon tlii- whi-ili, and wo can run a niilway cur I«'!W(«mi 
ttii'ii" tn rfinov.' (he uiiiurin) from Hic 1utmi-l. Wo liuvi- a coiitri- 
1 i:i I li . rtbicli wi- iMO easily lift, ^.toiu- .'> or (> ton* in wiijjht on to 
n pliiitortn rjir. Thi> whole co»t of thf inachini", iiicliidiii;,' appar.iliia 
niid r\penM-9. lliuii far has U'cn abunl ^6,000. It ikow ikhI by 
Miiiuu's. Uii-hnrdx, Maim &, Co., aud MvsMm. WUlisluii, Uutier ana 
myBclf. 

A. J. Edwards, «n^eer of the Ttoj and Greenfiald Railroad, was 

Kealled tu put in eridenee a table of ourt.'>luri>i on the- Troy mid 
tippenfield road and the W««(«rn ro.id. Tlic tabU- draw^ a lom- 
paruiKon of i-iirv.iturr.t on tbi> W«wlcni road, between Uroenbuidi 
isi ii S|ir ii.'tii'ld, and bi-twi>i'n the Uaafaon ihI Caoneelieut Rnran OH 

tbe I'roy and Gni'iilicid road : 



I>istiinix' "ri tin" ^\'t■!^l^■^n rtiii^l I'nuii Up. rtthuf^ik totjja-iliiilii'IiJ, LIU 
liL' 'fpjv lukd <>rt.-,.-^!it'].l fruiji UilJiHin UlVi'i 

.illlM'i'tl.'lit lii 



Pi.-'l-ili'-i' o[; lilt* 'I'pjv lUkd <»rt.'t-li;ifi.l fruin 



vt'r lo 



Ixynmii ot tfuf vMOTO «u Wottcm ruad,. 

Otmm of corfaMin oo Tnr Bad Oncnfltld mad via Tan- 
D»i... t,Ui 

Exncim of Jciirtii;-* of ciirviuuri; on Ihc \V^.^^•ra U.iilrtu't 

whitJi b *c w-'ven eiuiri,' cirtU s {HM di gret-sj, iu«re 

than tht Troy and Greenfield mad, Tha idiarteat ladina of enrnu 
tan an tba Weateni road U 830 feet Shoitoit ndiua of cunaliin 
on the Troy and Creciifivld roiul \« PJlii^ ftN'l, and tbcr<- it but «lla 
eorre of Ihio k^nnth. Kxri-pt in IW-l in a nirt i-of 1300 fiMt, 
tliere u no curve lew than four dogrw.-i <in tin- <nlir« roiitf. 

Tirtal flfViiIiiM.s on thil W'e^fvni Railr^tihl. ri^i anil f*ii[l, xrti ?^.:ji> fiftrt. 
Total (denliutiii, riM aad itii, ou th« I'niy uitt Urucnildd 

nadiHa l,SlNtftali 

Kaoom on tVnuni nwd,. ,' I,sta feei. 

or donbbr iho iflovalion.i on tlif Troy and (In rnfiolil, and ti'J 1 iVi t in 
addition. Tbu niaxiinum ^'nulc of tin- Woli rn K:iilrojd i.i I'l ct 
to a Fnilo. Tin- ninxitnuni yriuli^ of tlioTroy and (irri MtiL-ld is 31 
teel iu Ma»Mai Imwttii, 26,^ fi-et in VcriaoiiL, uitd ftivS in Now 
York. Themia of the W«ial«ro road at the Ikai* tin* in New 
Ynk, ia SO nai falghmr titan Um Hoomb TteneL Tb« gnde of thu 
WoMtam at (be Miomit, it 64« ftat bigber than the T^HmeL 



;F--r„ni II... Jii.: ■ I".,,- i: li,.: !:.!,.] 

Tlieoiy of tbe Maiii-Sprius of a Watcli. 

wr iauuMttB ToiniB, CAiiasa, ir. a. 

Fl'i, I. IB an cnlnrj^'d ftkcleb of onc-rourlli part nf the ifiringbajs* 
nd of a watch. It Ik laid off into nine r>pi:il opacei, eight ot wlueh 
are to show the tlieorj' of tliP ui ti.i i . f ihf ii))riii<f. Tbe ci'iilro space 
U for the arlior, and u onc-l nl nt tin? diiun<Mi-r. Then' a x'ale 
of iwcnty-foiir <'<|ual part^i. cofrespondiiitr to the thii kiie>-H of ilii> 
•■priiia!, which in citiiiiati-d by the proportion i: bcar» lo the diameter 
of iIm- baxTkl: snppo«e it to l»c 7:3 to t. Two eoiU of Ihe »priiig 
placed in the ouiMd<- i-pacf » ill then till it, and if woiMtd en the wiMr 
wHI 011 <he inaidv »pave, iiMltinff fire ooibi; it It k altocheil t» Hie 
barrel and arbor, aa aanal, il will eanie Uinw revolutiom hi expand- 



in;,' h:n'k lo iU (ir«l (HmiTion. Niiiclpi-n coil-, will till liio H vcn out- 
ward x^'ct; and it winind on (In- urbur, the hcven iiiwjrd spjices 

with iwenty-iwo coil-.: liauni; th« unie ^MienuNie end tevolutiona 
an ahorv, but with jro atcr po\s .-r, and (he atnton wilt be mora nnl- 

form. Nine and onc-hi.vtli coiU will till the fonr outMdi- ttpiicrK. and 
wlirii woumi on ilic arbor, the four inside t.p.'cc» incrc.iM'd by live 
and two-tliinlK coil«. The ^prin;f h;is niont action wlicn it Tills four 
•.piccs, or half the Iiarnd : if it culcnilx to the niidillc of llie fifth 
*pi%c(.', it will low one-*ijit«vn!h ■ if to tin' whole live spaec«, oiii" 
in iricr of a ri'volntion, but u i i j liii :i» powi>r, and transmit it more 
uiiiforutly. A »c«le for iu>y l li' ^n- c- if spring eui be applied to 
the aame ligM«> 

Fie. !■ 




Tb<" folhiwint; table (.'ivcn tlie r-idil of the cirrlcs that divide llio 



^itig^Uarre) into nine et^uat s^iaeea; aUo, Ihe rcvolutioiw taken 

biM 

.trrniniH tlw rim of the liaml. The (wo 



m thcah wliieii ate equal to (he nnmber «f coil* that (he aprii 



liM when wonnd on (be arbor over the nnmber H hna when 



Me apnnv 
capendad 



vidcd : the mdii of the two circles and the rerolatioaa made by thete 

diM-i ri- rtri' iiitcrlincil. 



hLMih of 111* ClfUlt^ 

IA,«0>) .... 



S«lr«l«IMM 



S«0 

4--.;if 



IMiiariia Cintm. 

»,m 

«,o«v) 



I'.ii 
ij.'i 



Rprulvlkint, 

. am 
sm 



Fig. i, iJiow -. lbs form of the ci'lipcr* and mvior comdiHed; tbe 
lonp Olid Ih 1 iiiihi ", and i.* diviilod from the cciurc of the joint im 
both lefts, into one hundred i-ijual (larlH : the divioiuiis vppoatio 
to W, 70, and (K), are maihed, «, A, and 6, eomependin* i« the 
mmher fbr the revolutions of Ihe 1»trrel. In the tublee it hoa e 
clamp and aciew limiiing tia openin<.' to i imdi. The »l>ori or calli- 
per end hi ,\ Inch, opening to incb, or as ten to the distance 
acrOM from any i»« cont' spondinu iininlKri« on cxidi K fj of the 
sci-tor. 

The followintr table -.howa bow many rcv.ilmii.'t* of the barrel 
will Ih- proiliiciNi by the difliTcnl thicknoi»s of \i -i riii_>. ,\ disliir- 
tiuu in made for aliiu bnieritit at the ends and for liiv Mdt part of the 
apring not unwitidin',' from tbe arbor, anil itiiiy aiiionnt to jd of • 
nTolutioii for a njiring of (',tli, and to ^'Ih, wheu it i^ B'.,th of tlie 
tUuneter. 



CMlvttlir !<|.rint 

lelie^aakti* ut' ilm iikml. 



Rrvnlntiuiit 

li» TIl-iH). 



lUvoIvtiom 



4J 
4S 
«4 
«* 
*» 
70 
78 
7* 



«?2 

t-ot 
C-lf 

(■*» 

a-w 



7» 

7S «-U 

an «-» 

■3 •-4« 

M «-Cl 



4-0 

\ -i 

4i 

it 

«•• 

»-» 

«-4 
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'^t'lfcl H ^priii:^ lor .'mv miinhi^r of rLMoliitioM'*. opcti lljt* fecolor 1o 
tin' r!i<!«i» III' litirrt i, ii! Uiv ihiuiIkt oil llie acato lor Iht' nquirni 
r.'^,.i:i:i n-. :{.' :.■ :vM then ju«t wtnil fire colte oT II upriiig 

wticii ol a MUiUliIu tlik'kii<':<.i. 



41 i?l>.irt'» Flill 




14 
l« 
IS 



It 
u 

IT 



.... »•/♦ 

.... I0«,'< 



Stun . . . . 
Kiiiukwrof I 
rtfolntiiMM I 



The 



Wi 1% 

pn':;,' !■« Umti lakcu <kU, oiid it'* li'njrih n-diU'vd by 



T« And (hf wti It It A spririu for uny iiize of tMircl, tal(H flio in- 

Bido iliiifiiclvr in hiiitiln-lh^ of au »vhk-h U done by njx'nin^' ihc 
BiM'lor to it» limit, thcJi apply tli.' barn'l cjip t<j reach ai r«ii.i fruin 
>i»<k' li> hide, to tliu aiiiiif iiunihiTH on tin' I'mmli'rp.irl m.';iIvi, which 
will bi' the diaiDi'ler. Tiii" widlh of the spring; ii loniul in thi' same 
wa). Th«iil vMvt 111* lliWi! wiih ilu' dinioolir ot ili.' Iiiirn l, Ijilif out 
dnthlM oppMlle AfUfM, nnd multi))ly by thi' width of the ?.[>rlii|,', 
Wlileh mvta tbe weii^l in troy jjfains for a Muriiij; that will till ,\Hi» 
of ihi; li:irr<'l. Tlw tabl« is con*t«iKl«d by takuw tlMnnw «f the uboT 
from the jirn'ii of tin- barrel in hundredlll* of an weh ; ^jilJi* oftha re- 
in .iiider luulliplit'd by VMM (the grains in .n .-ubic in.'h of watch 
spriiij,'; jfivf th.' niiiiiti.'r» for thi- tubk>. If the arbor is loci than jd 
of ilir barrel, the caiiipcr* •bottlil At tLglitir, and the •uiif^ havo full 
K, \<:Ut ; if l:>r-,'L-r tfa« enllipen alHNitd m iMidy, aod iM iprinff lun 
kJiuii WKi]f|jl. 



I ' r'niin.'.; nlk'n replaced, pmeerd lis before, placin^r tiia mints In 
liie -.ce.iiid column of tlie table. Then rvniove another 4} fcmino, 
b-.ivinK- 3>' firaiii* of llie >prini;. The weij»hi» applied as before, ;fiv« 

liu- ibrr> lor the llilril ruloinn at' Ui« labks which »ka«» the in* 

len-ii v of the .-priiij; at the end of SMih oftha flf«KiwlulimM; when 

it lillK o, 1.', and '( Hpacoa. 

The sum f«r I'-ieii column (fivea the w«i!,'lit raised to a height 
e>|Ual to the circ!»iMlerelice of (he hamL The grealual awouui of 

|ioMr«r w obt^iiued when (lie lite tftom mfilM; wUh four onlfyt 
then will be more left over the ftir« KTolatlona, bat not »ufllcirat lo 

eoin|>ei»,jtc lor the losb of the power. 

Tile ■•iiriiiy of t!ie beat watchex fills four and o-half sp.neN aai 
h.'e» a revolution over, lo allow for xiniiniii^' up, and Hiiil leaving u 
p'irl free. 'J'hc neetflr, tlie table (wliii'li can Ih' copied on a cinl), 
and a juiir of small walcis with grain \vei(,'lil«, ;>re nil that i?« re(|«iinMi 
to select a »)iriii(f that ttill have the desired i iiijl i - ..f revoli ' 
•tud (lie greatest power the cJipa»'ily of Uio barrel »iil adruil. 



of An liifh. 



A'«||ht-«rilw Sfatf M pMi, ngp, JW*wtr Hn4Mli $f m tmh ■■ Wiihk. 



The next tuble h coiixtnict«d by cK|wriinent wiili a «prinr i-V ioeh 
wld«i, fillitisr live spao.'s or rtvo ninths of h barrel, iVn'wb 'n diame- 
ter, of tthieli the ll:iekiM.„* of llie »prin;; U iifid Wei/!lis 46 
gr.ii:^. The barrel huvi ij/ the eiiaiii I.ipped roiind it with a .scale 
for ivei;dil«, and laid f i-t by the arbor, when the weight* ai« pDtin 
the clijiin will unroll ; llie weighta ic^nireil for eacb KvolutioN ai« 
noted. Mid fkevii in the tublA, 



[Prom tlio CiTil Enjinect And ArrliiOi't'^ luuraaLJ 

Iron Root Railway Termlnoa, Liveipeoli 
iouH tunntauAW, Baq„ tatrii, ■muwsa. 
[Ptfer rW ttfare the Kagwl ftattM Saekig tf Art*.] 

This riKif b.is h.'cH orcclfd at tlio Liverpool (enninu* of ibf' Ltiiea> 
khire and Vork-liire Railway, under ihc Kiipcrinteiideiice of Mt. J, 
Hawlishnw, by .\Ipr,iir!> F. \. If 'luli n. i. Co., of Dirtninisbaitt. 
It cover* live of t^i;!-. \mi ■hn i- (il:..lHrins, and a taniap«-road 

twelve yards « llie, in oik« s(aiii, isaving iio cohiniie. ' f ■^lipportx bo- 
«ii!ri the oni?ii!i' ualK ; the span varies fnnn 13t> (u | J■^ I', i i>ver ll»e 
walls, and iht- toial Icugtb is (»i8 leei; the total art ;i \\\\:r- i uvorcJ 
hiA'Sl •qiuire r«ci, or «M ttwrna. 

Kit;. 1 sh0W!i an elmlliM Cf OIM Of the princijals of the rwdl Fig*. 
:>, 3, and 1, show deiiiila oif iliB joint M the bouam of ilw cMlie kiii» 
rod. Figs 5, (i, 7, and 8» liww dattila of th* joints of tMint wiOi 
niftcsr atid lie-tud. 




In the consiriK-ioin of large wooijen roofs it ia Hflinl to fonn strong 
frnnu'd priiinpals of limber of Isrire s^-fmilinsri. and lo plarn them at 
distances of 10 to IB feel apart. i -i „, il,. „,„„ s,.;,,. r, for the 
root. t>i> ihese prirK'in«i» strono' wrsid beams or piiriins are placed, 
nwchinc: from prineipkl to princinol. and on tln-se purlins are i.tacnd 
the nrdinsry rafi-r* of much ligliter scaiiiling. and th.-sn r,,fu'rs re- 
eeive hiths or ln;ie.is. <.n which the alateaara ttltinutely ftjted, It 
will thus U' sr. ri tlinl ihf-r- arc live diatinet mrnibnn in an ordinary 
i»t|fe wooden roo<, mx. ibe ptineipoii, pnrlina, nftera, latlH, and 



l» f, 3, f, >, a, T, a, I ia. M a (Mt. 



In the roof whieb i» riie anlqeet of the present tiapcr, ihoro are llir«<; 
distinct members only, vii., fi r piTini--poli), purlins, ajtd CMIUgMml 
irtwi covering, and the arrangei'n-in :^ as follows; 

Firtllif. The priiicijMils are placed at II fwt from centre to renin-, 
and spun acro'is from wall lo wall: each principal being provided with 
two cast-iron shoes, which are iMMldetl into the top coiinw of m^«fmrv of 
the wall, the di-lam'e from centre to centre of these silioes ii in ■ !3j 
fi-«l 8 inches at the wnlrst pan, and l'J5 feet »l the narrowest part. 

dloromffy, The purlins, which are framed of wronuht-imn of n X 
MCetion, are plaecid on the back of ilie pnntiuals, dirtclly o\er ihv 
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ii|>|> r I n l I'l I'lii-h xiriit, Mkl rOMh I'roiii priiici|ial i» pniicipul ; llijir 
un ii i^ ii ami itit> woijihi ot ili;> Mui'^covcriog npm ibcm, i» th<'re* 
liiri iuiiix^Jiaio;)- BuppnrUKl by Uie»trui» in the |ifiiMii|«l*|io that there 
ia no landmejr lo MM lb* buk of iJia jpriiiei|Ml bMwoeti liw Mnt»; 
tlw pnriim thus form sulMttnMiil kmpiinfinu tiM IwtwMn the prio* 
eipiiT*. 

TkinUg. Tl>e cweriiip of (he roiif, whirli mailo of corriipaii d gal- 
r:in.zi-il iron [iliilf, it Mippnrlfd by ibr |iiirlm« wiihont tli.' ni<l of iiny 
iii!i-'r -iiijtjKirr. as tl •■trHUir t-n- ■ii^ti t" lifur il> owti wti^-lii ;mm1 (lit* 
»iii;til lil ^iiiiw, die, on il uillxiul injury ; iu »urtnf»^ ai a dirt'Clion 
at rij^lii an<.'l<-^ to ih» purlin<) being dehvpd from it» corrusnlcd fcxnn, 
tlie c .>rrugation't runitinij; down the rouf piirallfl with principsU. 
The aliMtii of corruiraieil irmi an Meond logptber by rivets wilh tmab- 
tn, •nd 10 the purlins by bolt* ami null ; every plate bring lipped o?er 
tbc one below it iin in slatinif. 

Thp tack* ot iln! principals, or " princi|ial rafipr;'," a» they are 
Icrtn- i!. a.'f furni 'd of a wrought-iron plalr. vviili iwn larjjp pior-oi nf 
niii!if-;r(in rivttej nlon(j the lop, ono on t -c.i r. nml lw<i ulnrijj il>o 
bottom, one on f«cli aMie, thus forming n mx iioii lik(> the li^uie an- 
naxed Xt or, ia fket, a irgalar girder section ; tlil« forin givv* ample 
width to nM»ira tke purlina on uo top, and the slrui* on llic botiuin, 
and, u tbe aana tioM. ihtra ia aufficient »|mc« on tlio bottom flange 
to VMdve the ataplea Vjr which the qaei>n-nids lian^. 

The slrala in the principals arc all of T iron of lar^e tiivH. and are 
iiernn<d at Ibe apper rnd« l» ihi; " pnticijKil nifii'r" by nu-nni of xiifT 
xvrmiijht-iriin kneen firmly rivPtcd to tJifUi, an<l iiolicd m ihi>"priii» 
cijiiil ru'lLrH:" at tijrir !o«cr end the ^itrult arc lixi-d iritu cnstHMB 
shui-s wliicli (il i>ii liio lio-rorl aiiil Jirc li.v.'rl by tlic i)tH rii-r».l. 

TiK' main iii'-riKl< an- of round iron, and ari> Mcr'« rd iino wnuitjlii- 
iron .loekeU or cuniicciing pieces uiMler each quccii-rod, tiio ijui>t;u- 
rod |ia<miag ttuoagh it and being provided wilh a nU below ; b/ wbicii 
meaiH the aoekffa and tte-n»lK are aupjioned, tof«lb«r with the Mraia, 
whirh start froin them ait above de>cril>rd. 

Tlni upper ends of the " principal mflcr«" are Rrcured in a ulrraig 
nisi.iriiii kinjjWad, Inriiii'il of iwii ci'siint^ flrnily l>i"lied tojjetlier 
iliruii;.'li thy LiuNof th<" •' principal ralliT!!;" from lliis biii^head hanija 
th'' king-rod, and above it i< ti\i-d the centre lonvre klandard, which 
earriex the ciHi-iMii nilt;>-pK^c<! iiitowliMi tbeipper mdaof the atih> 
bam of the )>kylight<< are t'mcii. 

Lifht ia admitted throogfa the leof bf foor eontinmiae Imea of ahy- 
Ughia. two of which are placed at the ridge oter the loairrea, the other 
two being iiied near the eavea upon opfiOHite atilfH, ihe ridt?e <*ky- 
ligbla are about feot wide, and tlMne at the caves lu l'<'«t each, 
making up a toiai width of 42 feet acraaa the roof Iqr 616 feot long, 
and t'ivin^' a hurfaoe tpf ghw cqml to vpwaida of ooo-lUrd the cniiro 

area nf roof. 

Th" roof v -ntiltted by means of fixed louvre, plnci^J ui>dr>r the 
ridge skvli|rht» ; theae louviea e«n»i»l of caat-iron staiidnrd« with gal- 
VHttied Medea ef aheetdnn fined bettnen ihoMi ei a aoOieiaM angle to 
pi«v««t iho ingraae ol the nin, and at the aame lima to allow the 
alcam tn/a engiiwi paming bmaaih freely to rhcnp-\ 

The tower anda or the "principal rafter*" im- O.riiMvj ,]f,ubli.' or 

forked, «o tn a.Imit the cavt-irnn i-hnc boforo alludi J X". ami !lin.ii;j!i 
Ihaeenlre of wh-rli '\ir ti -r .1 jn--.-i. (i-ivins a mil .ii rli'' Ujck of 
ahdo ; oneof ih''ni i!i'>'^ i-> lixcl In Ih'i wiill, and liif mhrr l^ hunjj 
by two »horl links Ifoiii luiw on a •»iron;; h:'.l-plal<' «hirli i> li.wil in 
the wall ; ili« object ol tlii.i umnffement being to allow for the cxjuut- 
aioB and coatraalion dao to vaiGuioaa of mwpiaiiiia^ whteh wuM 
olherwiiia Ibiow very anlhir atnlna en the roof and on die mdhL 
OoDaiderfng abo the great lenjrth of this mof. it ha-i been deemed imI- 
tnaaUa, in order to countemrt lin- ^Mjnrnin« clT-'rw nriAini; fhnn great 
varintlontin teinp<irHlurc, to brwik ih.^ ciijiiinuiui- lin'> of inm covering 
by iinkiui; four cxfiriii^i' j 'i.-ili in the rurrn^a" J This prin- 

ciple i;* al!»o upi lifil 111 iht' c:i>i-inir. riil,:r arnl ^xv ;^lil n^ln, whif^ 
olhHrwi-'*e mi^-tit b" tabji ct t>> liltrnjijuu I'nmu ihr '.r-irni ^trninaanK 
duccd in ironwork by vory high or very low tiMuperalunn. 

Tlirre ii a cninpli'tc xyxtem of wiiidi4jaa in the raof aiaying the 
prin('i|iaU logellier dianoiuilly. 

Pmvioua to the roof bf>iii^ f\x<^\, one of the prinripalu wan put to- 
getbcr, ereeled and provc<l uiutcr tlie iii»peciion of Mr. Ilawksbaw, 
ami lo his aaliifaction. The dead «■ i(fb: wilh which thi» nrinr!)«l 
wa^ !• -H''.! «ai 14 Ion* in a<ldilion to it> <''.vn wi i^'hl, ani with that 
wciirht is oipinl to 30 !b. fi'T foot Mipi rriciiil ii|>,>n ihi- r<ol m u^im'd 
on Tli'- ]'riiii:in>il -ii-iiiin il ihi^, muf » iihudi ;ii y u rinancnt 

dcBection. The wlmlc ol the main lies in the entire rool were 
in a |nwii|g michiaek with a atnin of 10 tone per aaciional 

Tbb roof waa ordered at the latter end of S^tembsr, lM9i the 
rfoelieH of ilt togadiar witli afai otbna. waa oommoiieed in the hegfai- 



|Miiy. 

nintf of IX'c mb.-r l:>llowing. aiii ili" wliob^ wfre ci«n|'leHti in JbrcU, 
I8M, with Iho excepiiim of ibe glaiing, which wa* noi quite fouabed 
at that date. 

Tlio Ruporiority which an iron roof poasi-nsrH over one of liinb;ir ia 
BOW nniverxally admitted by enKiiie«r» ; ami in railway roof*, mora 

esfiepiallv, art> the advantjij;e» of ir>in »'Xpr'rieniT>l. AnpiouM its many 
ri't'ommendation'^ may bi" inentiom-il iho m inmrlry ot torm of which 
il i« »u-H< plibl>' ; th'' crial -irent'iii 'hal can h" obiaiip il in roinliiiBi. 
lion wilh a li<rhl ami ili-gaiil ap|>i'ara>i<'<' ; ii9 diiiuhihly and liL vdcm 
from all orUinary aourcea of decay ; and lite fact of ila being tite- 
ptoof. 



Uaclntoah'a Patent I^toral-Bzploaion, Self-PIugeiiig ShoU. 

The KubManliul part of the invenlinn, colimateil Aveuitlin); lo its 
practical iuivanlage« haa ri-n-ivril from its inventor the name ef Iha 
" lateral Exploaion and (^i'lf-plii;r^ii|f Shell." In thia tobiile, a mm- 

ple remedy has been provided for nn inherent defect in the nrninge- 
tiient Btid i-xplosiosi of tin: ordinary' shell. It i* found in praetire — 
and. iiuli'cl. the n'^iill eoiiM ^i-:iro-ly bv othi>rwi-c — that from the 
want of a irMrtini; lUrMi'o :it -'i|trrti]r>_' in:uli' Uy tiii' -iii l; in to;- 
terinsf, the <-tlort of ihi' i \i'lo>i'.M i< alnoisl eniiri'ly vvaslni; ]>toi1ii- 
cin;.' an ainoijMt of danuiL'i* Mii.t,' iMro!i..i.|fr.'ibli* in i"onipar;--oii w iili 
the blaiitiiig charge cuipluyL'd, »ii<l la ni.my iiiKtanvea the aliell itsi4f 
hmng raleaiied from iia beid. Of the physieni energy of Ilia aaplaeive 
force We have, probably, but very iinperfeet ideaa, oa obatrvalion 
Keein'« to aiwl^'it to it a far higher uitenaaty titan any other of the nat^ 
uml «]L't'nrie» wi- m i' in operation around. Am»n^ the nilmennia 
phenomena which il pri-sciili" hikIit dilTi n iit l ombinr.'io'K of l iri'iiiii- 
utaiire*. none \i:\w Iwi'ii uiori* .tiU^l.ii torilv i--;:iIiIi-';ih1 tl.:iti tl.i-. lliat 
thi- violriiri' of i-\plosion is j'li'j ortioiioil, proliiibly in ..ii M»--i ;i<.iiiir 
ralio, to the torc<' wljii'li rc^i^l'' il. TliU* a ch.irj.'e, h'OM-j', or c.ro- 
lcH»ly I'outiiieil, iiiijrhl only ptfl iliu .■ i vpanaive fort^e ei^uivak-nl lo 
ten atiiiiNipltenw, wberi-usi rioi llv ronrini^in all diraeliona, it nroaU 
be capable of exen-Lsing a |h.\m r > '|n.. lo MOO atmoimherea. When 
rendered fiiUjr affitelivo liy ci'mIm i a i>nuill e.\ploi<ioii will pro> 
dnee an auMUUt of destrucliv,' wuit. t.ir exceeding that observi'd in 
lew nrtiffdal «mi|gie«IKnl!<. It has betn pretty corrci'tly a»cerl:iined, 
that a cubia Ineh of gunpowder in cunvcrieil by ionition into 250 
culiic inche*! of fvrmfifirrtt jr.is,'s^ which, aci-orilino to |>r. Ilntfon, are 
Incri'awd in voliiim- ciolit tiii.cs,al the monicnl of thi ir iorin. '.iivn by 
the expaii9ii\i- iiilluciicL' of heat. A»»uiiiing theae data lo true, 
confined and ignited gunpowder will m)t>at Icaatialbrer of 3000 
IIm,, on every wiuiirv im'ii. Robina valued ^a (bm developed at 
1000 limea tJtc pn-xMire of the almoopht-rc; Ealer, LemlMird, and 
Bemonilti, at lo.OOO; and Count Riunford at Ho^OOO. This great 
Hi'crfpani-y of rcvults shows that the ex|H'riment<< upon which they 
are l):i-isl \m re roi.iliu ti d under dlfTerent l in umMaiH ct, and the only 
Conclusion We are abli' to <iniw i-, tint llie force devibipni is in pro- 
portion to the resistance il lo e\|' i i-ion, the limit of uiii, h is 
not yet di lerminiNl. To eoiiline the exph.siori. tiierefurv, at ibi' unv 
nii-nl of lis eeneraiion. is the true philosophy of elTective dentradion 
of tlitH kind, and a aliorl expLination of ilt. Mticinlosti'a tJicll nill 
aerro lo ahow how oomplalotj and how elegantly ha baa compiled 
wilh thia eondilioa. 



r<(. I. 




Vig. I i!« a longitudinal m-etion through the axis of a cyliiidr"' 
connidal -ihell constructed u|>on Mr. .Maciiito.sir» principle. The 
dark mass of material, which occupies the centre of the hhell. and 
wliich i« letlereil K t; in the fii^ure. ri-pre«ents a iipiiiiilc, or loli'l <>f 
rx'Volution, jteiicr.iled by the mtiition of Ihe d irk si'c lion .'ibout its 
axis. In the determination of the lisure of this in'ctioii, a few oIk 
jectfl are lo Ite kept in view, of which, at present, it ia only import- 
ant to nuliee lhi»-4hal it innat have hr-ic recemeo on cilber aide, t>a 
aa to prodooe a apaciona annnlns or beitt the wwtion of whirh i* 
indicatad by the hMer a. it mnst alao bv pnarided with Iwo gnMivrn 
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fnr '.In- r.ir|.;i.ii of nri ••vliTinr ivi-iii^'. « hioli i- (■!' :i nature tO 
»w»r 11 'ii:'' iW'i j>iir|iii.i-i iM i;rciii uliliiy. 'Vui- cn-ii.t.' i» iniidi- of ft 
|>l[iMi<' ni jIi 1 i-i! ;_'Ulta-j'i-ri ha jilni ' lii. T fii^j il.- tn;.It I ii.U^ 

whicii lal>t'!> u iWi fflval bJuirpiH^an thu tigutv ot lUv. ui<iul.i. uiuJ, Mtii'O 
eoM, pawwHcii a •nifom bnl iiasibi* itraetue, wall adaplad to Ih* 
fatfoum ban eonl«mplat«d. Ura aaction of (lie earing U iihowii 
MtrrcHiiidjng that of the tipindle, with ita intiM-inr jtrujiNMUin-* tittiiig 
ialo tile (frooros formed upon it. Tho annular syiii^v a U lillvil u iin 
till- UiiHliii!; i-!i!ir^'f, cue lioiiij; Iiikfii to r.iin il i"(uiilly : i-n lliiit it Iw 
itVL r>'wlHT<' »tt' llti' Jejuni' (icii-^tM . uitti ihiil Viw ^.'riitiislar i'tttiililinii ut" tli(! 
|iij«iliT bi' hilt iiiiii:iii<'ii. 'I'u till' tliis Idiifitiii;.' ituitL'i-. :i iluiililf |iro- 
vi.iim in iujiIl-. 'llii- ]>erf<>riiliui) E llirniipli tin.- iiui" 1 . illr, 
eumniunicnlva Ironi a to lliv vertex c of iilifll, nliicii is l'i>nii<'<l 
into » nippi*! MM* armed witli a pBW irinii w i p > AMlher MrrMatioa 
Icada tmn m to the apherical coaomllf A ia On mlsfgi wtiA ia tto 
rtccptawla fbr Ike ahaiga. 




Tbiix ronafritrted, and both perforation* beinff earefolty filled u iili 
alow fiiv. it ii> ct iili-Dt that the bliiKtinj; charge dvpo«ttcd in a wiU lio 
fifed, eitlxT In tlic I'XiiloHinn or tlic cap r, wlirii tho i>lu-l! x^riki-i, in 
Whfeh liif |iriiiii!ii.'.ti(e \s conducted alnnj,' tin? cunril K in .v. or 
by Ihr iifiiiiiim 111' llir -I'lW-firt' ill (ho pronvc u. which <.'<>ni(iiuiiii ;ii.'-. 
with Ihf |irt.fK'Ilin_' i-liari'i' in t>, 7'tii* r.ih iiiilii^'r ut'tlii-^ I'l.nsEriK-tiiin 
over ibf urdiii iiy sln-ll will Ik> reaiiilv uihIit^i.hiiI. \\'h<'ii ilic vli, II 
haabevD delivered, nnd hns peneliated into tho m.-iterial ni.'aiii'<; wlii. h 
il ia ainwd, tlie vtplo>iun of the blastini; charge t'ii|low» iDinii-diatrly 
wiihoot ehance of failure, and the alightewt «oiuid«nlion will ilipv 
tint Ike reaolt niu<it be deittmetive beyond any eonerption we Imvo 
■I imatnt of exuknlin^ miniilFa, In tbeM>, the explusinn i-. roKtmiMoil 
at Uwaparture oy tin- ond /^Of Ihe apiiHilo, nml can mily t.iki' I 11 1 t 
raiiially .'iniuml it. Tho ('oiii|uri»on of danmifo ilmio hy ilu nriliii i v 

, til II ,11 il i.i Mr. M..l-i;ll<.Hll'r, r.lioll, W ill Ol.uhll- lllo ri:illl-r II. ']»'.'_.■ 

ul tho cIlootM priMiici'tl ill the l«o vx-a's. In iho uno «o tiii.l a h hI 
of ciiniiiiii iieeMantally iinproviaad, of which ilie nporiiiro tho jn iio- 
tntion Li the niixzle, and the cluir(;« U coniaiucd in ilie ilivli. The 
WMigy of tlw«ipUiMiMiatliM«|Niid*d Ibmfli ttonwwr^ih* 
point, of all othen, nvliera it ia daanble dm ft rfiould Ml talce cCi 
it'cL In tho oihrr we obiwrvo an oppoailo refill. This explutlun 
thruugti the nporture ia rvMated by tiu! expanded form of tiie rear of 
lhi> spindle, nnd the ^inpondor U efleenve wilhoat anjr reda«tio> 
from want of reaction, in roinhii;^ the Butarlal ia avaty dJreeiion, 
lit4Tal]y. about iho »|iiti.llo .-i.-. u . onlrc. 

That tho -iholl -luiul.j lio [lorioot I'nr llio |ii rl'nrni:inoi' nf lhi-> ilutv, 
it is important that cortJiin t.'oiiditiui)n lUiuulil be ubsorvoil in it.- run- 
■tractioa, aomo af wiilvh are canflieting in their nalare ; that in. one 
af then moat ba earcfcd ant at Ib« expeiun-, in aome dejiTcc. of 
ncfieeiing another. Here a nuxinum «f t,'onoral adniniage inu)>t 
dolcmiine the combination. In the first pl.-ico. tho spindle of the shell 
UUxl bo of um-at !sirv!ii,lh in order to civo soliilily lo tho onlire struc- 
ture to onuhlo it to iivoroamc the rx'i«l"itnioo Ii> ]>i ni lriition *, snd, 
M'condlv. tho KteDl, ur thill portiun of tho ^|lin^t;o, miMl bo ntruiiir 
ciiuiiirh to oxtin^iah Iho iiRvh.inu';il ott'urt of tluil (untiun nl'lho ov- 
liluniun which lakes phicc uilhin litr limit!) ut' tho •)|>3co », ostiin.iti ii 
in a direetion parallel to the axi« of iIm sitcll. On the other liund, 
by increasing the diameter of the stem for the aake of increasing ils 
■ircni^tli, care nitiit be taken that the cavity for the hiaaling charge 
be not iin»o<'(">«irily encruiichod npon. The ncelion of the apimfle 
aliowii in Fl;;. I iipproxitiiare!! to the uoiu-nil fulliltnoiit of olijoeli, 
but the iiitoMinr hio< iiiiprovoil iiii'in it by exIoiiiiiii<i; the canity n 
towards tlie nipple e, into the b'.<ad of the shell. That the f>piniale 
mishl powwm Ilia rei|ni4lf strength, it iw iMidv of uaHcaUa iron; 



Low Maor iron beln? proforroil. In ci.:i.oi|iioiiio of tlie »trenr'i:i I f 
the Htriieture mo rroii loil. it liim w irr 'nt .iilv.inl.ii'o nvor the ortlin.'.ry 
^p^n'lioal bolnb.^hl-ii : tho lijiiio ul'wliji-li nhliL'o^ .1 lar:.'o i|ii.iiiiii\' of 
inedil lu be consuutcil in itn ooiintruotioii ; m il would uthoruine 
be iiaUo lo fraeian ftan Ihe propelling exploHoa before it left lha 
Bortar. A comparison of tlie two, with ipf«*renee to liua oinsum* 
•lance, will ahow the anpeiiorily oiT Blaeiiintokira ialetal^xpioetoii 
aheii; which is still furl Iter angiiH>nted,liy relatively eonsMering Ihnt 
n Kholl or«iiili)o« into a circle at Ihc !n-laii1 of iii!|>:iot. 

In oiilor liuit tlio iiiiiliiin of iho ^lil I! llir<>n:.ii tlio air might Im' hb 
|ii rfi'i t .H llio iialiKO -of iho o;v.o «i i n,» 1m .iilinil, tlio oniviidnl 
-i::. li ■! t hi- hiMii ill' llio h.ill \^ turn. i| ill .1 111 l:o ; m> lint il mav 
be iiiour.Uoly u lifj'uri! of revolulion, .Aii) iui|» rro,iiiiii in ihit re- 

rt wanM pradiHa iMqinKly of rrristance about the n\U of 
■hell, and vUiate llie accDmcy of the nlm. A »tltl further pre- 
caution iH (liken to inaura llio body bein^ ity in metrical in ueight aa 
Well a» in tiijiin!, with refepcnec to its nxin. For thin purpoM* it ia 
placiNi in a hath of mercury, iu whi<'li it IIimiIs the lino <.f tintation 
bcinr; ..uniouhat below llie nipple. If any ninlinn nl' r<>l.'ili<>n about 
Ihi' n\\* U iili'-oncd. the preponderance of weight by wliieh il is OC- 
c.-i^iotio I niii>i )<o ciirrei'iocl. Thus perfeel in ngnro and density, tlw 

aim rooi iir.1 lull olli'ci in ]'rieli<'e. 

W ithin tho eaMiii; roiiiinnn boiler tabs is employed in onluaiH'e 
slielU: and in smaller tAiaiU for mnaketry, an internal cylindt- r of 
thin aheet-iron. On liia oataida af tin eyUadriaal nan af Ua ah«U ia , 
a covering of greaacd chanaia ItatW, tna afliKt ar wUeli h ta liaep 
the ntii oloiin. and a' the same time to pravtnt wiodanu 

Il i<i|liit<s irnni tho irreater efliclenoy »f tbla ahell, that go Da af 
sniallor o.ilihro v\i!l b.ri.nio equal lo all piirjHiM's of action : and tho 
inventor o;il. .ilalo. tlial a M\-|.iiiiii:ii r »lioll »ill prniliioo a roHult ot 
iLi hiifli an onlor a-, any at |.ri --i iil altaiiialili'. ( if oniir-o, it inii»t I>0 
uniior..|"ijil liial tlu>. nn.--ilo i* inloiuioil rhiodv for iia\al ::i :i>ni at 
lunj; ranjjes, Il would al>u be iliinieii'>oly MTticeable for land oj^era- 

tiona in can^inig aloaluuhM, and do^iroyiag carlh-warka. Against 
traopa in tilelieM it wonid l>e eiitn[detely worthleNsaa llafbtm waald 

render it unavail.ibte in the mn^t destructive kind of practice, rMortet 
firinj:. That n.ival unrfare, rather than military, should he fncilU 
lated by thi« iiivi iiiiun, may l.e reuandcil ni a fortunate cirruniMnnee. 
'l"llc most UKMloralo onli'iilaliiia sliinv, that un the bhiody field <d 
Waterloii only one kIk-i in .'lOii killed or woinnioil ; aiul a Kroiieh 
eMi;iM 1 r hu" ^'ono *ii t".;r ;is tu iisvoit lli.U mil', out lU Iti. mii ki'i- d 
or uoniiiliti. Tliiit is frobably an exlrava^'ant upiinon, but n:.vul 
warfare U a mam aarimw nutter. At the baiile of the MIe, ihe 
Btllir'./ hi'ii. if we n-mcmlMir riglit, lost 2(H) men out of a erew of IIM, 
in about tifieen minulefi. An invention, therefore, which renders 
naval engagements more decisive, is certainly worthy of praiiM'. 

I'hore i.i one application nf which tiiiM kIioII ii> tiui^-eplible, and 
which doHerveH notice. In nur Indian warn our troujM are much luir- 
a»»oii liy Iho I'noniyV elepluiuts. Tho^i' iiiiimalj ofirry lno/o ha^Voiji 
o:i :l,iir l.aoU, wliioh contain ten, lirii'i-n, unl -maiinii. ^lu'ly 
anuod moil. Tiiey art* all but Inilolrtu lihlo. At iimiiy ai. Initly 
rounds of shot wiii scarcely disable them ; and Chuny, the celobraled 
elephant of Kxelcr*han;fe, was not dii>palched before a niimlier ol 
aoldiers had linil about ninety xliots into hiin. One of Mr. Maein- 
losii'a shells, exploded by Ihe fuse kniding from tlie propelling charge, 
would certainly au^ca ta diapaleli any of theae moving fort*. 



[Figm Hrwion'* B«|inKwy sf Ansj 

Vnuumiat MmMat. By A. VanrtM. 

Ore of tlia olgeeta areompHilied Iqr Ibia invention ia, adnnowing 
tlie ffraln twice by meami of a aiwla flm-iilower and the aane current 
of iiTr : the first winnowing h cffcelcd by paaxlng the craiii tliruugh 
tlie current of airdioehargrd by Ihe fun ; and the Kecoiidbr pa.«kin^' it 
thriiut.di the current of air enlerinff the fan. It ii finloil ti nt, by 
pasi.in>f Ihe |i;r.iin once thr<<U)^i thii m.nchinc, it i" iimn. llioriiii;,'lily 
eloaii'.i-il than when it ha" hocii [Kj^-n-d IhIoo Ilirounh a ln..oliiiii' of 
lh'> iiiaal 1 ii:'.,':rii. "i..ri ; all Iohil; i ih,' tii-ii and labor of pa.Mii^' it 
iiiieo iliroii^'h Ihi'. iii.iotiiiio dnoi, nut excood llial of pa<',iii|i[ it once 
thn>ni;h the ordinary machine, o, is the fnimo of Iho iiiaehine ; u 
casing iiicloies bulb Viilex, Ihe top, ami the back end of the machine, 
—tho front end Itrin^ open, lo allow tlie cJiafTand dnat to paaa freely 
oat. The fmnic ii Mimiounted by a hopper c,lo receive the foul 
irrain, which h pornnlied (n p.i^t or.-nliiaily and regularly into tba 
niacliilte lhri>ur,'h an opi nifi;,' in itn bnltMin : and this opening Is pra> 

vidvd with a regi«ier r.', au.weplildu of adjustment, lo regulate the dis- 
charge of Ihe grain, aa aiqr ha iV4|Nii«d. Helow tiie iiapper, a flniBMr 
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EXCAVATION AND EMBANKMENT. 



4(whil-|l lIlL- p:lt,'h!.>' I- ilU allllMl)|b huTV: Ky Inllr rmK. m r .il I'S.-ll 

of iU >.-4>i'iii.'rs ; aiiU lliv m.' rudsam fallVcd «l iliv Uip lu lIu: uiuiii Iruniti, 
»r Vm tubtg, and, th* botlMD. to fiw lowtr paitof ilieahaa. Tha 
*ho« i» as nudi narrower than Ilia *Pfra betwwii tlM two aidaa of 

tho fnme as i« necfhisury to jrivc it anflicient room ia »win«f or vibrate 
t'rum Aide tu tadv, to ali.iliv liic riddlrs and wnifiis which it carrica. 
TIm riddia « i» pUead neur tb« top ot the ahoa, and in a horizonlal 




iiimilkon ; and lliv •«ri-en / lit |>liicril at thv lHttt»in of the nliac^ and 
imdiiMid down lowarda tha baeli of the nnu-bine. Aboat dM eaiilim of 
tho ftane, and behind tha shoe, a radial fanff, of tho oanal eonstrM* 
tion, w placed within a cylindrica! -Iicll i. The i« shorter than 
the Kpaea bvtwwn the nfili-x uf ilic framv, so lu to Icavf n nuflK-ifnt 
fur air I<> «U|i|>ly tin- tail ; ami il is o|H'n lit tl»« friMiMu nllow 
liL.-i t'> riDl livi.i iilii tlif ritlijlf thrinif.'!! tin- ili-sci-iiiini,' L'niiu. 
,\ iiL.li' "1 oxIriiiN .ncriisH tl f ii|>('ni!iu' it> tlic front of llii- tall, aiid is 
l.:ri;;i-,l ;i; i;« ll|i|.(T ni.'i- tl.i- -.Ih-ll J. — its ullit-'p iH'ing to ghc difcc- 

lioii lu tint LilttHl, wliii'li can [te UvtliN.'led more or l«a« (according to 
riraunutaaaaa) bv towating or nddnff tho ftoM odgoof IIm plMo b* 

monnit of a cord V, tlml imaprnda It Iran • pin on fto AnnMu BiMm 

till- fan llii-ri' in a i li miliar {, from wliidi the rappljr of air ia drnwit 
'I'Mh I'liaiiihiT i-- "iipiili' I uiih nir thronKh an nprieht pijw /, at tho 
bii-k, and tliroii^'li .v miIw m, iit ili ' top. Il^* >M>ttoni ia inclined to> 
w..rili Ji box ]iI.h'.tI -At on.' aiAi: — Ihr sh'jv.' of ihc liottom bein^ nulfi. 
rifiil In raiiM> Km ill L'^'in or >-i'i'.U, ir i1r'i|ij-i'il upon il. to rnn down 
i t<« lilt' b<r\ ; ai!'] f iHiIltiui <>( I i.f liov is cjiiM'd li\ u liiriL^. i! di i ir, 
o(ii'iiin;,' downujuvi »n<t lir|it xliut by a -■•pring, ot' tKUvly xutiicU-nt 
atmigih to araraono ila navHy aad heap it closed. The valvo ai 
at the lop of the dmrniier la of coiikidomUe area, and opena bmaid. 
It in lii'M up n^ritliiHt itx «eat bf a Weight o, aeilttg thrxiu<,'fi a lever a". 
Tile obj<'i-t of iliii v:ilv<- ii to pnTDot Tartation in tli« *i|H'<'d of the fan 
1'rom atTrclintf, cut^pi williin very narrow limitu, llie force of the car. 
roni of ;iir U|:i lliv pi|K.' /, It cir»Tl.-i oIij.m I «licn llii) w ci^'lit i< no 
iiiljimtc'l tlini il is jIkiiiI liii'f opi'M w hen tin' f^in in rutiiiiiii,' at a iio'an 
i»pi-i-ii; for. tit "pi i-.i !'l tilt' Ian ylai'ki iH an<l ri'ipiirvs a \cm bud- 
ply of air. Iln' dowinvard pn'-siirc on Iho valve v» ill alightiy diluinish, 
niid till- \vei|(l>t o, prcpoiidvmling, wiU altM it, 80 tliat the draft np tiM 
pipe / may not bu rcducrd ; and, whan the apeed of the bn increaaea 
and rcqoirei) more nir, tiio dowoivard preaaore on the valve will alightly 
increaiw, and, preponderating over the weight, will open the ralTe, ao 
that the increasLNl ilcinnnd by tin- fun may not iocreasc the draft up 
the pipe /. In roMM-i|ui'iii'(' of ibi.i anangeoient, the pip>- / iin|tpli«a 
a reirulnrand const.iul ijiiiinlity of ;iir, not cxcccdinj; tho ininiinum de- 
mand by Ihf fin; .■imI Ihc I'dMijil-'iiivi^l omt and ■■. i- rc^'iilui 
■upply i.i furuislit'd by tin- valvi' in. Tliiin it uill be isiilcnl, that 
there i» no otticr viirijition in the forre of the draft np the pipe I, than 
the slicht and almost, iiuipurcclablv amount required lu open or eloae 
IIm mifo. Beneath tlie ehamber <r ia pUeed on inclined trough |s 
whoM lower end enlara the front side of the pipe L The lower eiu 
of die ecreen / enters the upfKT end of this troujH'' Beoealli the 
nboe d i« placed nn in<'liiii''l apron or trourrb ti->i»in«lin)r at it* 
lower pnd III a iiox r. prosidrd ivitli an ini-lincd Inittoiii, at t!ii' bnvcr 
I'lid wliiTi-of » door i- plai iil, lliMUi'll wbiiii Ihi' noU or otloTmat- 
li'rs that limy liaM> aci uiunl.ilvii in il iu«y bo withdrawn. A larK^e 
l>,'iiid-w hi'L'I s is nioniilt'il ii|H>ti a pin that projcctii from the »i>le of 
Uk- frame a. Tim uhcci iit liui-d with a bandlei whereby it in turned ; 
and it wamimieatea aotioa thraugh ■ faaod to lha tmg} tin fiut- 
ihaft eomnninicatni motion to • wHoiil ihaA, on tho lower end of 
which there U a crank of variable throw. The wri»t of the crank ia 
linked by a cinincriliio.rnd to a pin Jt, on a braclit-t, Hecurod to the 
bottom of ihc Bhoe : kg lb .;, at <';iL-b rovolution of the erank, the ahoo 
i/ will maki' a doiildc vibniloiu .hak.', li t' length of wMch wUl 
il<!|H'nd upon tin- throw of ilo- crank al liii- lime. 

riic o|iviiition of till' iii'u liiiu- is us follows: — Tin' ila\ in i;- wheel iit 
uriicd. lo ta.-ili(- Ihc Ian roiaic, und iIiiih cauiie a draU up llio pipe /, 
4.II.I a bluH beiiraib ihv riddle, in llie direct iona wpraeawtad by tho 



ainiWa; and tlw idioe </. »ill> ils riililli- and vrn'm. an-, l>y Ih'- viniu 
Opanlion, pnl into rapid vibratory niotlun. Tlio ri-;;iitlcr at IIh.- bot< 

tWD «r Iho hopper ia now «|imd to iht froper diotanee. to allnw Hm 
find gnia to run down into the machine in aoch qmintihr aa may be 
reqomd. The i^iiin. In dc^ccndinrr, fir^t mcris i!ic riddle, whoea 
menhnt are jnat larp- eiiou-jh to allow it to pas.* fn-cly Ihroairh them; 
tut that any Ihinjr larijcr than tb*- crain — a-i heads, straws. &c. — will be 
intcrtrpunl aiide4irried over the front of the m.nchini:' i»v the bloxt. 
Th<' ffrain will contiiiin' filling' bi'ticilli lb'' ridilli' r, nnlil it r>'.icln-s 
Ibf MTi'c'i /, — I 111- lil.i^l, iliinii,' lis il,'s<'..i:l. iiion in;; oiil the cliatV, 
diisl, iiiid oihi r iiMp'irii li s, whah ar«' depositi-d in Iroiit of Ihc tiu- 
chine. Tlio meshes of the scn'en are of such a size that th«y will 
intercept lite itoand i;riiiii, bat will nllow iJirivellcd srain, antali extia- 
neoua aeedo, aiind, and heary impuritie* Mnaller Uian the grain, to 
Maa through and run down the inclined elide or tronefa into Ihc hot r. 
The (Traill upon the M-roen run<i down into the trough p, and throu^ 
till' fcime into the pipe /. where it eiicounlcrB nil upwnnl current or draft 
of air, of Mi.'li -Irenoih lliut it will carry up with it anyclmlTor lif,'!]! 
■nin, sei-ils, iliisi. or olhiT li^'ht impurities that may ha\r I'-^' ipc l |jie 
nrat blu.st. zinii »lll deposit them in the eliainbcr A. The pro ipiiii- 
lion ol the M'ed". Ac. friin ihe eiirreiit of air into the bolSom of the 
elkamlwr^ i» j^eaily laeiliiati-d by a liaiioin^ parliliun, which dcllectH 
the enmot downw.^nl .so suddenly an to give the pwtielea earried in 
by the dnft aneh n degree of ■HMnentBm, that Omf ore thrown with- 
out the ransre of li e current paiainir to the fan, and labaide into tlic 
imttom of the e'l'inik-r k, which conducta them down It* inclined anr- 
face inio the li.i\ before nientioni-d. Wlicnever a siiflieient <jiianlily 
h is ..eeiiiiiul ili-il to about half lill the buK, its bollniii opvns bv the 
wei^'hl. ainl pi rii'.Lts the eonlen;" to run out nnlil the weii'ht of the 
i(Uaiilily lei'i is iii^iiirn ieal 'o hoM liie door o|ien a^'alnsl |li.- aclion of 
tile itprillj;: in Ibis way the door opens and close.s ilself. so as to 

ainpty ilw dwnber without admitiini; air. W hile the lighter attb- 
itoMaaafe lieinar thiu earried up ihe pipe /, the >>ouiid paia deeeande 
elowly agaiiHt Uia cnrreot, and ie diiichan|«d from tho pipe into a 
tfoq^ laetMira, er other aidtaMe mcplaaie beneath. 



Bxcavation and ZtmbankineiBt. 

BV U'II.LIA.>I KOCK, CIVIL EXOIHEeR, COVUCTOS, CT. 

No. i. 

Tltr. folliiw iiiL' iiivesti^.-ition will »liow Ihc mdhiKl of calculating 
the eor reetin.iis n I' rri i fj ;'\ Iho prcceiiino eotnniiinli'alinn ; the 
objet'l he.-u.' tu rnr-i i'l I'lc error arising' by tjkiiii.' the ei.iliii(j8 COfi» 
rc*|H>iiJi[!,,r 1. ill,. !L[n.'',l.-.i'. loean of t;ii tH iii eiid.euttii.^'^*. 




Let ABOB aal iroD icpreaeBttwo a^feeewt B f en i Ww ii tp • 
eottinv; aieo let o H c » lepieaent tho a r eee le e Mon ewwepnndhig to 
the arMimelkal mean of tlM two end-cnttinga. 

1*1 i; h = t, .ind f n — ft ; 

n-\-l> a— t 

llien w ill f; [i — — — , and n ji — hji ■= — ^ — . 

Assume n f> -\- 1> k — II h — a — Il — tl. li beiiiir the dilferrnre in feet 
and decimals bcHvern any two end-eullinsrs whatever. 

By l»Hpc«tin|{ Ihc diii|;Tam it will at once «p|ivnr that by taking an 
aiidineticBl neaD^lling, we add to tlie leea of the tero end anna 
the area o r r b, and we dcdurl (Vom the larger of the two end areas 
the area A ii it u ; hence llic excei-s of urea evduded over that taken 

ill is f.nir times i)ie tiianjrle .'. w hose aitiliidi' is eqiml (o ^. and whoiio 

bluic ti din./l I I Kiiili^iili' il by llii- nttiuuf nide alujw to unity. 

Let s ~ ratio of alope ; 
then the haae of triaqgle 

Kl/ 1 •* <^ 

and tlie area of triangle I = X - X - = , 

2 3 S a 

alao4/ = -g-x4 = -j-=-g-. 
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KXCAVATION AND UUliANKHENT. 



Ill 



The wfxt Hli-p iti iIk' iiivc-.iit;!iii<m in to slii'W ttmt tin- four triuii- 
r:\i-i I tiji- 1) dt' IViur i^ninl tri iiv'-.ilur jivrsmi'l". o» >'f tvr". 
i)ll.ii||Vil>'„'i|Ll|- |)> ruilliil^, »'ll'>M' : ..ri i'.u ll ri.ua! t -» tl.i' 

tn'ri/oiiliil ili-ljiii'f In-tttcCil ti»c iwo jttiii;;^, iji- ■■ru_-iH-!.L'i. '.i.)[n 

A iit: u iiihI r. v n 

1*1 llic <li!it;iuin It nt; t;' rep- 
ntant Uie |irolile or longiUidi- 
Rnl M«Uon« of Ihir rutting un- 
dcfvontidenitioii ; h n denoting 
tha anrfim line, ^nul gg' the 
ffr.ide liiip. Now hiiun^ Ilic two 
i\»v» h I'' uiiiJ /> 71 lire tH|U:il iukI 

(Biralli,'!, it I'ollort.i that the two lines h u nv.d /> p' ini;'.ii;illv hin-rt ■ ;i U 
iiliii'i in II : :ui<I by iiiiipectitijr tho two dil^;'r:Nl'.^ ic will u. |i. ur i vitl. iit 
thai the quantity U, oxciuded by Uiv nnthmeliv.ii mvan-cutting, 
utMdBtb*<|iiMttili f Mil token in byllie tura qnadMogvlar pjmiF 
nhl* alioTO Tttmed to. 

Th(- area of tin- biiM-it uf the pyramidii has already been nliown to 
si/" 

be v'jnal 10 ^ . Uoiiute llie len{;lli of Htalion, or distance between 
I 




ih» ttod *r«iMs hj I, lb«u will - = tlie nititudu of the pyroinidx : and 

uIb for finding t 
i being in I'eet) 



b* the nile for findini; the iioliditv of a pyramid, wo lutve (the dimeit- 



sJ' I 1 aid" .. . 
-~ X J X j=-j5- CttUa fiMt; 



Bl,f I »l,f , 

X — = - — cubic yarda. 



V2 -2 
Amuuiu / = lOU feet ; then 



cubic yard*, . 



(1). 



whk4i Is the comctloo to be addud, io order to correct the deficiency 
of an .irithnieiiea) menu l utiine; mAut It ifirolvea only Uie latio of 
slope, the diH'eieiK'e of the enoleiittill^ and a conttml. It b eppliau 

hie 111 nny wiilrh of gmde whatever ; ni other wordis the eorreoliOM 
being eoinpiilod for a given s1o|M>, they will miMwer for any width of 
grade, the width not being nil uleineiit in eoinpiitiii;; the owfeclions. 

When s= 1^ to 1, formala (1) becomes , , (3). 



When ■ s 1 to I, we ban 

When 9= J to 1, we have 



-ST ■ . (») 



81 

* i«a 

To tei»l Iheaei'umey of the forniul.i, let the eml-cnllinjfn be 13 ft, 
and i'J ft-, the .--hipe I ) to l.and the width of grade ay ft. ; <=IOUft, 
nten till ..rii'iii.t ic:il mean cutting will give 

(17 -i->il + 20) X 17 X liM) X ]>f =-Jtifi.l|| cubic yda. 

W* ebo h»va tt-lS=10=ql; 

beMa fetmfai (9) gIVM 

«»X1CI0 ^. , 
— 51 

ToSiil rjimntity =3911 rubie yd* 

Pnxjf bji the JPrUmaidal Farmula. 

Lew end are* = (IJ-f C + :iO)X13s 466 

Ortater end aim s m4lI+M)X9Ss9||W 
4 Oncatlie middle areaB(l7-f8|+90) x4Xl7 = aoM 

Hence we have 

(-146 + 1 166 + 3094) X 100 y J x - 391 1,\ cub, yd*. 

wbtdl ab0W9 the formutu In lie cnrt' i t 

It now remmns to develop the nborc formula into a seriea by which 
the eorreetioii't may readily be computed by addition» only. In or- 
<!.'r In Ho thin il i» ii(T«*5«wv tlint d, in the I'ormMlii ji««t demiirrKlr;it< i1, 
-li iilil (Jeniite the l.-j-i .Mli-reiice of cuttiii.' in in |T:i..-'i>-i-. 

ii?iii;illy i', cif a foot; aUo that it ahuuld represent tike arithinetival 

dUKwemse by wliieh Un ciHIIqga given in tlia laUaa ineiaaaa in depth. 



By this notjiti'in we h.vve Ih - fi'llowiii;; i-i.i n .-ti'iii- In ;i>l I |<> 
ljuanlilie* fonml by iiii.^;iii-eulliin;>., Ilie !i'ii.,'ili •>! -m i his lii'lii;,' lUOfu 



For a dilTereiio 


^ il. 


M 


HI 


X 'I''. > -1 






= 'Jd, 




■2!is 

ai 


X 4A 


at 


■ « 


=a* 


w 


9fia 
81 


X 9*. 


■ 






It 


Us 
81 


X 16d», 


m 


« « 




« 


sua 

81 


XSScP 





ike 



81 

following order : 



n, apd ana^fa tha eaneetiena jmtt rouMl in Iha 
4mfi, 9mP, ISnd*. 3AneC, tie. 



Taka Iba tiiat ftom tba aeeond, the lii'cond from die (hlid, Ad and 
we fiave tlie first order of dirt'ertMiceM, nt folloun: 

3t«/», inJ'. ^Jk/i, ^luP, • 

which xhowa I'l 1' rl.r . nrreclions do not iin-reasi' by ;i eimnluiit ipitin- 
tilv. Take ti l- li -I r niiiiiMler tVorn IJie istvinil, (he "cinml from tiie 
iJlird, ite^y nod we have tiie wseoild order of diJligreii«c» a» tollows : 

3mfi, Sufi, Sn^i 

Ana we aca diat fhe dUTefences belwoMi the cometioni^ aiwngad 
eaaaeautirely, form an eridimctlcal wograation, ofwhwh die eojn« 

ia 9Nd>, It bdnjr aqaal to -gp, and d beinf die iaaat 

af cutting reeo;;iiized in the liiblei. 
I.«!t ri= ,', of a foot ; then 

For » = ij to I we have j.ii/» =,,',, cnMe yaid. 



8=^1 to 1 



The values ot '2nd', in conjuni tioii* w ith th l ir approprinto fnrninliB 
(■J), (^). f i^, . 'M'?^ the clt'ineiit!* for computing the i-nrfeuliiinii 
umli r I i'i:»,ilfr..'ii.:i. As iin exiimple, let il («■ reipiirrd to i-uiiipuee 
tiie corr<fciionii for a slop*- of 1 j tv 1 : eouiputu <iire«.'tly by formula 
(9) Uwooneotioaa for a dMmnea la and«i>tiiivf eiinal lo and 
af a foot, and tak* Ihir diffimnee thus : 

CenBGliaiaftrT', =5^ ^ u,„ = i'' 

'.'5 4 

« y - " 

" " "64 1»" " 
ThehrdUTcnncio = " 

Tbn lenublEni; correctioii& may nun be romputcd IM lUlova: 
Knla a toble. and bead it nit in tlie anneved UAawple. 





i>ur<««Br»«r 


OolmittM Ik 


snlUnf. 




cakftk 


Aft- 






<M 




>J. 


0-S 
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0<4 


? [ « 


3'A 


0-0 


■■ 1 ^ 


■J l< 


0*6 


1 1 


n A 


on 


lie 


4« 
■If* 


0-8 




'■4 

:iir 


0-9 
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m 
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By innpeelln^' the above tikblc il is mauiftva that the ditlereiieea uf 
Mfivelion iflcresfa by the ndditioa of the conntanl ijuantily ■f^t—§i^ 
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OUTLINES OP THE SCIENCE OF UBCHANICS. 



|Mh 



riiliii' yiinl. Alsn it k c-viil<>nt that 1h<> iliffcn-nin' of comH-llm) n|i|io. 

II 'J 11 111 (lu- i.'orrcc:i"n>i fur u 1 IV. llii- i-nrrc<'li<ins 

I'ii' 'I J fi. : ;iiiil til.' ilill'Ti tu"' of n 'rrci'lioii "lipixiM' H ;t )\. ;i<Mi'(l lo 
iliL- lurrtvliuQ u|i^i!<iu! t'i., ^iwn \Uv >.-»rrvt(juii for U 'S fu ; thu^ 
ifMV lh«i «-«rraelHHM for diSemieca in ciMi««ttiii(« frooi O'l ft. to 00 
nr 70 fe -t he coinpoM in a few bMiBi 

I'll. , >,rnt iinu> may lie«omMiwc4 fonDoU (1^ KtRDydUTer* 
< i.r. <<r ciiiiiii;,' whatever, nd Iw eontiiracd ecHMeevtivrljr hr ihe to- 
lii'^ i ii Ix' I'L-ijuired ti» MnuDBiics the oornetions al m dilleniira 
iit III ffi-i. 
formula (U) give* 



For a d]flki«ne« of 10 fl. 



.VI 



L-ii)). yard. 



DUbnnwh 1 


Dtfer«lM« la 




10 0 fl. 
101 
10- J 
10-3 
10 I 

io-» 

1 


m 
m 





■• " lO l ft- X < 
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In Ibe above lable the ili'plli* of vutliug in fe<:t ore |i1ju.'t.-<l iu 
lelUhaod eaiamn, whirh aoKwurs ImUi foir the owaiKeuitinM and the 
cormrtiena, and the ti>nih.< .-ire placiid acroia the topa of bum tabln 

To nfw the u(n,v>' l.ihl."., Ijike iJii- nrltlidiflii'nl me.'»ii. un.l iiKn IliO 
(lilVi Ti'iU'v li-twtx n the «'iiii.<-iitliiisfi ; t!uMi in the tjilil.' <if nii iiililiea 

!<nik i.|«|iu«llc III'-' fftt .iii.i under the It iitlis lor Ui liiic i.itiU cor- 

ri-Hjii.iiijin;; to I)ie ine.'iii-eiiltinjr ; iiml I'lirtli.' ciru'i-lioii I'ln* oi'i'ii-ile 
the f.'ot and iiiidi r flie li-iith< ciirri'sjHUiiliiii,' to the ilidin ne.. ul' tliu 
eiKl-oiiltiiijr*. The :.«itn of the lao <|ll.llitili.•.^ lliu* rmiiwl i< ihe i|iijiii- 
(it^ reijutreil liura liuiKlruii-t'ttsl i>tsiltiJii, uuJ t'ur a vutUiig Ic-mi Ihiui a 
bundcM feet long a eomct pfopnrtionnl part inint be Imod. 

F.-iiiiiij-li 1. 

The ewl-ciitiin;r^ of « utation lOO IWI long are 13-6 feet and 6 9 
Ibct lt«<|iilrt:il the eullie yarda by the tables 

Ii-6 i- N K 

-^I'l " - • 1349 inli. yard*. 

13-6 — 8*8= 3 f I'orrtvli.iii 7 " 

Tol.d liiKi.ilHy 13jU « 

Two ritd-i'Uttiiii^H Sii feel apart are 90-4 feiit and 6'8 (feet drepi 
Raquimd (h« cubic y-mi.!. 

SO'4-f fi-S 

— I3li, per table we b«vii mt cob. yda. 
SO-4 — e'8 = IS-« " Wtx-cltQii. 86 " 

T.il;(l ill I'.Hl f.'. l -= 2019 " 
Aud 2019 X — llilA,-, end, yds. 

In aaUwqnent cominilnlealions It will bo sliow n how e>ery uriely 
of rrni^bir rroM-M'L-tiiiii'< iii. t Kith in railwity ev.'av^itit'itn and eoi- 
b«ultnM!iitfi, luny Wi i-vj.L.iiMi.u^lv reduced lo tmiii /nid^i. .mil eqnivs. 
lent I'liuii),'^ Ije Um .I lor liii.liri;; llu' enliic y.itil'. Iruni l.iblcs rmi- 
^■tll('!e^l .1- abiive. It will In- »!iii«n tJiiil i^m' ri'>«nhK obtaini'd 
by rliiiif;ini; irrrguUr iu>iiija into «quival«iii rc^lar once, 4in9 ei|unUy 
iiM mneh to be dopcitded upem for finai eatimaieM, aa in the 



reconiiuerMled by Mitue engin«era, of rekolving Uie «ulidi« tlieir 
oloiiientary geonotiieal lignrea, and tint it la attended eritli fitr lew 
labor. Wii. Rdcb, C. E. 

CMniat«t.>r-,'*b.M»l«BI. 



of the Silence of Meobaafoa, 

Na :!. — Smrui; Fokces. 
Moanbiirerthe Turfama oominvii ti nna onplovad— Addidonil unna 

TmcltT. i have supposed voii to nlr«ady li:i\e f^omc gentrsl 
Ktiowleiljfe of llie firsl pritiei|de« of Niitiiml I'hiloMiJ.hy and lo be 
fjimilinr uilii the comiuon leriiit employed. Hia-h iih liierliii, Frietio% 

Speoe^ Time, Velocityi Hm« UAiicr, VuluniOi CobeaioDi Uardneaa^ 
AdbBtiion, Elaatieily, die., am I eorroci 1 

Puf^ I han a geiwnl eequaintanc* with thnae lenm, and tfaJnk 
I know dieir ineaiiing. though mt aa AiUiy and delnuly m I wlglit 

Sjpaea and time nre eaeli too appacenl io demand much definiiioia. 
and the reloi-ity of any object ia equally ao. Hatter 1 cemlder 
«iyiiom miiiiH wiili subaianeis aMlK Of BateMi and by the nuuH of 
any pven lH,dy or objeet I andenttad thaqoantily of matter llMNin, 
ao that if two naaaea are equal, 1 suppoee them to weigh the aamo 
when w-cighed onder the aana elieumHtaneea, though their bulk or 
Tolnme may dilfer. 

T. Rlgfhi, All tbcM terms mljrht be exuiiiiiKNl tmirli deeper, but 
it iH not nii'e.i<i:iry pieicnt. Whnl do yon i i ;i i -■ ind by Inertia ? 

/'. That property In matter wliieli re^iits mn i lij,;.({e with reijanl 
to 11) I 1 "I T ..t. Kvery Diam in niulion UmU l<> continue on in a 
Htriii){i>L ...ii, «.verv ina.<w) at rPAt tendii to continue f>o forcier unlem 
acte<l on hy MMiie fnne. 

Inertia it (ii.iplarL<d in ever)' e4i<ie In 'A liich the toolion of matter 
cbansred. It' a foree lU'lii on a roa-v* to give it luotiuii or tn inerejwc 
iiK niotloii, iiiertin re'<l«t» jind hold« back ; if n f«r»'e temln lo de- 
trcase or -top tlie motion, inertia heip-i to continue it : and if a force 
teiida tu <JU'«n or change Uie direction of the uutioQ, inertia dtii{»Utya 
itaelf aa a foiee tending to ratlet awh change. 
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T. Corroct. Do you know thi' iiii'aii m^- if the wofd friction? 

P. None ran sv<)i<l n Kiiuwisdt'r' rl' IVirtinn It St (he resist- 
aiii I '.vl;i, h is always exp<^ri>-n<'<'d 1o r li'iin;; Nu ' a,: :ti:i4'u>« can 
rub iif^iinxt viu'li oilier without producing tVictiuii. Suluift, fluids, 
an<l gnws. arc all Bubj»ct to ftietinn uhcnetvr there i.o rubbing of 
thf |uriii-lii» »giiin»t ewh otht'r ur ngninsl any other miviw. Heal is 
prudiiceil by friction, bal whether it is produced by it in all canes, 
■ad whether it proportional in all rusea to th>i friotia■^ I eannot 
tMf, Fata and oiU when prvMnt on the rubbing mntun, dlUMnUl 
fri«t!on, «o dctPD water niiil «l«Mn; but how, I cannot AMCtljay, 
further than that these lubrioBtom lie Huppo«e4l to fill dl> MTlliM 
and make the NurfaeM rab more mn and polwiied. 

T. Very well. Wlial b coheaion t 

i>. It m tli« fiiice bj whiek tlie niaute fwMm of mgr m 
heMtoftfher. All ■atdir ii tuifnti t» to eaapoatd it ntf idIf 
Mil»|iMadn. In HOMaiiUdB di« mIi«^ h alight, m 1b «Uk oi 
Mid tbe jiaitidw Kparatewlm iwted oabyatligtitlbMec Id 
olhara h ia Bttiek atmifer, a> in wtml, iron, ftc. 

r. WiiititmdliMiBat 

P. Iti»» gtidciRf pMpwtf poitw u d ky Mm* aubttatxsea. When 
om vum atioks toanallnr m Utm iladiicrfnii, bnt I onnot well dintin- 
piUh In nil «iuM WwMn «dhMioa md MhaidoB. Thi* bit of paper 
coheres together; now I tear tt, the forae with which I poll is the 

fcrri' mv.'^-i;iry I" ■>■. i rc'>nii- ihi' coheition of i!< : ni'W I u.'t 

it iijiil |>l:u-« ii «ni th« -'Vjl' <i( the room, an<i il aiicKi. thm- »iUi a 
alight depree of force; ii miln n-. l.i tin' uull. The force with which 
il adhfrfH t« tlip wat! ri. '.v. K i- r dri, -, till it becoming lew than 
tlinl uf ^.T.iuly, t-ir ■,i^]'i r 1-ills t.) Ihc l!iH>r. 1 put glue on '.lic 

papisr iui<l iLgniw i( «i4b«rt;i< ii> the wall, Mil tiiU timp, M it dries, tlji.> 
■dhenion becomes theater, lilt at length il h (^roatcr than the cohe- 
aion of (hv paper, and the paper »plit« when I attempt to )i«p«rate 
it. These bricks, when tirsl laid, woro held (vgether only by the ad- 
litslon, but now we call il tb« eoheaioD of the mortar. 1 am unable 
to say exactly when il changtd, OT kotv (0 pNClMly dclfaw th* diHiir- 
•nc« between the two l«nita. 

T. Important aa it ia tp ittMh • diatinet meaning to every term 
in llMliaiiieB, I uilki|Mt« no coniMoa from an illy-deADad diatiiie. 

Thay ne wHwiaiitly jhim Ibr Mr 



p. Ymi havB ipalicD of miBfi»^ Ikjaida, and gaaM ; I faavg a tolaiw 
■U(ldw*ri]iaM.ta(asliMfllMlljdcaiiii«. laatoMthatnllmU 
tar wiihi in one or th* athir of thaie ii»jriM, and that ali aahataaeaB 
ava anppaacd i<> W ohaniaabla bjr haat in tliaaa na|iael% Aa.; aai^ 
iron, at nrdinary tvinpcratuna, h «ftlU ; by tUa la Mt Btaat flat ft 
il ll«e lt«ai pom and eavhie^ but th.it it ia liaid and Biad in ila 
thaiw. Iron may he melted by a higli degre* of haat, and n fhao 
Women a liquid. Ice ia a aoUd, water a floid, and ateam a gaa, 
thoiijjh (uich Ik ro only for the time being, and may be changed into 
the other forms by raisini; or lowrriiiif the temperature sulliciently. 
Now llivro are certain substances which I find it difficult to claos. 
which are si/ft ;in.,l -.-l' bi ii ;j clurifp-i '.vith fuiiluv iiit^i ul!ii-r 

forms, yel mil rciiiily lutHurric a jji:rl'«.l Icvfl, ic. lluw tAmu we 
daaa nmd. la\.<. '.Vc . in certain conditions! 

T. There Jirc iV'v p. rfwt pitampSf* of tbeae three chu>iw«, or ra- 
tJier there are man. iinin rl'.vt uv.i-h. Muny substances (uirtnke mort 
or leas of two or alt thcw ionuti. In t'aci, semi-Huid*' is a term in 
frequenl uxe, aitd many branches of art depend on ko arriingiiij; the 
ciKurostancea aa to induce conditions appr^uichin;; more or le^as to 
the state both of a nolid and a tluid. Pla-nler in worked in this ntate, 
■o is solder, and so is the clay of the |Mtttcr bikI the hrickMaalMr. 
So aliw ix the heated iron on the anvil. A perfect solid wotald Iw 
|>erfeclly hard, o perfacl liquid tvoatd be perfiftly limpid and posocas 
DO cohesion or adiianiB^ yat thara an few if any examples of per- 
fcclion in iheae reapMta. Oaaaa an tolerably paifcck tha whole 
langa of gaaoa being elaatk lo a dcgraa vary naar parfactia^ and 
•■t|eet to but Bttia adhcalon or ftiatfen. Yon have very propariy 
■am agaa ao far aa Ua imfcinlnl pmpertlaa aaat 
lad. Fwmaaantfiaea anihowi»hidihavonavary«(bMN( 
Tcu IILf-1S 



den^u-d Into a liquid or solii.1. lh<.UL.'h it i-i Lni.sjil,jri''l th<'<>rt'ticulty 
possible thus to change them. Kie^tui ix not a permaiicnl gus, be- 
eanae it is readily condensed lo water, cither by abstracting ita heat 
or by compressing it into a smaller space. Carbonic acid ga>i i* noi 
a pernuuent gas for the same reasons. 

We have now proceeded in our examination of Foroe so far aa to 
obtain a drfinile idea of one of its usual menniltfl, asd iht meaning 
which I wish alwoys attached to it in our future conversations. Let 
ne hear yon explain what you know iibonl simple force. 

P. Force is any tiling pviling or pntiwig in any direction. Ita 
ammini or intensity Bay be wpwaied in ten^poiuids, ounccn, or 
the like. Forces an toinetiniee aoastoot, aonwtiiwa variables do- 
pending on tin natnm of the ageat aurdog tte Ibiea, aad on the 
nUara «r the mittaaea ojjkpoaed la it A flima taUob daea mI pr*. 
daee notion iacaUedaatadelbicat Pnewhieli doaa pnduto OMtton 
la ealled a dyoaoiiB iorea i andona whieh daalroya notion, aneh, ftr 
Mumplfl, aa that wilb wlueh a liofae iwldk baaii en deaeeoding a blU, 
Iscalled— ^. Yon ln«a ao( i^vm any tam t« apply to that caae, 
tiwngh there mn«t be nany aneh eaaea, and tlwse very important 
one)i to b« considered. You have said, however, that machinery is 
full of examples of ItUnU forctt, so to speak, exisliug in various parta 
ready to act when called upon. Vtm ■<;►(. fci- of thiMn luiumlf ur 
vniis of lireitf^th or /orw, yt/U now cxpl.iin a litllt- I'urfher on 

'i'. 1 Fel'cr lo Uii." liifctfc exerted in vaiiuu'i diri'L-rioiii hy the cohe- 
aion or hardneas of the parts of material stnt^ tiin s :thd particularly 
of machinery. Tlie forces to which I atladv, inil wfii. h < n your "Ug- 
gestion we will tcrii] " hiient" IVti-h, :irc tliiiHo wliit-h i-'omo in play 
ill lhf< char/ii [I T . Uher of resintanfe* or of Interot t'orce*, »iid arc ex- 
erted in ri.^ittiii|^ or changing motion. And here notice this import- 
ant fact of which writers on Mechanics have taken little or no no- 
tice, viz : — static force may and docs change the direction of motion 
in a moving masa. t have expUined tliat a force which produced 
motion ia a dyaamie force, and a force acting against a fixed object 
is a static force ; what I now add is, that an agent may act laterally 
or side-wise on an objeet In notton and change ils direction without 
being ilaaif afiected in the least. I term this also a static force. 1 
thaa eloaaify three diflSmnt cireomatancea ander which foroea 
«L tak I^namieb in wbleb nation la pradneed. M. Static^ 
alioB ia not ptodoeod, ihoofii ft »qr be diangad in Ha 
dinallon; and ad. m onndition Ifarwldab than ia yet no deMle 
BanOibntwMdi we wlH call Xmanio. to irllolt netfen b tataiM 
«r dMbnyad, tfaia naaia baln^ ictahed otdy tlH a belter ia p(» 



P. Yon tetn It fiMtaaafe fton lati stance, reaction, and similar 
tenna perhapa, whiab an ainady in one, although with too eonfused 
and multitudinous definitions to anawer our purpow. 

T. Yea. A force displayed nndcr these circnmstances is, in some 
•wrl. 111!' ^ production, or reflection of u dynamic fortv Tlic Kcniunii- 
fi)ri:i ^ ;ir!' the conservative forces of the natutal world. Friction is 
inv:>r.iil i> n rcnamiolbm} It dotlxoya, al»e4R'be, aoolfaUatee, or aoo> 
«uuud lubtion. 

P. Wc have now two lU'w iiirnii not usod in the text iKHjks. \ i^: 
Ijttcnt FoTTO and RMnmi"' K-:ir<,\' . It't mo hvu if I cnm fxjiliiin thrm, 
l*it< iit I'uri'LH uri^ tl;c lorcj id" coheiijLHi, i-Vl'., of tfif di;KTeiil p;vrls 
which are develop«>d in quaiititJeB, and in direcliuii", |n-ii|i'irliniji ii to 
the strain. Renamic forces are resistances of any kin i wliii li iirr !•<<- 
ing overcome. If a resistance is not In the act of being overcome, it 
is neither Dynamic or Renamic, it is Slslic. 

T. Very good. Now let me bear you npply all the terms properly 
to some familiar case; for example, <li" -ir'.ioii of a walcr-wheel. 

P. Suppose it be an ordinary breast wheel, receiving the water 
into buckets at the circumference, which actuate* the wheel by ita 
wdghU The gate being opened, the water flows through and fills the 
~ lha wclg)il is sufficient to oven-ome the rcoislanco and 
I to the wheal. The gnvi^ of tha water bi the boakela 
I uiH mw had been a atalie fone T 
to fowta|»and< 
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fiik'd, x(r that that »tde of the wheel is pcrtDanonlly heavier Ihiin the 
oitier, iind the motion i« c»nlliiue<l. (iravity iiopeU th« watc>r and 
jrith it thn bucket in a vertiejil lino ilowiiwiird, bat tlio vnhexivo 
«'n;ii<fih of tile wheel cnmpi'U it to cnnfurm to a circular motion itnd 
nwumr a curved line of (ii'>>:< i ». Thi» cohesive strength In a latent 
forc« which thiu cotoeH in play, and is furUier uwful in Irnnxmitlinj; 
the fotce of iba might to the geered wj^menta and throngh them to 
1 «r UiB uilL Tfao utiitia Ahm thu* d«v«Joped Id 
I «t Un fala,tu^ gnj nach gruHut thm Ih* srigliwl 
^muric ftme of tbe mter dcMcndinf In Uie buck eta. 

tbm mM b Dew fldriy md wiialy In awtion. Btdi lni«lE«t m it 
wahw m jwtot tuutbt tow m l |io«ltioii,«iapif U>. lf <indi 
tb* «tb«r aide «B|rty, »r Mttljr «>. A wwU qi^aMtiiy ri' witori 
which in carried up dripping and trickling down, or Irying to do 
■0, alone 'h<! oulaids of tite bucketa. The weight or thia wuter, m 
also that of the bucketa and the whole of the ascending half of the 
wheel, exerta a renomtc force on the motion of the mill tendinj; to 
hinder it, w:iilc nil tl.o wvi„'hl .jf Uio liulf of ilir whiwl iw .'i- itie 
water on Hif ln.uli-d ajUw, ii (ivnamU'". or ti iid-i lo ui rr;iB.' it. Ttm 

♦ Urj:.|n« I'lin-O <'fthc loaded nvcr tll;it [,f llu- UIil'iri(i.-d icQ- 

|M!l« dite i:in»'hiiipry. The inertia id'- is .-illi-T siynsLrn)!' ?>r 

rcnaniic, afi;i»riii-i;^' ni tin: M-lnritv nf the v\ fi.'<'l, il-r inirai.t, 1),. 
dimini»hini; ur i2iereaaing. If the motion is mnui.tli and (i|iul/«« Um 
inerti i rii' in. v\1h;cI Is not felt at all. 

T. Ver/ good. We will aiwn proeeed to cxamiiH; the relalionB of 
Fnw, 8pM«,11gM»Ac«MiltiiefiwliialtoD«ir PQir«r«rW«rk. 
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luuxi /rom the U. S. Fatmt Ofitt tiurtn^ tht mmth of Marth, 

Seth AJjru-, <irBo«l«n, Uasf., for improionwnt In Prliilitu! Prv»e». 
Claim,— I cUiin, lint, tlM comblnatiou «f thn vibmtiw lOatiin with the 
»hej>t-holikT», aman^d aa apaci fl ed. ao aa tu Iw kept ap a littM diotance from 
tlie pUten when in |tm!tioil tA r««aiv« th« «hr«t. and iiioniif; with mti'l pUten 
to the forni, ill oriier tu huld the »he«l3i themm and druw 'l-f in U rr^ rtic 
tjuiis, nl!«> mriili tbe i^atfes fur rvgislcKoK tlie abu^bi. 

Mcoiid, till' niuij« ui keopiDi; the »liei't lii'ldero np fwoi liw t Uu u »ih«n 
tbe flioct U to b« j l i •■•1. ^ . i iin inj i n- -i n){ of ai> ami ou tach eud of 
the roi (on which k u 1 h .1 :. r» ur, nvi .1, amI with which they turn,, aiiril 
atopa^ fwuniit which miiI nniu ntriitc, Uic ttrriai^-iiutntiwiuid operation Uriug 
— „ n.[ forth. 



Ttllrd, tbe appurutiu fur delivering or taking ulT the sheet fniio the jdaten 
after it In printed, coitalatin^t of the nioviiur or ohdini; tviii]iari-el'jtb, in ctmi- 
blnation with the turnln; eoirineul^ lo wIlIoIi iiii iutcrniitteiu luid r«o;priHv- 
tlnft rotarj mm ion is impancd b/ tue caUib, nit<:Ji«t, auii »[.iral epritit;, oper- 
atinf a» »tir' m I. 

lletir^ K t H r, . r Bksrt«r Boom, Ba^Md, ftw In prams ant ki Ow»' 

Juice Kvup<>TlLl<>r^. 

Ctattn. — 1 uLaim Iho rn'iuiLLfiiti of a hollow and (lerforatnl abaft, eonnert- 
44 with an air-Uiift^ .ippuxutu!*, a ^rien of pluto», or a ncrvw plate i pltuvd 

le litj 



_ i and eu tbe abaft;, a leeervMr, Itongb, or baain, fur buUluK the liquor 
i» b* •npvnlad. 

Alao, It* comUnalioa of ■ hoVw«t*r vmwI Mid fl» heatinf np[<arm>i>, lb* 
cl>(eni for holdinK tbe iMdia(in« Itqowr, Mvl UK apipnatna AroObeliiif ili 
evapuratleii b) nieiui. oTllOl dr H«Wil«t tUn 4r MtMOdtd MtAMM, It Mr«W 

or plater*, iw ftjwifled, 

tieiiry Itcwcocr, of lioitar H o r-v, K^i/land, for iuiproveuient in FUlen for 
(.'alio Juiou. 

Qtaim. 1 claim the oombiiuit.oii of tiie recciviiii; veMcl, rntjitinf tiltf rin^ 
dram i placed within the aald veM«li, (tutterv (wilbiii the dniim. the bujliiw 
ul* or bIiuA (Connected with Buid giilterM. inid the M:nper applied to the 
oaler furfwc of the rcvtjvttiff drum, whole be]u( ■Ranged MtU iiinde to 
Opetutv toireilict, Kubetaotialij a* aufcUad. 

S. A. ClenMna, of tiprinfllctd, M aa » , fer lnumTenMit In Bnaklug and 

I>r.--.il.- 

r'uc>i --I 'I I iiot claim nimply the double neiion r,f benbcni, wtiwlia VlH 
kuoM u t>i ^ 4^vat varielj oi'miichiaea for ranoiiK piirjHMdt. 

What 1 claim U tbe method of breaking uiij dre:«4ini; tlax orotjirr Abroua 
ffubiitaiiecH, hy a beater coUNtxticted in tbe maoiitT described i vibnitinir nit a 
voutra) ajunj, bciw«.>a tba AuM of whioii the ilax, Ac. pui<n an daaeiibed, 
wbao thIa ia oonUned with mm «r bra (lin of re-ie placed iu elong prazlnw 
ity t« the tAp-ii of (be bealem tietweaii which Iht lln.v pacaci-. oa p]:<i<iI8oJ. 

Al*o, in coinbiiMtioQ w'-Ah rhr KftjitcT and rei*t>, for broahiui; and dreto-ina, 
ai* described, tiie cinpjo^ in i :tt i r ,i tijiir of r*»Ilcr«, cacti of which i* >rrooved iu 
the dlreotloii of itji perijAi^rv, oiw or wlii^'b is ntade t^i vilirni*' in the 
direc.ion of its **\ip, fur the pitrpuae of opening and n-jAeniii^ tbe llbn-ji, aj 
dc^crilwsl. 

tMinael (jardiner, of Now York, N. Y., for buprovciueul in Maipietic SIo- 
«lnm ht V a>hiii|( and Ke|uin>tini{ Gold. 

ClfiMb'l do not ejaiin to liavc invented a rotiirv cvlliider of mwiicti', for 
tb« panaa* of aepanlii«g •HMMtie iwrticlM frgm area or nwtato ; but I eUim 
•«fanu^;fiiU4*MiMrM«iiIAw«aitlqr»ii4mii(i^ — 



of* rotM]r4^nd«r of aMipu«a,wliUI» > iia « «|i. it th» mmt tli— mMmt 

mlleci the mainetk' ]«rtiele«, nerve aa g|Htatar« ibr ■gltatioft tbe water and 
the imtiil unil earthy auJ other lorciitii ti'a''- r which a mixed, for the pur- 
istsv of WAsliiiur awny tho fiaitl earthy ai 1 mi i i - foreign matter, tbe **id cvl- 
liider of lauiKla beaog onit»triic«*i! and arruiwed in rnlatHMt to tbe tnwgb 
contstiiiHr l8a aHMaaM miitai* la aajr way, labataaitiBlljr aa att fctth, 
J. v. Mifcbar, «f FMhaWphta, Fa., Ibr unimvanaaiC In D«(a«RM()rti» 

< 'llS*'^ . 

( V<iv>n.— I do Bot daim the lavaBlIeD of a atanoeoope, ftr that bac baea 
previously di»oovaTed ; but I chdm eonatraedn^ a daanemc<yne cew> with 
an o«ljLi*table tlap or Bupplcmentarv lid, vaid flap or lid netnif wiiKin the cuaa, 
and baviiiff two onlinary lcnM*A ijueed in it; by which, tipon adjustiuK the 
ttap or lid, a i,terenAcopc 6>rtne<l of the cat.c, and tbe twti da4fuerTeot|p«s, by 
biuociilur vision, are up{,areiitlv fortued into a life-like flffur<>. 

L. A. (freutt. of AJIauy, N, V., for liuprovenieni in iK'uldiiiK in FloHka. 

Ufoiai. — I claim, in cotiihliiatloii with a fla«k liaving a contiiiuouii or rneip- 
rBCMill(f rotary motion, the nunmcr or ntmmern, «o omuiffeil im to be made, 
itaajtian duriiie Ibcir operation, to work in any |iortioiu of tbe(la»k, whibt, 
at the aame time, tbey have an autunuitie luljiutnaolt ao aa to rinaatba 
tlosti is Ailed and muuned. and a>ljust thrniM-lve* trertidlllr Ib Ngltd 10 tlM 
flask, the whole biiin,' aceotniilislicd a« dcs.-ribcd. 

TbiKideiif, A. Smith, ot Albany, N. Y., for improvement in Moaldinjr f-»T 
Cn^t-Tron I*laieft. 

Claim, — 1 cUiin the pntceAs of monldiit^ the reecHscs in tlie topa ot' i,tove 
platen iuteniled t*ur ti;e reception of ttic' Utter*, b\ whicli such platev un.' 
LajidUnl i:nhioh reces?»cs are rvsjuired to be dovetinled *. by emiJoyiii^,' jiat- 
teru cogt) hIiujxhI to torm Btich recesses, divi<U'd by a vertical cut Into two 
portK, 1,0 tluit tbe said cope eaa be removed trim the eore formed thaBl. 
by moving each divUMt <^ it boriloBially frum the eors, beAm raUaf tt 9m 
t: I. <*nd, atid by fittiflf ttM eov ntlani islo lb* pattern «f tlia aiev* |M«| 
Lai tlie ixiute pat|«m M b* KAad ftiW tb« tand, kaviaf iLaaapbaUnd 
il, ^ set forth. 

Joel I'itfauy, of Clevelaud, Ohio, for ituproveiueiil iu Mschinee for Dreaa- 
Luir Hliiu^lcs. 

t'iriwi.— 1 cl-vim tl:i) coinbinatioD of |«rt* eoi>«istinir of the pinions, with tbe 
intermediate frcrm. The levera aad joint levirrs onit s^H-'tion*, with the coa* 
ncctiD|{' rud» And cam, for the pitrpeaeof o|s:ratiti^ tbe srtn, us described, 
tuniint,' and reiiioy iiiir shiiitflen, at tlic some tiina, mm OMtaide of a redpMH 
culiiii; bed to the oilier, and then, when ilil M IIIMIll ftllll la lllWHill l. I bl ua l ug 
it from tbe marhine iu a lllllslip^l siuic, 

,1 I 1 11 A , Wiii^ricr. of 4,'liuTlest..n. S. C, f .t imj^rovcmctil ill ( annon ^iffht, 
iVj,!.. I eUini the sliflitiiij; apjiarattis, coiiAii^tiiu; of the onrresponuin^ 
|HiisJiiU, iiA desrrilioil, Imii^ between the ^r.M]iiAte<i side-pieces 4ir npri|chtii, 
lu connection with the protectiu/ und reifulutin^ slide, witii its rifle sights, 
said j'Cndubi having; iH-o sway, T'\ iiieuiis of the ro'ary iieiiiiitin^ of tbe \\y- 
richta and uppar jaart of the apjwnuua oa tbe aenwa and jrirou, and tbe 
wltela biiH aHMlwd wd shifted into bariaealiljMaitkn«DtlM«iBDaD kgr 
mcnrn of tbe owvabU aprinKKtlus)><, dU ooostruCHd and oomblDSd oit wet 
forth. 

Warreu Aldricb, of IxiwcU, Mims., for improvement in Tumiiif I..11I r^. 

Ciaitn. — 1 claim, first, the iinproveiuciit JcscriU'd, which consists iuki*- 
ln(t an autoinatic mot ion to tlie upfs'r »lido or tiM*] rest, when set iil any iiiule 
to tba hed-pioce of the Utile, likBtead of movini; it by baiiil, so us to turn 
with ease and acciirocy solid or hollow cones, u* set fl>^tll^^bJr mcaus, aul>- 
»taniially, of Uio screw, rvvolviig; worm shaft, and revolviay |lhUe, M Mt 
tortli, 

Henry Bessemer, of Butter House, England, for improteuiantln Uuehlne 
for £sp'rc»i^iiiK Ouiic Juice. I'atcuted in Kiii;laud, Febroaiy M, IKt. 

Chim. — ( cluim the iuiproveiiivrn of constTn>lii;ir c:o-h <if lhoeaoe-prcH,,inff 
tnlies, substaiitislly iis s{ie^it1«J, vijt., with si,ics jniuli- purnllel some ihstninai 
(for the workiliit of the piston ntfuilist 1, imd to iippriAieli ,itic another towsTils 
tbe irionlh of dt^irliar)^ of the |iTcsscl csne, whereby sdv^nta^'es iis nien- 
tjoncd are ((uiiied. 

Also, the isjinbi nation and arTuniremcnt of the cvnipressers, or pri'ssiiiK 
tills-*, and two miijuiued pistoua, with one revoKii%», aclUitUijjj shaft, and lia 
nieithanlam, to gi«e to their plungers or {^stona a siraultaiMioaa rocipiuoatiny 

rodilinejir motion, nil a* laeutioncd. 

Henry ttr i:n-'ner, of Ituxter House, KntrUnd, for imiiroveineiit in Hcatcra 
lorSe^-iir s ,ni|., I'atcntcl in Kiij;lunil, Kebriiiiry dl, 1 s.i:;. 

t-'ia*hi. — i ,iut aware ttiat in locomotive etii'ines water has been beaf<sl )*y 
ataudiik^ 111 tubes exposed lo the liiiine or direct heat of u tuniu^si ; now suoh 
a tiio-lc of tieutiiik' will ni)t answer f >t tlie treatment *if the satvhariiie syrup, 
as the heat of a fiiriniev is ni>l susceptible of retfiitation, as is that fr<ioi steuni, 
the Utter not hurninr the synip, or ijijuriocsly hiutiuK 't, a» would tlie 
fonncr. 

1 buye dtseovered tlvat tbe heat uf steam applied lo syrups ** deaetibed, 
in eoiiueetlon with the aetfa« of (lavily, pfodaoea advantafea, ia lafldhr 

heuiiiiK the syrup, eiialtalitabSe by any pntceaa when the aynip ia p a a a e a 
tiihnit(n pipes l|,;ilte^l by direct hcut, or tlie Ihinie ol'a furtiaei*. 

It t^, tncr^forv, th»t I expressly 'IMaim the mr«le of heatinif woter by 
allow ing it to flow tlirou^rli u KUtnA or tube bcatod by the direel heal of a I'jjr- 
no<7e, but Iausi* iny invention on Uie ntetbod deacriliej of treatinif sncehuriuu 
sy rup, by means of the iipparutus rcuroecoteil, as trrunied and esju-tructed 
to apmUt fur the ]>urpo>e aet forth, Mr the power of ii;nivlly aad •team, tba 
aaai* aaoalatintr ot a rrtmWmHtm «f tba ruceiviu^ veaaal) awlw of tttjim, * 



ehambcir and )>i)<, and tba 



huvi»ir induiNkiB aod 



iMaiMiO 

kaaanit 



pipes, as sjwcillcd. 

AVm. A' <i. < oloman, of Pnnidaaea, K. ]., ftr Tt>pp<ng-Uft aad Mk- 

balyal.l ISU.ck of S»il. Vessels. 

rV.iiM. -We eliiiin supjKirtinir tlie t"ppin>: lit^ by means of a dtl 
fonii and con^truetioii that when the 1,,ppii-.irdilt Miirs. wlieii ibOf 
ud. if sliutl not foul or chafe ii^*aint,t the peuk-liiilyunl block. 

..\[s.i, ,M, lU'fuIU.'iui,' ulid co|i,triic1ii4» sneli crane, lh»l it tniiy a1,o soppolt 
the pi"ik-li(il>iir'l bl.ick, lis ^peci(i'.d. 

I'oler Ten Jiyek, of .New Vurk, N. Y., Ibr impnreoeot ia tCookiaa^t^bain. 

tteaah— 1 cMai in oambfamdoa witit a ehtiaf chatr, ao ana^fatf (bat tba 
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(ic«t nuiv ri>L'lc utnin lln-- It^i^s, or fiu]>pDrl tht- *nf<'ty-]^ii."-iT (FiiArl, liMUff eo- 
ccntricallv lo the yivvl ul* *.l:u I>j»r -jii wljit-h it rc-Vc*. nit^l th« "jtritii? I.ir j-nr- 
vrntiQi; the top j«rt of cimir from irtK-kintf tixi iur or U<i niHldrn'-y, m 
di'HcribcJ. 

M'j»M Mftnhiill (ftftf^ifrnor to W. AMrich & U Bi "^J^h of LowcU, Uamt^ 
impnuvtftDcnt m KDittiUie Miu'UineA. 

I t'ttum. 6r>i. c<-<iiii<M'tjiiir tlic n»tary d«prp«Mn and lliv finder, 

v; inch cjifriL'T iIjc threu'i, w ilb Hit iinii whit-h iimiic<>iA l)w roolpri'cntlhg c:un 

sertinJ. dpvitruig llio pUtce which ftnj^port ihe netMlkii niid ca-^t the klilL-ht!! 
i't il-c M>a\t of intorHpctioo of ilie imu M:t« of tiOt^U'o, ihm lUv liihnc ktut 
VI ill f'T iniiv between th^in. 

Third, farni'infi the *til*'ln:* AhtTnalcljon rwcb f-iilr: ol'tljc n«e<U<Hr«6Uf by 
Ivto ^ctH of rivudle.t, |iLii('c-:l un iLiivlc to 4;iD. h i Hi it. n 11 1 ijii.nitlDg (MM BOtJft 
III n tiiUf. OS KL't fortli. 

U. N. tttack^ of i'h)Ud<r1pbiu, Pu., for Ilydruulu' SttJim runm. 

tY«tfm. — 1 do not cUitn ■ dMiii Ic-fjliude'r piiriiji or vtsltir viurint;. nor oiMn* 
itV4 li vulvo at tliu rnd of the (>ir<:>kV< 4^»f a »tcnjri-|ilii't«:'Ji. and iiij<'ct^uc WMUr 
into n Ktmm-in]iiKl«T, tor prikiucinjf a )>«Lniitl vikmhiui ; ui-it I diiiui (MflOOh- 
t>iiiAtton of thr dodblc ft|u<.if;d uttlitr niid ^tcniii cvIindiT, iIoiiV^i.- i><ntOIW| UhI 
nlMlfd piMou-riyJ, arrunifed and -j^m. rutinit in (be iimnm^r I'.imi. 

d. P. Comly, <*f iKivtou, Ob:o, lur Mjit'liiiii' for Seiwmliutf I'lijx^r br Siu^to 

C>'aitn.—X cliiiii), flpa, a tablo or rungc of tuh«ft, coonedliif wiib an ax* 
|L«Li>l-pnmp nT variiunt. firr Mparatjtkg thu «dg« of ft flllMkRDaiS iMMpvf 

pApcr, by iilmi4>^pbrric prc-x^nrt-. in coiiiblntdioii wisb 11 roUor* or it« fufiuvs- 
iL'Ut, tniverniiiff t« and t't^ • ■ ii l' ;] t rr i - I' r 'Kl- Mivi-ral |iiirp»-^'-' "f 
lowrrili^' Oftd admiltiia;^ n r • i .i. . n i!j : . ntin< tliv t'd- ! n:i' 

loj* f*licet lo tlic tul**, aiuJ| -j^i iU iit-..'Liviuii Befviiijf lo ?ir^i|fljivu 

th<« pile. 

Syc^.nd, the tiib« or tub.:r* Afonruid, in oouibiiintion witli ibc vlbratluff 
jni|>p<>rtiiiir bar, for »plioldin>r iSi*" forward fldj^ of the iUmhK wb*U droufMM 
by tn« tubc!!«, prvneatmir it properly to Hlc Atiici-'nif anil vuppoitijlig Ik hwB 
llif hi-apL *biiL' Ijciiuf dniu n amiiv. 

Bo»w«il £no* ftttd iteb T. Uu'ui, of Su Oukrlmt UL, Ibr tinpnovvawnt \n 

W« dmlm tl»« pro«Mw of Untune with tlse a«o of )1m«. salt, fcran, 

»«iiiu -, and rulcli, or any ntlior t»miin.f 'in rnon of outt'h, Mibnlaiitially lo llio 
nuiniicr *le)«onbo>:{, wLiTLdiy wo c*'iJit;.. 1 ^ t.i: 1 at tlir MUtic llino that wo 
t.*uiitmL-»i'(.* rvdiiciritf, ii» llie nail and bnsin ovrrpi-'went llMr limp, tliy tiiii takcft 
llie j»tin>.' oMtif litnc, and coiiverl« tiie hide uito un^n.• perft-'ct Icutlicr, ninl in 
U>^ tim<er tliuii can Ih! tnadu in any ocber uuy. 

HUit» Ant not ImUiIw to sei ilttifMg«d by oar pioottut^ *a wu do uoi q«« an 
jirtiek tlMt in ityurMW to mitlitVi 

It la noC on iIm nntrriula niwd (bat w« cinim lBtt«'r>*-pate]Lt, but Mt tb* 
inntitJLT of nl«]Jyiuir thvm to ihe hidc^ M^t forth. 

MiUh A- IIju'UIl'V ijf btlU'^ illu, N. \ for improvcnictit iii C'hrvM- l*ret«KC;«, 

Cut4Uk,—i fliiiiM iIji' innjiii>;-lii^df, ur it^ u^uivMieul, iu iMMsibiiuUou with 
tl.r roltcr, in Hru'h maimer, thtii wbrncvcr Um UUa ■ mIJimImI lbrliini(ti( 
the i hcc«f, thf-rr rill be tv i,-r>rri^i>^>ndiii^ ^}UlUB■llt4tf Ifatt RdkrtolWtlHllft- 
the itr*K-«**!t oftTiniiittc tUv »atnc. 

Win. Muiaiiriu!d, of l»niej!^ .Ma^i., for iinprovL*incDt in KnUtinK Mit- 

Ckwu.— 1 i-Ulin f«>rhdji^ tha loO>p», ill kniltlutf ribbed fahriot, by tho eotn- 
UOtftiOD Cf two M;U of iicudlM, OlMle t&oin.r^le lOifClher, an Mil furlb. ibo 
MBM CfMiMlntc nkt: to ifivc impofttDt ■dvuitii^^ ia tli« CuuamuitUMt aitd 0^ 
fratiun of tli« loom. 

.I>iuvn Kilty ui„l wuilMft AlkM, or Ba«tliM4, N. T., Ar topravanMl Id 

Ui9iiirni>r huf<iu oil. 

— ^Vc i;liilii> t)i« )<ruc«» bv which wv aiumlMiiilV wl fnim ruaiii, by 
p«n>in)( it ft'-iii *ii tliruiii!ti «x|jiiii<llhu: WORBI^ or tlii'ir iituiviUt'iiU, 

■unoHudcd bf a Jacket of iii«-4>hc4i rUy, « Kcreti^ m jpNYMtl oeMrueiivt 
diftDbtiODi ««tlHMuailiaii| Mid nwuiv >-o<>n<>uii<i) lim^ m mt Aifk. 

iinprQiMinMitfn lilt HMnHictttrt 

of Hurue*;*. 

Cf^wt. — I riftiiu the furinliii; of rc-und:^, mist***, ur ydIIh. on the difft:rent 
partj> of A liartictrt or olbtr louiiicr work^ by doul^lotf uud t):juluu(e tji^ffitlicr 
n '•trap of loiiihc lit »(« rdirrw, and tben btndiuK ih">o cdu:ot) b) a »<ipor.i".' 
piece, and ennnrdiiijf thr Miti^hiiifr of fiK'b binding hv drawing itn nnd Air^- 
vn'mg by the tiide tberiMtf f^ddii ol thu ^trap ; and tin* I (^laim, wj^nthoT th« 
aiiiiirl^ ntrup only bv u%L>d Ivr fonninif a sinffli^ foJt| or a ncconilory otnip bo 
ar^ad for forinintf two or ni'irv rult-^. «a dcHcribvd. 

&«lb D. Tripp, of RovHH-»*ccr, Mtit^i. lUMynor to £. L. Nurfulk, of SoJciii, 
HMkjh ftn* Mq' idnc for IVkrt!Mi|^ ll<»tt iukI 

<<lbw».^l cluini the o«>uii>iiiattmt of each frame, witl] it* eupportloj; shaft, 
hy tnuajiK of a rocker- fmmo, the umn brin^ l^r piir|K>ni> i»f Allowing a 
fnw Vfrttualaa Hell as uth<.*r mi>venK'nt», a* ^ i--' r t.- .l, by cither of tb« framcii, 
HO that it may bo guided, lit il« wrlivul tuuv«meiii. by the cunulnre of die 
upper Aurfkco of tlic "tJu ..if ibe boot or aho*, and honxouUiIIy by the cain* 
whrcl, nulAtantMtlly at ff'ociflcd. 

Abo Ibe oannvr of vombiDiag tbo •«! sod drlvor wilb ono carrier, made 
(oopMM* aftftawribudi vbonby Ihiy «fi iHwaalily pwauuMiil «r bronglit 
down agiiSiuti or towaraa ibft solo, by tbo nstolatioii of Iba ovriar, «a 
(•pei'illoii. 

Also tho c«>njKinat:on of llic ^{^uidi^ with the knife or 4:bi!*cl, and no oa to 
oprmte ihereuith, ht tbc initiiUvr and for the purpose uf ifUidiuj; said cbiaeJ 
I r ''.'•-r\y ;iarnin*l tlic pP(:-w<XNl. ah doM-riVjrd. 

AIm' t.ii. improvement in tlic c«i*«trnc<ion of lli« charirpr, viz., the miikin^ 
of the sauic with iwuur ovimv Mptirata conipATDncnia for bnldihi; the Miripft 
of M g W 90Ap Wbblh eomportmooto ar« to i>v Kuect^jinivcly bruu«rbt fnrwurda 

WMur tba o|Nntkiii of iba pbton-alUa, m the <»evcrid 

wMtl in tmaoumvttj out up lata ptgik, ncaoinr la ekaiu • eoaiblniiiiaD of • 

Mri«s af MmmTtiiwiita, ia tbm «iw iImI* niatiiii dlde. ummI* t« omm* m 

Abe iM cMlaiiMiM «r wKHwiiiw br irliwli tlx cbMwr b invmd, lb* 
■MM ««wbdiit hi Uie «p«Ml«if ■prinir, >Mfe» «littk «<■ imwI, nnd itpring, ■]■• 
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I iif J to tli« ui'rl|(1it part of th< pnA, tiM wM* (0 ««l ly CM^jsMlloii wRk 

tin' I'i-tWi ^Ii^ll■, i>» ilcwribcJ. 

\Uo i\ir 4-<<iiibiniiti<vn of iiioH'liauihnt for npenilinjf tl;*- fVuiv^ Ihc naiiir of>n 
^i<iui)f of tlic rucli or mtcliel thtrvof, iritpellintf Mwl, t»]>raifr-lev«r, ciun, 
nil«bct-wbed,iutdt|arin^booltli«wi, m apptinl tu tlic (t«ni« luxi ihc Unr.aiiJ 
Mik to «p«ial« tiiltiiUnlhlljr im t«t fWtli : Uu- Mini' cmu>iue |)i-g-w<.u<) tu ho 
tiiovei Uiroitgh th« dtuget, ttlA fc«t-|'tDg the in arlvMin^ of tlic n-K- 
ami »uo'c«flvtl.v fonlug llitiu into the crni'c* piiciiion over tlix l-«1e 
nijiU- ill tlif hkIc hy tlic ftwl. 

Aihi, iij crfiiibiiuitinii with the prrii*iirc-»prii»2, 1 cluiiii Ihv lever, willi ita 
hc'iit prnjt.t'tiuii, »[iriii^, bent lever, end ciun, tlic kiuiic bi'in^ fur tbb j«urpoM 

»:< ^L•t I'irtll. 

I^tber Aiwooii, cf Bu^t<>lI, Mimi., fur iiii|irav«nicM in t.ubricstiiiir Oilx. 
OMau—iMm tlio inaunfLW ttin- ur ouiubitutioliof pwuchOuilinc and ftx«il 
lib dsrivad fhMD cmI tor, nnd hotline IVoia MU*to OTA", >'iitjr..iii>jM«d<in;d 
by tlio proccas, w dewribiKi ; tin aiM m» BMinftatiiN balm bUlilir uaaflil 
M a lubricaiiBt ««iBp«iltig«, <MMr ihae «r comUMd with oib «r Ikliy au^ 
ler M net forth. 

AJf'UllKi coiiiblnnijOD oftliit* protiTict im> mule vt^rh r'-rrrrfr, or thiek AlQr 
tiiniior, r>t n'lU, f,,r tlio ytityjM of liq-iefyltif; tbctij- i p u.I. riii^ thm BCW 
nicWli-, nr inijiartii^r to tliein Iubrientirii;'q\iiiUticn, a» »»L'iBcd. 

(>. I!ri(j([K an>l J. t'i. TiObot, of Sio»D»v;ile, Ji. Y., for luiprbveincul In Wln- 
ntiwtfH of <f ruin. 

Claim,— claim uiuntiie lUc up{i«r sieve or riddle lo vibnrta at a greater 
■paid tban the •enwiw, •« Mt fonb. 

W. rolvcT. of Lodihvnie, Ky., for !mpror«m«nt In BreBkin? Hemp. 

-- \ H'rti! t'l- i'. i ilMTM';-.ri rVtd - <,«iNU;llili^ beaters, auJ ibe upriuK- 
I' V |1. I 'l 111' .1 III. L |.. -111 'ir. t. r~, »o that tlio rv<ci>il uf tli« !ipriii|,':<, 

ItlUf U-tJ L^tJitt:r iuiiCii tUl; UiTr-., aiutU i.lutAC Olll ihc b*lnp AUd cICaT it of Ita 

vroudy ]Hjrttu|]if, ha dmcrib«d. 

Wm. Kunin. of Now York, N. Y., fir lm|irovviiient in Ilnt-Air Knrnnr**. 
(3aim. — 1 claim tli« eini'loymcnt of »u invtrtcd ot-iie within u drum <>r cjl- 
iiubr, ill wlicM) Kidv t)i« Mpcr oik] of uid cons is itirertuJ, and allt'iied tu 
eomiBunifiale willi tli« «urro«ndjng ntmoKiihrro, for tho purpose of crtaliinf 
an atin>»p>ierie tannHaf dnft to «a«l tfi« dit««t liwtad gamut Aon tba 
lire: thei>ald<^]BdH«««Mmitf«MtH*'*^tb«tn<lwBbarMdaib^ 

described. 

Moses O. FuTDcr, of Salem, Maas., for imprpvrmcr.t in FTe lri'. Tolo- 
^rapliii. 

Claim.— I ctaini thr inelho<l, »» dtacribcd, of )>nng;iQg any nnniber of tol- 
ctrmphic Mictiiiliziiitr and rrrordinj^ inntniinentH into kuoovm^ivc- elcctri^^ oon- 
iiectiuu with the o'lininou ctjniQiuuiculiji|f wire; iiicanijijH, tuorc pttftH'abirly, 
to daitn tbe cMiibibnijuii of ibe wriUnc tad worUurt or piinuijr aad leeiiM- 
tag aliwIUi Hw ilactpa-niiiefMXa and iBMaUa amiUima «r Iho pfiiaarjr dr> 
eulta, tba looi] maprnrti- and thoii mondila anaotatw aad pilleto, or e<|iil»». 
itnt* thiircfor, ami ! " j! tiii" -n sud battery cnnnrdioni> of cacti toriuinna, 
aiiil cnuiicctiiiiiA U-,-. : ti/ ' i '.Iil -'.rt;i.iLan!a of t]i« locn] magiirt, tlio csicapciiieBt 
ulieeU and n bet;:.-* L ujid / ou tlie arbor of eacb, Uuj two aarica of apriAoa oC 
void wbevla U md Z, and bniMb aiM M aliaaa or lha uabt wriliiif-ciiwiM ai 
itn two tirniial, tha white bilnr aouaMid aad aad* to apanta tofilhar, 

ae dcficfibod. 

Hcnj. Fonn, of Ilartfonl, Oliio, for improvement in I'rndtilnin BalaoM'. 
(Yijin.— I riaim a miK-Uinc for ascertaining, iuntanlly, tjie weight of bodiea 
bv meuiH of a acal«, diab, OT plaMv MquMMad b; pi<Ma upoa a h««vj-voigfat«d 
hcuiioitculur ftima, ar lua%alvifiiat,mlhaniBMraf m paBdahwi,awl •pat' 

atcd by cuiuhea, la deaeribed. 
Imi^' II. Gam't^eii, of UUr, Iowa, for Improvement In Biad HMllaW. 
tfltim.—^ claim |>liiiiiiii^ corn in check rowa, by the plMlttByiMl»,llnh»4 

on the criM-lmr by hand, in the manner net furlli. 

Jolai Maxwell, of lialovUle, N. Y., fur iiupruvemcnt in Knitting Bla- 
chiiieii. 

Claim,— I cliiiiu the oou«tructioD of the locking apparatus, by placing 
•taiKlarda npon the Iwk end* of the half jnck«, lo carry rpring*, w'hich rof" 
ulatft tbe j"ri!*»are of the bar upon the jnckH, in cunibinlition with an anpara- 
taa fur nuaing itaid loekiug-bar, lI^u wLmIv Luii.-<iiMc'.e.J uu,: iir-:i!t,.'..'i / ir the 
porposc Bet fortli. 

Tliouina McAduiun, of ]k«ti T , MftSf., f-.ir .ii^provv in-.-n: :ti iWiUt; Ikuad 
ll.i.l.-.. 

: I claim Uie eKi| li MiiiTi* of a aqnare ri.ti-ir^' i.::aft, na a bed for 

the «ld number*, and th& r Iml't l.i lu a bed for the even niiiiibrrx of the type*, 
ia aombiuatiou wllb the tongue, as a platen to both net* ot tvpc>, the 'ikarae 
bdns operated by the Cniadlo ratcheta and pawl>, ao aa to enaU« the operator 
to pnnt tlio od-1 and evea numbers of the alternate y»^tt of a boiUMi book, 
by a ain^le inovcinciit of the treadle, aa de«<:rib«d. 
Jiiinei, II. Swett of HiwtiT. Mri«» , for improvement in ^plkc Manhmcx. 
(Jaim- 1 r'n"ni -1 if;.,- ^hiilN rr ii\ * iT r.itjir;; r.' liiil'ri:-' **o that 

tlieVlihii 1 nM' |r.i. " i rich mIIht. un 1 b,' V<- [] L ri^' u:f ■.)-.: "I Lif L;!eH 

lo t}ke aaina, or aOoui tti^ biuut^ ^ligie at wbuiia tha tthatU %lmi»i w c/o^ dacli 
other, for the purpovc of foriniug a doae-flttiog apace in front of the dica, or 
where thr blank »> fed in, and aprcadlog the <lie« in rear or behind, wher« 
the a|>ik« i* poinl«l, ao aa to raleaaa it and allow the nippera tu lake th>« a]aka 
Itam tbe )»)liling dio, wiMieilt itdw to Uie apike, aa <le>>rrib«d. 
6eorgaTnuiv»er, of CSodiiaMD, Qhie. flirliB])n>veinent in Vertical PbiMe. 
Claim.— t daim tit* aoaalniajiiB| la d i mi b ed. ef a vcitlool aiioot havhtf 
the luuing-uiua iilaMd bdwwthi ]«wweilte«r HM Maadinc-mfd, ftr dM 

object* eiplabied. 

Thoiuaa t.'. Tti.jN n. cT Ithii-m N. V,, Tnr irnjtj.: vemcnt in Scwiog Ma- 
chines. 

(Vmm.— 1 claim, Ant, the magatUi: aisattlc-raec, one or both, for tbe piut> 
poac of lieeping the «liiittle in i>erfec< oontaolwjBI the flMW IT the ahutlt- 

race, withuiii thl^ iikc of apriiigs or any otbir daiiM^ Hid thuitgr inaiiiaf 

like necuriiiiT of every stitch, ax doKjrihcd. 

AI*o, tit« curved ut.i hin^'cd cap. in comUlMttM with the ihnMla, la<a|l> 
iliw the cop io (Iw atiitllk, aa act lortb. 

Alae, Ihe nae of a eop, iiriiheitt aptadle «r epeebr. In eeaAlaailea wjib a 
•htttda, or II* i^ttlfatiBit wkm the thteid b oniwa ftm the iailde «t thi 
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THK CALORIC BNOINE. 



wp,hjr whSeli ImMlte I rctiiiii ii uutronii dmtieht mi cIil- roiv-lhtvaJ It It 
dnwn or pM out IVom tlic •liudlf , «• tlrwmlu-^l. 

Matt>i»v. Wiilsfr, Mmilim SViJlttr, .Ir., hikI IX S. WslVcr, of PhUtdeJ- 
pliiA, V,^., (<»» iinpntvi-iiM-rit iii Win: Keiicc-*. 

aaim^^Vi' c cUuw 'its i>rroii«in«ul uf ibc hooks wiUiili lira OMflSteaj^o 
tbM !)■« BMti «r lb 'rti«k ahaa I* MMtiawl aod kcptftvo ■v^toTj?'^* 
neniMiiadkiti* lapwtlMwirMtaad toslwdr1lwp«*t*,«*diMcrib«L 

BE-1S9UES. 

Adam ll«7» if fniaburir, P»., for iiriprovt-i>i«tit In Sjvlint* for FhMinn*. 

(.^aiiw.— I f jini thf fiiltibs " I- rt ' ii -i . npJint, to atri>rtl ati opfi-or- 
liuiil) for drcxning an ofitu ins . » ii. ivk . i L; nppi-T ami luwtr fioni"ii« 
ol'Uie«ulint beinu kept firmly iiniu- 1 Uv ir.wni* «f il"! i>ni«!,«> «», bj exten- 
MoBUia otKintpr-cxtoniyon, to krpji tnrngghoiit the tr 
rdltSvt poftitinn of till: pisriA roncomcM), tltc slidf bvin^ 
llrvMimfft or mij «<bM' dttviot! Mi1ic«tatitial]v Ihv yomt^. 

Wuituu Uooit^ of Tianion, Mwk.. fur'impnirrcaiont is Mt-Ae6at( Mulcn 
for i>plutiinK. PMcnlad «ri){iii*llv Nov. S, lUi-i. 

CLiim. — [cUicn, ftr»», ijoverninj tli» r« vr-!>«inn of the npinJl^ in «iii<line 
ltt« f»m no tia e«ip, iil»o in backitur off Irrli ir ' ')« jinjjra-wvf ^lairoh of the 
boiliHngr. hv mnan« of a niun or anv ctpivalent (U-viLtj of irro)SuUr ibnu« cir* 
cninferenlially with thu Mitl irrctruLnrity, varyiiur fri>iii cii<.l to tba 
oaiD or eiiuivaleut beiiur cauneJ to op«ratc uiJuii the inwliaiu«m wlu^h «lliVM 
tli« apiadJen, Id anv wiiy that will prwloeo too nsJilJta act forth. 

&«coad, the ni«oli*ni>m for cauitme ttwHagarthimigli which lh« IrKfular 
•iirfiico or th« oato or it» <;niiival«nt acta upm lb* ni«eli«t]t»in whiih ilrivi* 
the npirKlIra, in backinn OQ and hiiUdijia Mi to tmMIM tlw laid Mm, aod to 
he kept rlflfc- to lla nurfa».', •.■onaintinK oflhe ttnWt, Sal, (Old lircMll,)*««r, 
and Kind, oiicmtin^ in r<otiiiiinatimi, a** aet Ibttll. 

Tlioinaa J. !>loiui, of New York. X. V., for iinprovcniciit in Sorvw Maiikn. 

Claim.— I cUhii tW lifters, which wlcct and lirt the hlank", from the 
bopp«*r. miWtantiaJly a* «p«^rifleii, in rornhin.itioit with wav:* •■r ei'tidiu-ror*, 
or the liqtiivaieiit thrrei>f, aa apccifltNl, into or on to w liicfi the bliiiiki}. ^c-, 
wr traiufriTcd. 

Al.-io, ffiviii^ to tliL' linvr:< or to tli« ineUued wa|i, or tiwir rrjnivalc-nt", a 
latrml luulioii, in miiibinatiuQ xllll ■ ftop «r 4MMlar,IW tlwciKi'd. for the 
p»rp(~« of arrerliiig the o|i«rjitiofl of tli« llftan anlil • (taltber ^u|<pl> is rc- 
tinlrvvj. 

Alao, tnr >i iliT,/ ^-,f rl| r. w;t!i ',tf* r. r.; * i, for reecivitnc and Uoldlnt' the 
acraar NuiikH, aa »|Mrcilled. in oi>ml-'ii^uimti with ihu a}>r3Uig"&ug^. for tjibiu^ 
Ifaa ttrtm bimie* (hNa tm carrier, and prmonrtm thim to tin jm m 



Is whtt ntpMtili tin iNtt cqNrimBtar MM-t •trfniRpb r In wfati^ 
■potto It h • fliOamt PiMoUy m Mp Iun Im*ii <»n«iiti««ad ta luodam 

tUrif* whieh ha** attraete«1 more allcntien, and fn>m the perfii'niianee of which 
more deciaive auU itniH^iuit rei^idta liarc bcoii «xj>4>i:ttd. than fVom tho ca- 
loric *hip Eiioamif). Thir .:^v].rnrr.rnt hit^ K rn a* yet, »triclly rtpeakintr, un- 
declaive, but w« cuii-jd r it riil-Uiiiiuvllv ii uH ir . The extraordiuary »n- 
tkifOtioiM of tbo maaa, and the hopea or tho fear* of the nieehaoiCi hara 

b«ia y*t Mwiil mi. Mmy w imttj mi foiiniilMily totumted la tho qo«o- 
Om flf Itt WHO*w or finlmw. thoomidt of n*a MO new IMng to tmj ood 
circum^iaiicea, aii|>piiflliif ft Ikmil)' la a (oteraUjr Uberal and ex- 
i«c ttyle, whoav whnit oaplMt ■ thorough and lonif «x|ierionoG in the 
roanufactarc and u»t u; -'.^am. Tbonxanda of otlierv are rflviiiij for wealth 
on Ibcir o*lahI»ah*Ml i-^*, .^nd their fM-'ililiea f>r the iiuniifuL-tiire of po- 
culiar al^Iai of vnipiien, Ijoilern, liiben. gtef*. valves. oock«, jfiilatom, fiOl- 
iBgp hydlvMota, aalinoineterM, onndenaera, refrijrerntori, and the variou:* et 
m hm afitnm-eivlnceriug. Utber more iinterpri»in(; in«u would bul any 
temlMlMt M ■ (od-«cnd; aiid Iho wbda votlJ m 4lneitj or lodiiadly 
tuMnoMd (d aaf dotioo wUeh ahali porftnn tbo work of tho ataam-oiiftln* 
better or eheupcr. The calorie nhip baa uuir Wvu aeveral uioulha in avrvicc ; 
— haa ita perfi>nnanee c^tahllahtHl any fnct^ f 

In the abaeiKC of favoralile opiMrtunitlea for Information, we niust oootiiiue, 
aa heretofore, to approximate aa near aa may iie to the actual condition and 
{ttaaita of the exporiiDMit. The altiii la iww lying iiuietly at Iter dock In 
WOliNwbtiiV. Hm tomfkim tm vhiiMd ftr tbo aom bntgn, «r bomiim 
of the ^ylladcn, and tbotroouotnieliait I* t«*dy lo b« oominoMcd on, aboold 
thfl pro]>rittor» of the ahip deem it expedient to eoiitiniio Ui« oxperinicnt 
loii^^r. ^"iekle |>iiblio opinion aeema aomcwluit wavennit with reipard to 
lU morita, A few d ji'i : (•» Uly paper" Snif rahin itflfs ,-if the pfnem! 
•entimrnt of 'l:u L-omiriunit} h;i'.p n jiir- ; '!:[■ Ivtl.T 'ir^ iiit. Mr' r-:- n , in 
our Uat Dumbor witiioul cuuiment, but tbe ^reat mi^rily tuaaniaiu a |>ro- 
fbund and otninoua ailenc*. The atalionary onfilW for the KveninK I'ott 
««ubli«hnient i« nearly voinplcted, having boon aiiudy la opcnIi&A, ex- 
poiimcnlally, in iliv alkop. Tltio anfimi '» eoin|iOMd «f tw» f^mibf-int- 
in( euyinua, euwntaany aimilitr In |»ini>{pt« and torn lolbwa oflhoobl^ 
Tbo reacrvoir, however, enctrclea the fumooo in aneh a manner aa lo ceono- 
uiiie tlie radiant heat which would otherwUo oacape. Uf tlie prviirrem of 
the vnriona caloric BaviKution oompouiM wbicb won, • fit* mootba nimm, 
n|iorted aa aoiiciliuir tJie hl^alunHOf OWml BUM to MM Uf lilllDHWIIi 
tiou, wo know nothing. 

Tha above la piohobty oomct, so fbr ao It fOM. On tiMiy with Mfwd 
to tbe Mowicf fmrngei beiof opao or «IOMd on lbs bill tiipa Itu baan tn- 
waMdaiMooartHliMiMb IHto f iii H tiWin JomA. 



Um BiiMaou b V boon two lri|w down tho imthw md eno to WaaMii^lQar 

or vSdnlljr. Tbo Sliced dnagbt »■» act luiid on ih«M ti1|ia. " Uoro tbaa 

aeven iiiilnt jht hour" hm bei n oblldnodl tgr 0 Conanrniplion of four ttui a half 
tona of l'uhI |>er twenty-four lioiira ; tbO a wt ag o >pefd on the aea voMisea. b-. - 
Iween New York and the r ,n:?ic. ana. we think, fmm fV.P: i- ! • five, mile* 
per hour. On leaviiiK AleA.i.i '.-i^ i ii 'he Cth of M»|. I . lii u ii .1 I 'ui, tho 
cneine* of the caloric ahip maxic a» miioh a» nine tiirna a niimite, Acqnia 
Cre«k, ou the I'oioinuc, U-ii^r reached in four and a half hount, tlie forced- 
draof bt ]i«M*ei» having b««D previoualy doMd witl) brkk-work. Tbe «o- 
jfinai boTopwtoiBod M|gnlv^*nd'Ao<>th|r bi s kmtj aaa, HidbM«alM«n 
tliaiBMl*aa to him boon anfBelantllr biiteed In tfca ahip. 

All titia la ciaimcd, and probably with juatice. aa aniousr the reanlta of tho 
OipttllDeul, }ct, aaidc froui llio practical ditHcultita In the delaila. which 
may, pcrhapa, yet be remove>l, the main ohjcct of tb« experiroent rcniaiiM 
unacconiplialicd. That object ia to au]-ply the phuv of the i*teaiu-L'iii,'iike iu 
navi|{ation. Thun far it hna provo'l it*clf open to ita chief objection*, with- 
out ita advaiito^-*. The alcuiii ap|»arat(ia ia ei.wly, heavy. otimlxTMime to 
maDage and keep to repuir, it occiipitn a lanre ponion of valuable nimcc in a 
vaaaal, and involtiaa • gtaat oapaiue in canan»i|itioa of fuel, ice. Tha oalntie 
•ii8iBol»0|HOtoandiMOol|Mti(>'>''^*lt'^«'''>'l***^ff'*<- Itatntoattf 
or rejjatra, cunuot yet be aatUfactorily «lelennincd, thia beinjc the firat, an<l a 
Ar«t machine of any kind alwa)^ co(<tit]){ tnorvi than Huoceediuir ouoa. Itj* 
weijfht ha.1 not been piilfli.'*i:i' !, ht^ , without doubt, i^ f<-.fi:iM'?nihly mr'Pe 
than that of the stcuiii-eiij,'i!.<. . boiler*, water, <^i- -. ..til tin- r-. dct- [ ■...13- 
pied in tbe ahip may be ainiiiarly ealiinated. Tbe »{taee and weight w« aup- 

fK»« to be Moonl handiid par aant. inatir than tbo mail BMtea Mmm- 
api<ariuM of (be ionio powor. In Ibd thiro b oipniaaood an oeoBomj, Um 

gTyal depenJa on how iiiiicIl otKil ia burned uud how much power ifeueruled 
under all the uaiial varj ini? circoiuatancva. t'apt, K. ohjecta to our pMportd 
an-u'er to lila .[uealiou on eoul luid .tpeed. by elaborate cidcululiooa, and in' 
aieta on a direct anawcr to the following «|Ueaiioii : — U there a ^TeuIn^hip in 
exi»teitce, of 40 fc<'l Wsm and IS feet draught of water, capable of running 
nt a nvtn of T niilo* |>cr hour on U tons of coul per day I Wc prciume ihe/o 
Uuoli imr Is there a dipjx-r i^hlp which cult beworbad ecuuumically by a 
litigia aailor. The fnel mu>t be pni|«rtfc«ned, la aaiBodtgiM to tboonpMi. 
Pwlimii iht nearal approadi to the dinteiwloB* of tb» I ft r l wat w la the wm 
' John L- 8tt*(lll, which ia reported aa now ateamlcg 10 tultaa pai 
ran It tuna par di|f. 

htfxU oa ileck. Bnadik af haaai. Dtp<li of koU, 

tjiciaou, 'iM 4<l ST 

J. L. Stevetui, SKl' i 40 27 

Tlie average draught of the Stevens when loaded, we have not at band, 
but any extraortlinary excr» iu tbe i>3caaon ar^iiea jrt^jit weight in bar ma- 
ch iner}'. Aaaumin^, according lo tb* noMl uoda of oonpaiatian, that tho 
powtr required to propel o wm l ii aanM»hat ynporllonal ta tlw «B«ii- 
aasthn, acghe of entnueo and otaanuioe. and cubea of tha wImWm, tbo 
f«<Nr««i|n^«dtOpt«p«i tfaotwoobsaid be~ 

Erlcsaon, "'•-^4?, 
J. L. S.. Ki" = lii-i, 

indicating that !> tooa on the Jatlor wmM givo a grtotar ipeed than that 
cUiiiied for the Kriaio«i^-4adiaabiactbonlriltfa«enomgr*(th(ir«nglBM 

compare aa followa: 

MdnoB, AMt VA, aaribiMBfla 

J.Ia8., » H, " 10«. 

But (naliBf a OHMUnablc eeononiy of fuel, wbleli than b««flididxa Air 
pmapeet Of oVunDtDf In tbia enj^inr, l>oth tho aleani and Calorie voomI mnit, 
Iu order to compete suceeae fully with miiUu^J-veaaela, be awift and aure. 
Their "harp IiuUr, if ri^i;e<l with aiiilable ftpara and aailn, would make goi)*i 
paaaaM(Ca, the expensive mechaulaw is added lo make theui Ktill fleeter. Hua 
thia aingle object b«?en aceompliahed in tbe eaae of the ahip in qucatioii ? 
The loaiu ol^e«tf tlie trAo/e ol^jvct for wbicb U^e marine euhrini' i* eiiiptoved, 
ia— ebalt «• Mga— dalMod. Al tba nta llitll wideh the bricxeon nwle the 
Iiaoaauea ftom Now T01I1 to AlUUHldlh aad rohiro, the paaaune to Liver^'^l 
wooM be perlVnnod in f^oin Sft to Mi da) a ; at Iho rote of T mile* p*r hour, 
attoiiied in ainouth water under favorable eireuinatajicea, the )«nfiaire lui^hl 
K niudi- ;ii !? 1 r H ilii>v li tsavin^r been proved imprndicaMe to cmfjoy 
MuiL- u: Auy L-. u-:.l. nil/I- r v'.'l.t la the preacuoe of paddle-wheel-"*, tbe c^orio 
■hip aaatiiuea an intcrmeiiuite fKieilioD, poaacaaintr the inconvenience of ateaia 
and the alowneaa of the clipper, bailinir-paeketa have re]*eatedfy made the 
ftmmgt between Anerican porta and Liverpool in H daya, and the solitary 
tat thai tba Dav power miul compota with ealBne nther tbin Maamlui! vea- 
Mb, la aafleient, tiolil oomo naw Ibola aiw developed, to estoMish Ibe delib- 
erate opinion that tbe cxperimcut ia, mi far, n lailure. The arfrutjieiit that if 
these eikjrinea can move tho vevaeJ at nil, (•till lar;^r onca can propel her with 
any velocity required, amaeka too atroiic'y "f Mtc sehool-boy to rvqiilie at- 
teutlou. 

Of the auoocaaof tbe aix-e^piui fur atationary pur]>uae^4 Lliere U Uioie r^om 

takopo. Aay daalwMo might and apato m*f bo ollowad (or nmnj pw r pga a a 
antba Mttd. tbi» loct bai boon oitdo •vaUaUa in tlie daalgnt oraanio 
to aneh p ai pe w n. The pnavliw-^iwi""* "i tNwniah 
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nlam fat EiiifbiMi «d«fani«il OtMvkaM tiN wurid flnr tlidr Miwriar 
(Ks.iiniiiy of (wU iJtiKjngrh tli« KiHVNMM eftiw angina* lod boUvra and 
|ir<>p<trt ion u( pon t r it> i'h«r w(j)|M«iii afiMa wonld jnm a iDWt mimmbto 

tiiluiv if nuplieJ tn niariixi imrpowa. It cannot be loo oftpn rrpcatctl that 
whj!** il in llii->un!li<-'ullv po- iM., I v Uio ■lMm-<T^in€. to obtain niaijv Mil 
iiirtre p4>w«r fro*n ci;>nJ cliHik ut pr^.^euL. il is ntiU morcr m>, cvrn to nn inrtnit« 
»lL'jin-<-, by the wlorit? pnjE'nn- Tlic*r*r is n fiin<lii|]i<<ntjkt priiji*ipt<! itivolvt-il 
in the •• rrgonfrntor" ot' Eri<»*on, SiirlinK, auJ olttcn, whiph, muM i; be 
•mpUiyefl wittioai drawbadui or Ioim*, wovU allmr Mia ouwe of eoal ]MT 
(by pamp «mt th« Nln^ra rif«r, and knap It Jbtf. That prinnpla fai tba 
tnuwfer cf Ijtot frum the onleriing to th« inooininir nie<iluin ; vr, to cetKnlifii 
Iht; 6xpr«6^Iou Atilt fiinh«r. it in t)i« ituecvuive tniniif<-r» of Iieni fm;n a hi|fh' 
ly <^ipaji»ivt medium to one which i« Io»« «>. nml btM)k u^uin. Sttitiy yriuy 
tiL'hl men opjHWO Ihis '.I'x^riue, and core. n l 'i-n* t -i'.' hy olM('nK:liii(( 

tba poaiiagaa, &e., ara aI»a}H neeaaaarily t^^ntll (o the guiu. Tlilt i* a tai»- 
lakiw Thm fa aa liad Mlatlaa katwiaa tbcuc <)uincitir« nt all ; tba l«a« 
may, bjrtad waffciiinnMpnidladaoolrfwceK, bo ^rt^irrthm the ea1ii,«r 
it nijky bu le.-«, iu a pivj>ortii>u nbSoh il is tfau ohj«N't of tliu caloric ex^M't]* 
uitntiT* to dotcnnin*. Tho piiih;cet h«n b<H)n coiioiJcred at a nicMlni; of tha 
InKtilutinn of (!ivil Kti|tiQi>en (Britinb), tbe (^ciicral imprwion, aa we tether 
froin tl»« rfport. b<tine n^in»t Iho poa^ibility of thus iitcraaaiti^ jwucr. Now 
ir« wub to tiiipgc*t » tlii^orcticnl cn^, a*" fiH^^vs • flupp^Y-p « ^i-^tnln quan- 
tity of air, of iron, and of heat, lu ba ils' l 1 ' i^'t 'Iht in „ \ n-r.i i rV :i i wl^u-b 
paitluir cuuUi ea«a|ic. }iow if the qniuiluni ot neat cotUd be Utvl eutlueu- 

tMtMliiitltaiBalal.tliandliAMdtntk»air, than «|iin in tba omMI, and aa 
MHliBmUy ahaofiid, wonld nat tha praaion on tlia Inilda ot iha vena) 

chaoft vith each iruiwfer of but ; and wonld not a pintoD, fitting properly 
In aa open eud and prvjj-erly balanced, b« alternately driren oat and in with 
a certain .l."_'r.Ni - f forvje, and that withant any ewape of heiit 1 Tbl« ques- 
tion can lif ^n4w«red In tlio afflrinatlve. nie l.i u- wl.i i in the »ni*U 
volume of nx-tai wouhi expand it bnt a trifle; trari-!' r.-> .i to the larger vol- 
ume of ai^ il would develop a power proport; rm' 1 t}i« difTcrvnco in ex- 
paoiuu b«t»eea Iba malal aod tho gas with ei^ual Incretnouta of lie&l. 
TMi to Mi» a i oip liaa t a aaa rtu twaw to oa lirjr arUab ta UttutnOa Um Ainda- 
I p«toal|i1« oftlia TtgmmatDf eiigiiiea. Tba iMftimlar amoieaineotB, 
: Ibc p»UM or (lifTcreut a3r, the wiroa, tubes, mul oOmr .letaiU, ore all 
rnuxlea ufapjillratioD. Thens i" the princl[>le, one tiliic-h has yet lo 
be provcl to be of any considerable vuiuc, beit wjiic! t'ln r. 'Ir^Ily u aV'lij to 
nultiply ihe pienciit effcit of heat to an indcHnlte cv -u'.. 

The W'"r«l(* "any conftidermble viUue'^ arc ancil in tiii^ <s*iUifdton, b»;-cnu-e 
tlie principle of tTiiu!^fefffing beat fram Cha oat^'oiD^ to the iucoiiiiii^tncdiiMn 
ia actually etuplo; cd in tba ataain-engjaa no} day and in >;vci7 dlrc<.'imi, 
XMb anit ot baai tiiai b tnoaamd tkm lb* aibaoat aiaam ta tb« IM w«- 
lar 1« a» ftr • atap in tba djiactian wMcfa Kricaaoa and otban an new dtll' 
fenily exploriuir. Air or other gaM* are used only becauac they aro sup- 
peeeni to offer bfttiT fnciliti<!» for extendine thi» principle. 

The <\ne9«tion with which we cwniucuced this artleto cannot bo answered 
property without a knowledue of all the reaulta of the exporimeni. The^o 
have ni>t been ]>ublv»ked, and tba ialai:Uti«e with wbiclt tJw beta an dukid 
out ii> ixobapa OM «f tht moatiwiri M bl* Jkatinw artbawbolaadkir. Tha 
[«u('ity of tMla witb Nfud ta Iba trip ta Waabhigtan h notoriooi. The 
cpfUar trill trlj* in the harbor, ao far from bring careful »cieuiillc ev]Hiri- 
nailla vortby of llie importance of the nubjei-t, have ajjpcared like child'a 
play,— a iiort of " wU" played off on the rop<irten«,— an effort to inanufaetiire 
piiblic opinion by wiiLc and ino«lel» in the cabin, or allowing ^DtJeinen !<» 
amuae tiicnL'chc-* by ridin? uj> and dowu on the |4»>tons. It i> believed 
Ihut none who, frtitn their poNttion or profcaaion, were anppr«ed to U; in 
any dc^-rue (autibai BitJi luctjUimkai euginecriug, aero iiiviinl to the triad 
Blpii, tVa IM poaUiva that na nanaa a( tbaaa anptajrad an tba .w ve nty or 
mghtf •IcanuMfa, ar on Iba tiriea tbat BirailMr af ataaatbaala ranninig from 
thU city, or in or about ibe several larjre and «m»11 tnnehina ahopa, were ap- 
panrled to the <locu»ieut albrtaindf ita complete MiucrtM, a» pnbtiahad in (he 
papers of January ISlh ; anil it i» •■o'wDv trim tliiit jio editor or reporter wn» 
inviteil to either tnol trip froni thi' i hri i pr in n-ir ti;r.J;;,,iii_,d journal!* of 
tliia dijr, altboagh Uia aaoMid uiaJ trl|> waa fur the especial benefit uf the 
MUMi S<Mb«pali«|]rtoptrfcol^pMpar]atbaaari}'atag«a«f anbnvBiian, 
W i* Mt tba way lacQkvivc* tlw world af tt» cMnpleta anecaw whan It to 
Soally and fair); brou|lit aufc 

In conelui'iuii, lei W •(till briefly define our ponilion. Vi ruof n l m It* 
fnttiMftf Kj' Il yrial ftftnnmij fittr Uml r/ tit tttiiM-rngmt, hvt Jtny Hal lU 
pr\icti<Mbilit^ hai ffrf rtentofttirtiUU, We look with oon*iderable iutcrext to 
the pcrfmnanec of tlie variou" air-eiiKine> now iu eou«lrut'tiou, amoiix wliii li 
lho!»e of [tie Kveniiiif l\«sl, nientionr-d above., aro considered quite promir*- 
iui^, uaid will keep iho-e nito cliu<<«e lo txxi, pualed upon the aabject, U> 
tba baat of aur abllii)'. WbUa andaanring la da jaatiaa ta tba ai^ltM^ 
w« pralb aa ta bald no pt»}udle« with ncaKi la ibe daiuu of IndlTld- 
oab, and hereby airree to nive full credit to the flr«t prc-of of ^up-TiT 
ccoBoaiy which shall be prenoiitcd by the worWiUi' of ajiy air or olSicr en- 
l^liM, tacanirad ciibar by iba IKation-bnke «r \tg tba parfonuaoM of any 
liwaaiifabia wariir 



3pprtntitf8' Drpartmtnt. 



Afi*ic<rt j.'k/ Kr^iiiitttili'tHp iff tJufAtintu on piTyf !t* 

Hh. The nniiiht of water re'iaind to rompletcly fill the boiler isi l«,'j.iS'lM. 

The area oftlio circular end i f.iiind by IVjhk'tn .1i multiplied by ihi' Unu'th 
irivo the whole contents of lUe oylinJer; the dinieti»;oii(. beinif all taken in 
fool llie cimteuta »iil 1« cubii- fctt. The coniftiia of ibc fliie« iini»l liim ho 
laawl in tba aaaia maBoar, and .•ubinveie.l frotn t)io f Tiiier. Ilatinir ihiia 
obtainad Ibo traiima of water ia tuUo foei, xuulUply by W4 or fti -s aud tba 
weiirlit iaafalaiudiBavairdapaialbi. 

iMh. Tbawa|gbt«ribawbaIacMttiwiaKi,tii9lIfaa. 

The ..olid cc>n(eiil« of lb» ca»tinc tukliit' the dinien:.ion6 In Ibat, am 
2s X X 43 aobd feet. The weight of tl.i* ninnx is to tba walgbt af 
waiar a» titur apaetta||f>vilica; lliaialbra br abnpia prsportiga, 

4W44lba.« then b tha w«|sbt afaHt-iHia par cuUa fMt, and dtxdW^ » 
im8-4 Xb». = Iba wclfbt aftha what* ataOng; 

Uth. Xo unxwen havinc bou ragaifad ta <}aMti«n llth, wa ara indiMad 
to repeat ■• -■- f ij n| iniiiMiir tlint una nlnmanl af iiniiiipoitiniiaii|iiiiyaai(y 
lumduaad to eoafliaa tba aiuieui. 

QueKiion II.— A ecrMin bow li«»f alley u. fonr ibat wMa, and the tarbem, 
thoujfh pcrfcv-ily plane, i» inclined 'rai • ■ t r-i ly to itn lenvth to the ctleiU of 
' 1 Inch to ibe fi>ol ; in oth^r word-, i In mrJii - ;, li lucU lower on one 
aide than OQlbcMber. Now, if a hall weighinir 10 Iba,, and of a diatooter 
equal 8 inabai^ Il lallad wiili a velocity of ao feet per acpiiid. and aiinc^l di- 
rectly at tbc eaMw af a pin « isvbaa ia diametar, will 11 bit U>e j^u, and if 
nut, by hawmaay laohaa«illtld«arlt,aap|paani|ttbadiManea(abaMfaatl 

Que.<.tioD ts- What to the aanlaM af a aHak af tfanbar « Ibat iquare at 
one end, und U|ierin^ re^«I.»rly to a (ioJut at the ullitr on J, the Iciiffih t.,{ the 
atiek hciiijr loo it^.! J 

Ijueition la.— .\iu>nminz the weigbt of a cubic foot of ^-ea-waterlo be •^"•iH 
avoIriiup"irtOTincei», lUtd anaumiui( the »ejvlobc of e.-|U(ii iletKtity at all JcjhIdi, 
wlud in the prcMturo p«r aquara inch on the bolUHu at iImi de(>lb of Hi luika 
(wblcbwaiatbaiaiiiMlfaagaabtaiaadb]rGhpt.I>anbaia,aa dalailid en 
ST) I 

VtncatloH 14.— A Iwam, tha watybt of which ia \-i Iba., mid iia It ntrtb IS 
feot, 1.1 supported Ml Iwthanda; a weight of M lb«. is »u»pendcil at * ftat 
from otic end, and a weifsht of £1 lbs. at S fcel fpini the oihcr eud. Ee 
quired the jm-s.-^urc or *uu-li »npport. 

tiu*-«lion ir». — A l^lCH-'k of nXKjd, KuppoMtd lo be pcrfcctl.v iu>ik-elaetic. aJid 
weHitblay 190 H«., i» r»:«t;iijf oti ice, »iipfKWod to be )i»rfectly frictior.l.>*. 
TUaUadtla atruck fair bv a cuniion-buJl, wei^biu^ lu Ibr., noa-«bu>lic, aud 
narbis at a valottity of ICn» feet ixrr Bceond, i4m adbat will avidaqlly ba tliak 
tba ball wDI drive the hkxrk alone nn the snr&aa af tba ha; bnt if a noo- 
olaetic fender is atta«b>sl lo the block in aucli a inauiier ibat the ball will 
break, apiit, or cruah it bt'fore reacUitij the aolid block, will ttie tuaf'S t>« 
diivan aloof aritb tht mhim veloaitjr aa bafoia, auppoaiog Ibe wainbi «f liia 
' ta ba af na iogioiliaaa f 



<l«mfl]ionilauc 



|K„r M'-I.l 

Tba Riile aud PiMj«cUl«M>. ^ 

To one tiot coieddennt' llie subject nltentively, il would M!em tliai tlin axi-i 
of rvvolotion of a bo«ly y."-:]f<->.^:\ Onm a rifle inu^t poinctdc aitli llie Hue of 
flitrht ; thai such i* inn L!i<' > i > ■■vill ap|nsar I'roin the fact that a mi-vife .and 
LUia Ijct i* partkalaily iioticrahlc at bnu' ranjre' I Koea up, ioatead of down, 
in paaaiBf Onaa ^ tha ia iyit t that 1% the hole where tba ball aataia ia a aa iar 
tlMgNandtbaaliMaitdof dwlMlawhrrr itpaMeaantoTtbetaii^ Tha 
raaaSBattbil will be evident <>n insji^clinir Fit;. 8, which in int^tide) to r(p> 
Ntcnt Iba QVTVa <ioacni)C<l by the projivtile in pa.'>.->ii>v frum the irun to tha 
taiyot. AH reiinvcnlii the luin of the Kuti ; in Its ilr».t pwiiioti. at c. the axia 
of ihe i*lu)f will, or th*t$U, coincide witii it; in llie second position, the 
axt« of the slu(f diver.-ci con.«i<lerMbly (Vtvin the line of fliglii. but is still par- 
allel 10 the litic a a. At /;7 the divctvence is still iiior»: ap|>aren<. and a lien 
tlw piujectile rcitchc* the positiou n il will paan through Clie lart.'ct in Ihe 
diiadian af Ita axia af mvelatlan. 

Wbantbaaitoaf tbaalag daaa gal etiniida with iba aiii af MMHan (ba 

a1»a WaMfalnl fiwndir AMdadaa af GUI fl|afa«; a.T, iMMatoli Iba wa^bt 
aTaaHHnaWb* IWlbfcfataaUa hat. Oihar iifiil M ian baaa lilaaa a awH^ht af 
llB..ai4{ina h a aila la ■■adlliTailnl laib 
tCaadaaedHaaifataM. 
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pn>j«c(U« U Id a poalUoD of niutable •qoiUbrian, and will not, Id all proba- 
bOlty, Mrika with iu point forward, bnt with ita wdc or iu btant and ; Ihia ia 
the aonra of t)i< aril prodoocd by " atarting*' tba aluga with tha point on 
one aida of the moU* of iJm bore. 

Onat aotliiMUun ha* baan (M^'y 'Xrilad bj tba acooooln which have 
paeltad na of tha "tarrfbia affccU" or the new Pruaalan brewb-lowllng rifin, 
and nany iorantiona hare baan patantad. In thb country, within llie lait two 
or thrta yaara for tlia pnrpoaa of peribrminf with gniater cua and cer- 
tainty what It ia Mid tha* wUI do. It la reported tlial this rilla will, at two 
hnnrlrol roda, hit a target tlx ftat high by twanty-two inchaa wide, three 
timaa in fire ahota. I mnat eonflMa I am rathar inrredoloiit about it* hittinir 
a laiC«t twenty-two Inchea wide ao often, bat if It U true 1 have no doubt 
that tbara an niarluinen In America who OID do oa wall. If there ia any 
nao who oan do thia I hope ba wiU apeak— leeoUaet it la iw< to be done with 
lalnonpic fiirhta. 

Jemiiiiipi" hraai'h-lnading rifle, whieh naea a ■lug, elongated behind into 
a hollow ryliikdrr, which conlaina the charge of powder, i« an atlciapl to ob- 
tain Kreatar celerity in loading. Tbeae gaiw were at Ar«t rifled with the 
plain twiat, and performed bat poorly ; bitterly, however, Ihey have been 
riileil with tha gaining twiat, and aboot very Aiiriy. 

Of Porter'* rifle I have aeen but alight accounts. It appeal* to be an Im- 
tvovamaot on the foragoing. 

Tha laat Improvtmant in thia waapoa ia tba rifle patantad by IlaiMoa. 
On* of tha pacaikaritiea of thia gun ia, that it oaea eomntoa cap*, and ao doca 
not aompel Ita poaaaaaor to aand a bondred or two niUoa to prorara oapa at 
piiming of any aort. 



r<a< 





A word Id conduRion, on tha nnhject uf rifling. Tliere are four or Sve dif- 
ftrent niet]»>ds of rifling now more or leu in vogae. In thia country, thsaa 
ahown in Fi|P«. J^, 6, T are entirely nwd. 

The form »buwn in fig. 7 ia ohjectiuiiable, becaoae the abarpened edge of 
the land io apt to cut the patch, and lliia tendancy IncrvaneH a^ the landa are 
niude more duvelailiug. 

Kig. 4 M inteuded to illastnto a new mole of rifling intrwluced In Kng- 
land. The barrel i* bored aa usual, and then worked with a cutter to an 
elliptical form (lwi«l*<l, of oouree). Of this form It nuv lutrely be uid, llut 
it hae all the diMwU-antagva of the belted ball, an*! that it renders tlie gun 
totally unlit for ahooting where the nlijcct la to lilt the tiiark. 

Chapman i>a\>, in the work I have before referred to, that "the gaining 
twl»t i« not a alraiglit liue, hut an arc of a circle.** WiU not «ome enterpria- 
ing gunnmith try a portion of a parabola for the aaine purpoae I 

/ A. O. R 



[Fee Aif^WtoM* Mecha 

The Rifle Ball 



Miguiac] 



On pa^ M, undiT the head of " The Rifle and it> Pttijeirlilo," it ia atated 
that llie vacuum funnwl by a flat i>lug mii«l lie enual Io the rr»i*t«nce of one 
pmind "holding the idttg back," <luriiig it« flight. Now if this Im true (and 
it appears rcaxmahle, if the cnlcidations on velodty be correct '<, why not make 
tl>e slug of the form represented by the dotted line, or All the vacuum with 
lead, and gain the additional weight of ntetal witli the sankp resi»ting surftce, 
aa we have now two means of steadying the ball, uni', its centHKigal force, 
the other, tlie jfroove lately introduced f 

We have ulim,vs dctiied the [Hjeiljun that a tnorv direct force is applied to 
the flat en<lcd slug thaA to the rxmnd or long one, as tlM^ pressure exercised 
on the aidea of the tiall projecting Into tlie powder must be equal, and tha 
hall must in any ease receive the full force of the powder. 

Wa have also always believed that the true eiiajie of slug for the im- 
proved rifle is tliat of a steamboat, if wo rould but find means to steady il, 
aa llie same principles of resistance govern both. 

B. G. U. 

Will A. O. B. favor ua with hia opiniou of the telescopic sight, aa we are 
about to have one I 
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" Tni Complete Praertical Dlitillar, indudlnf aB the moat r««nt Improve- 
mats, Ac." Hy M. U Fayalta Byma, W. O. II. C. iUrd, PhiUdalphia. 

Thia la another of the extenalve seriaa of practical booka now being laauevl 
bj thia •nterprisiiig publisher, an<l porporta to ba an enet tbooretieal and 
praedeai daacription of tlie art of distillation and raetifleation, simpliSed and 
adapted to tha uaa of flkrman and otiwra aa wall aa axtaoaiva diatUlara. It 
la Ulastntad by nnmarosa enta. 

" Tba BOaaiaalppI and Ohio Rivera." By Charlea Blat, Jr., C. E. Lippln- 
cott, Orambo dk Co^ Philadelphia, l»SS. 

Mr. Hlet piaoaa befbro ua, In thia haudaomdy Dloatnled volume, tha reaulla 
of his invaatigalione and aarveya on thaaa riveia, ordered by a raeent act of 
Gongraaa. Tliay ware origioaUy embodied in a Rcpott to the War Depart- 
ment, and pnblialied fai the Decamcuta of the Seoala. Though aonawbat 
open to criticism on account of repetitions, its style ia in the big heat dsyrae 
clear and lutereating, and it will be found a moat im(>ortaiit practical Ucatiae 
OB the lawa and phenomena of great rivers generally. Taking ootliiog for 
granted with regard to the flow of rivers, or rather endeavoring to prove, by 
actual experiment, tha gaoerally racetved formulae, our auUtor baa ahown 
that the rcanlta obtaioed by tite KnrapeaD anthariti«a are not aualainad when 
applied to deep and rapid lirera. In aome raapeela hia rasnlta diflbr frxim 
all the popular theoriea. Ba flnda tba velocity i>f tba atraam dimlolabad not 
only at the sides and botlooi, but also si the lop! A float, to which a weight 
waa attached at the extremity of a line M ik«t long, might be lappoaed to 
dlif^ down tlx stream with a velocity Icaa than a fteo and Uldoadcd float, 
whieh latter wmUd partake only of the aurikoe velocity, yet, in Mr. Rlet'* 
aiparimaat. the loaded float moved the fiialaat, indicating an average velocity 
two per cent. less at the sarface tlian the mean velocity throughout tita whole 
aectlon of the river at any point. This diminution iaaacrihed to tlie frietkm 
of ibv air, and, allliongh somewhat siiuUler, the surface velocity is i 
thrtiugliout the vwlculatkUM as the mean veloeity of tba river. 



The <>i<rk conlaina a large amount of fiwta bearing on (he paat, preaent, 
a'ld I'Mliiiblo future coitdition of the Mississippi valley, and will he intei>>«ly 
inten'stitig to the general reader in thst er\'at anil growlnir section of our 
MiQUlry, It iuvcstigates the causes of the frcffhets, the nessons f,ir their 
gnvdual and certain increaae in hi-iirht as the country lieeomcs settled and 
drained, and (lointa out what is, in his o|HUiou, the best snd only method of 
effectUiiUy (irulectlng the valuable lands on the lower Mississippi ttvia threat- 
ened destruction, simI of maintaining, to some extent, an ei^ual flow of wutcr 
In the channels uf great river* throughout the year. Eugiueers may dilTrr 
vrlth regard to the expediency of ado]>liiig his snggeitions, tHit it is believed 
that they have geucrally accedeil, in a gn'Ot iiieasurv, to their aounditesa. 
We intend, in a future number, to notice this subject more at leogtb. 

" Tlio Practical nrass and Iron Founder's (luide, a concise Tkaalise on the 
Art of Itniss Founding, Moulding, Ac, by ilamea LariUn," A. Ilart, late 
Carey A Hart, Philadelphia. 

or this ISmo. volume, of about 200 page*, we caitDot well speak too liinhly. 
Tlie author remarks, in his preface, that he hM be«n practicslly employed 
in the business for thirty-four years, having eoiidiirted all it« branches in 
one of the lanrest at*ti*rt in Paris, in the Ilrilish gnvcrnmcul works, Won|. 
wirli, ami in llie Penn Workn, I'hilailclphia. A large profatrtinu of the 
work is made up from pa]«rso(mlributed by the author to diflVrcnt mecUatt- 
Wal and scicntiflc publications, which have be^n revised for the purpose ; 
IkiI though, to a great extent, the production of a single mind, there ai>|>rsra 
no etfort throughout the body of the work to claim originality for the various 
receipts ojid valuable ihfonuatlon furnished. Un the conimry, this little 
volume [Hj>M«*ses in a high degree a merit quite rare nniong Inte mechanical 
book", tliat of distinctly staling it* authority in each instance. 

The fiJIowing cofnprehcnsive tsMe, which we d'> not revoltecl to have seen 
in any previous work of the ktod, iucludea a larga numbar of the principal 
tMrasKTs and bronaet.. 
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OwnctiriMIc Pratmii 



UVll Ltii.o'Ii. 
I>un Miful. A;e. 
Gun M»(ji]. Jec. 
lion M^tftl alvl Rrx^nrA 
lUnt Mkll Urttm.^ Ac. 
Hrlnl^ I All ll.nt' •Ili>r- 
BrItiK ' ItMirsti .<T.iok>ii- 
I'rimiM.'", ' nl v In 1..--IK 
I riLiiM, ., iiuxi in- III 

Ur|-'l<. ' Zllic and LamL 
Sum ttr.lt. BfiM& 
BrlUlk 
(iiccnliiiii Mcal4irialk«A 
- FtiMTnah. 

w«nfeM«ik 



T ? ? 5 * 

III 



Tbft nulm of 4»e|{IHy. tMllcAMIItr. hard imm, miI ftvilMnty. iir* s 1. 
Th* BiuntMr* in ealamn OUi d«no«a mtMulty of nhai* uf Iba aun* oolnr. 
Tbe BUmilc wvlfffiu ktb Uioee uf tlw hrdruf 



T1m> M•^r4ll« fnivttlM ««f* ili4#nalft 

Th* altliikue <»he*loii wm detcniiliiatl oa prlmiw of c-f on Inch iH)<ikrc. wtttiont hivtnii; b^cD liBOiniered o>in|>rv<<' 



f Uw »«IImn1 lfi(Hr*u»J In report "On Ariron of Air irnl tt'«top on Irom." Tnui*. Bnt A^i tuL » II 

fflvrn arv 11mm» vhMi ctK>h prlmi junt (tiifltafhc*! flir ■ few Mwxiti'l* Wft^ <ltMni|>(Uin. 

TUi* i-tifiifAr nMtl In 1iiu«« alUffk vm ^rannUtvi »st»l tho fin<-»t " Uiu^Ii {ihi'Ii ttit> nn-? wa.« M i^^Ifniss'^, ft^'m IWIiflani; m 

firoru rtirrtfl I'.l. T-h-v wrrv ftllojrcti In n ii. i'ii:i«r apjifcrituv ti) ivm I Iih^ \<y o^tiliiH.r. ni-. I t'n- r'-^nlllni' ^!:.■v »*ri 'i' I !•> iinamifc 

X" »mirilf liiti.irv pil!..v iirc<n|»fM!T Mil Ji^- r. iff '--r '•'»j't"f-T Hml rill, work* »* iil.'-i-Ati':-, ■ ri ti^ri i i:. Ii'^i' '"itf. nim/, if tiimfilBMl 



ft ass. 

T>.r orlirtit* 
Dd tlw Ua "(rala Ua," 
wWi a V4IJP ffMtll pia* 



"Tlii> IVmt'i lu.trui't.ir. <vMii|.ni-iiik' rmiiul luttmellona in Iba Aft of 
D>elnj( Siik, I'nttnn, Wm.l, and Wnntnl an-l Wool|«D Sotdg," OMid 
Sinitd, I'aueri) I>j«r. U. C. Balnl, PhilaJelpbia. 

TlMiMwIiplw** bam ivAitaMM «• to hm hi a aapy rf tli« "Py>rt 
Ooida, widi Faium," anaaflUtMlfaMa to apiiwiililii iha UfUljr pnoli- 
eal aiHl mliablc rhanwitiir «f thin work, which Is hj tin Mune aadior, and 
ioduddi • I'lir wider nui^ro ufsiibji-ci^u Tbc work before lu canUicu niearly 
ft M> mx'i|ili«. !o./i'!liiT with 0 tirirf tri-ali^c <.iii thi «rt nf [i».liling, inktractioni* 

1'jf [iriir.lli^' oiiJnn*. ■Jt«-(-Tipli .l;.!: •.^J.^tl^. u:i.il it .n^ .jI t> rilin, At. 

Till' fi'liuvtiuii oiiiki iiictit l Mi:i|il.^ ti-'.- I'.ir tli« exaimiuiiuii i>l°w«teriauy 
ba found ul'ncrvitv to iiiiuiy nt* >nir ti -l^ a r> In QlhnpbnBBkM of bflillMHI — 

n»aa«r«aia if H'odr //tfnf "<■ ■''■fi.—Vrfiran • goull qamtily of laap 
dlwd v aa la awihol, aad kt atV » .lrt|.<ofii fail into a liaM oftha vatar to 
aanM. If dtawaMr Ueoma* milk/, it i« hiird; Hat VHUl 
otM lakta placa. the waMrmagr ba laid to b* aoO. 

Ma iraM> 4aiiMi aa iMA-JIbka ayiata «f 



no iiii7.tnff, anil wliirii tin,* bi-cn prTviiiWiily ^liiine^l n-iOi Iiniiii<. pympof vio- 
Ictfi, (ir M^nip^hKM 111' milubcA, and imnic'mc it in tb« iraiiir tu btj examined: 
if the fia|t«r bifL^uimiii red, it oiHilain* an avid. If a JiuJe liu*i*-«)Mt4.-r U: tuldoq 
t0tbaaaMWBl«r,aadaBnd|ailalalak(a|ilaN.UiaearbooUiacid. If dark 
blaaiMMMMii aa Uwnii^fM ■aBadba*9aar *- ' 



ipaw MMh aa lawAj^fta waduawaaraagar, iia aoavama ta iad| 

It eontalm a nilBanI add. 

7h OMvrUnn \f U'l/'-r fi^fttJn on AU'ali or an Kirtk.- Till;*' nplcoji of pnppr 
wlr.i'h I lu* I ll hntiiM-iI witlL iiii ii.fii'*ioM .if li^itni-, aii.i rt'-liltTu-ii liy vinei- 
(far, ai.il iiiiinrr-ii it jr. th-.* wAti-r; it' tlic Uue coior of Uiu ^|)«r bo rc^iorcd, 
i*. citluT i--i:ltii:ii> ii!i .\IliiUi I'r iiii fiirtli. 

ii'aiiii:!.' u( iIh.' Mfup 1^1' ui.ii'i^ III' ii.iik.i to tha watar wbtah aaatafaw an 

alkidi or nn eurtli, the watar will v n r L'^i '-n. 

n> aawrtofa jf Wtkr wa l a i a Z/' " Tak.- a jrlaM of water and addtoila 
Ibwdfiwaaf lhaintbitoa afmiaalli.. nr 5.ii<|« ndanatgraninlt,b)rBMaMor 
atbnad, IbrtwentT-four houn; ifirtui Ui pn-i-rut, the watar will b(«oow af 
a rfarii hrawn or Uurk t-ulur. 

PruaakM of polaali ia a still in»r« delicate t«t for dete«lln|r boa. If a 
ai^iadi ar a dies of It wbca diMidvad, ba adilad 10 a fliaa of watv eoiitalB- 
lactaoa, H wM imaiadlatHy baaa w a «>ra Moa color. 
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HONTHLT N0TB8. 



P> aterrlainjf Waitr irmtnin anySlibtmMtomJiinni miS Murialic Adi.-- 
T»k« n «!«»• of w»t«r nrnl 1«I « ft w drop* of iritnii- nf »ilv<r fill inM il : if a 
iiiilkiO".-*** Jh.' pro-iuoisl. witirh Hi».a]t[ipftn* on llii: fc:ltljtion uf u IidJc li-iuU 
iiritiiwiiiA, it may i>o ronf-Iii.K'^i that womc »iill wilti inurmlk' ai-M in j^rtaoHt, 
MuTiAt^ of limp-, miiriiit^t of i»oiw \i*oininnti wdt ij tiiiirini« uf mu^'ii«rui 
*r*' lllv^ *»ll* lilMKl i;i'nt;nJlv to ^tc Itlet with ttl ••brili;.'-n(4ti'r. 

Ty ns>-^rt,tin tf HW#r t>'ttit4tin Jf't(ttt4nt. — TjiKt a tinnulUy of tlic wntrr, 
Mild buU down lo a tuciUioth piirt oV5t« ImjIV, thfiri flToji n ffw icminn of cat- 
bonaltt bf innlitKii'tu ijllo a ^inidl cf. - > ' ' !i- r, N :i m M>tf-»iji n ill y^t be 
pfMl|iltlll**l ; l^itt on oitiliti^ a •iiijiil '.,T.:i 1:1;) t [ -i I. .'c of if Buy 
IIMipniil hljrrmnti H frit' UMa uaukc iU ujiiwunuKt'. aii i fall to thu boC- 
ttm «r liM m«» MMnotfMk— In tbl»«BpuuueD(, it b ncwii «ry tlxt tlw 
«aflMinat« efMnntMil* Iw la * OMtrat aUt*. 

71, turefLtin {f Wat/r ^ni*l!u Pur^ Linv. — Tnto it ifluA of Ihfl wntrr 'imj^ 
II i ryi^iiJ or two of oxalic h*^\\ ; if a prrripitjito laki'ii |i[af^, auil ji mi tlj- r 
irl.iK^ of tljf *^n\f. vnliT btcoriiL* milky «p,n» bluwilt^r air fn>m tLu liin^* j:Uv 
it llirotjiih a iiuill, tbc prnwiK* of pupv liioi.', or burylvs, luay be iufvrrvd; 
b.it libp tL^ luu ti«<vi>r yut U.'eu fuaiitl pitrti in wat*.-r. 

tl'Otetrtain *f H'jf. r 0/^,4 1 t^ir^-"**/* ,(t*i</. — Tako a '.piflntity of tlio vatfT^ 
ami add to It au o jual quantity of |>'rii"1lv tmn^panMit llnu'watt-r. If rar- 
hoDio aold bo prf-wnt, iMtlior frro or coml>iii<!il, a j nv-ipitalr iinmciliat^Iy 
n)v['<cjirN, whith i>u udiliii/ a fow dropa of niiiriuiic acid will a«r«in be din- 

ft:i:VL*<l Witl. ftfi^rVL'^l^eliL'l!. 

Tit kitcTtiiif. i/ W'-iltr fwtl'iin any (\tmfjinafioti (if SiiU*k*jr.— V\ii a litll* 
qiliv'kr'ili t'T iuto a villi i.f i*:;l*>i, r .; and let it etauid for a few hon^^. If 
li'c Mirl'n.c of the niiio-k«i!v(r is ^ 1 .| ii.^l a IJiiek ;ii.|*iir»itpc, niid a Wmk- 
i.li pow.lrr Kparaton frwii it ofi »liulii(i|( tlw vial, tli« pros^uw of nulpln" 
uitiv Im iiifviTtttl. 

^> MHFfif lA ^ W'^Ur ntntilin A/aJ.^To a li^tl^^ of llir iriitcr in a gla»* fi l l 

IW •aiial nonioa of watar inpncBalnl wHh tBlpbanM**! ant. If Icibl be 
■tw&Vhwlll to taa«B ^tlM Mkr ^TftoMUr, «Udi«iB muom a 
dariclmnmarUKkWttliigai f)inr*ttla».—Xe»A mtj alio Jttetteil by 

ad<Uri|f a lilcli' uLilpluirct <if aiDtnoDia or potaxli. A euiiilar cfTvi^twiU take 
liloc*- an ill tint lti5i rxiKriin^nt, if Icotl ho piT9«nt. 

Tu (zti-*rl'tiit if W 'iUi- t\'ntttin /,>Yyvr. lninHTMt n p<iluhcd pUtc of iron in 
tliL* i^utLT to W v■xtlnl:rlt^^t^ ati'.l I^l il ritniniti in a U'V iiiiniitc*. If ropprr bn 
prvr-*. lit. tilt' pIiilL' of injti uiU Iw t.'ij«ti.'d ovtr with c\ijvpi>r. f^f.-Mrcaii^'n. -A 
few dnuw oi liquid aiiunoBla will tarn aajr water otiittauiiiif «0|>p«r to « liatp 

HlWCOMT. 

■' I'. rf(iin«Ty, to Ifaaiilklm lull Vw*, viik IgMnMthMH la ovarj Bnamh 
oftiu'An." ByCinpMlltairikiPMMlailinl AnilrtlealCliaiidAt. H.O. 

llaini, riiilodiilpiiia, iH.*.!!. 

Tlii" V'tk i« »!-"i.vud fdition, r«vlii»d aitd SmpronJ. It MiitaiiM T&uipeK 
ft't ull 111*! furfljiouabli.' pnpunitio:!^, and is ditfiivat'd r*iH.'riiU[y for tlio pur- 
fiiinrr, driitr/iAt, and »oup riianufipniircr. Not iMiutljili^ir it'^ulf caclimivt^ly lo 
ptirliiiuuii it deVolen cbaptcm lo tlio couipfi>itio4t Mid Haaa «>f ooauietkiii 
noffn, dantiMoiia, ii^ and must be intir^ntiiiiir, If nat fnatiadfy OMfnl, to 
tka ladlaii, •nqnJaiie*, and " tti« puKii; ^cacruUf." 



IDontl^ln NstM. 

Tm« Mea of an itnKnplHirie udagraph, tcBfumlttlng parMUOinagh • tain, 

by I'xiiaiiniiiis '>n<' »ii J and fr.reiDg in air at t)i« otIuiT, ha* baan acaio i««ireil, 
and i< •timrtiiiE ooii»idvrab[« atteitthxn ta the iM«ra|ia|ien. The pbin la to 

blow tlio mail alou#{ thmtiKli a Mno-'lii tutxi, v»t( iniiMi; I'm wliolo disianre 
U tnccn tao I'ition. Tbi* lion l>^'n ofU'n proj'ou'd, but il in now riTvivcl hy 
ilf. J. O. UicluudiHiu, »lig in ftnttd io W t'orniiiiif a loiiipiiiij in Itinioti for 
thacaaurtraclioitaf MMhatel^Kru) Il It iit.-i'n timi city uud nVw York, uitli 
Intomwdlata alaljaBa at the prim-ipal |.L. i». Tlic i.r<ti«<j ariaujfciucui of 
tha dciaiu bavs nsl haan puloii-lie t ; in tlttaw iniui canai«i wliak mgrit 
of any v.rv invontlm «f Ibe kind. 

The MKid. l arTopon, or flyiti^- bull -on, r.f Mr. I'orlDr and Mhm, hM been 
ajfinn ciliibitid lit Wajliiiiuton, and iiiii.l.i lo prujwl tliixlf abwnl the room. 
Wc d.i not [rum that any iiiiitvrial a-ivuiui- lia* Ivi'ii ina'ii* »«iiiiTtlio Murie viaa 
donii iM tjio Trt'iiiout Tt-iiipk' at IVniton about th<^ yciir l>.'.o, \Kv hfurn noth- 
ing nrw of the pfogn** ol'tlui lar^u oiu", dt-^i^ntui to o:>rry jKUsenaiTn. 

Tba ateam toa mglno, lii>ly iutro<lniml in Cinc-inunti. is ra^irtod to b« 
trcrjr aucvwafUL ftasttfiu about futir tuua, luuka Uk«> a lo<:<dti>uUv<i, i> dntwn 
bjr taut bonaii, and auiuwed by fbar man. 8Mam i« mbad ti» • wwUiif 
pTMaora in lea or tvstre mioDtea, tienenlly by tba Ikaa die lira Is laaobed, 
antl il if* faid to do iliu work <if J-j i:-nliiM*ry iTi;^iin--, maniud bv .^ii'i intn. 
Tii*j only HTioii* ditlk-iilty attend inir itM tnto hfiiiiiM to ol* tlio ilitllmEiy of nmv- 
iiii; it il out Itio utrcct*, iw weight »i rioU"Iy Ibrmtonioi; Ihi; dLstruttiun of 
tiio paxc'iocnu 

An cxixiriinoiit In pro]fr»-'*'* for tenlitiff tbu valur of jtinr aa a rnatcrial for 
naaels. ..y zhu^ <.Uinf, tlio rirvt inannfai-'turcd of that inota] in Kuropi;. Iiai 
b(«D latil; 1uiini.-li<'d. Iron ia iijod, to a alight vxtcDt, in the frninc- 
Work, and ilo.' dtek unii nppar-woifca art of wood. 

Tlio app-iiiitinCTt of .ludee Miaen. of Iowa, an Cmnmlialoner of IVi(ct>hi, 
apptats to liiivL' i-inn \rr\ i:o;ioral sati-f uii-Mi. Mr. Thoina* II. Karon, of 
thin liiv. Iia.» Imi'U ii»ii>c<I in (njiiiifoiion «ith llie t.ution of Knirirnsor in- 
Chief of tba 2kavy. A iihmv eapaUe and aillciaiil man oauld hardly ba nomad, 



or «aw witoM orrotiitamt «oaM ho iMtD (MMioUy MMfiliM* 10 all parilei 

eonoafoffvi* 

Tlw naik on tliO CryeMl Palace is pmiifTcaaiiw nfidlf, with tbo 
pfctalloB of opeaSlv by tli« 8nt of Jane. Many appUoMinna for apic* bavo 

b«n rojwtpd for want of room. (Ixiru space liua bvtrn j*ro\ idevl for ninniii*.' 
niacliini.-n. ainoe the publiLiitJou of our dntwlni>^ on |KUri^ by fillip' up 
tho trianfruUr spa^** between what we alylc;! the Arcade'' and liie main 
buiidinfc, iu>d tnakinir tSi sr. mi . ul^o ibc Artude, t«o storits Iii^'li. Tin- 
up^>«r tttorii-r* aro lo be prinoipally devoted to a^tuulturaJaitdotUtir nuudiine^ 

net aa wMion. W e loam thot tawonl nllnwd^ loObidiBg iho Uoa* beiw(«a 

Sdieoeetaily, I'ticft, KyrnciMe, and BodMrtor, hatre agteeil la i«>n>|iert ifnodo, 

both In and from Ibi? exhibition, (r*e of charge : tli» gii>od> to be at tho >^^m- 
er»' risk, and accompanied by a c«niflait» of tlw^ir having horn admitted tn 
exhibilion. Mr. .lo«t ]>b F„ ilolmea ia (r«ncral •isw niiteiideul of maohiiit ry, 
l*^>f. B. Silliotan, .'1 1' i> ioor»l», ami Col Ii, H. .lolii»on, of Albiir.y. of 
i^ricnlmral articJca. 'Hie glAM is aupptied by Mossra. <'o<>|ier A ilclL'lier, 
of Campiown, N, J., sud i* onainellcd by a i>ow prxx***, prodncinii thv itfi-'.-t 
of groiutd gi&9a. The niana^n» olTer a priro of f ^iH'* for the beat doaapu fur 

• ftiaa^adal toomwdlo oihUllon. W« iatcad d<«ottnff alai|oolwioo( 
ottanHoB to tbo aub)e«(a of tlU« oxUbilion, ehoohl they apiHMtf wotdiy of it, 
and take tUo o c b mIob ngrin lo inviio oilnUfaiia, ond oil ouierponom jnnu 
H^sinc valaaUo iaiwlieDs or ftolo, aol ouflidoiiily bneim, ta oowauinlvato 

* i'h n». 

1 laldnirniDi; looomotivca are r«port«d to liav. l.. . h il uMi !niiiro»«<i ol 
lal9. Several oompanioa in I'onnsylvania arc nsinaf titc itulhollntoi Inooino- 
tivra, bnrninft anthracite, without any «xtn>or<liii»ry d('»trui';ion of the flrt- 
btuMa. Xdirk ia now buildia^ five &lf ttua dcacriptiuu fur tbu Coindvu Kail- 
food* 



$0 Rtatirrs aii^ Corrcsponlitntfl. 

E. B. !^ Ycmr bvoni will 1m olwaya aceepiulilew 
"StmaaattVi.Y.'' **Hodl]iiraBarA«»«aiMloDNr»wotaWt«M«Mda 
tba oibor, tbo oomilor opto* betmeit bobw tiie aoadmaar, and «mM b/ 

water outaidt' tiiti oiit«r tiil:« and ioftiJo tho inner on«, or ba<l it a>»iiii;lc tu1i« 
only So for as we arc iiow awnj« no fonu of Ilnif a t.'ondcti.i«r bail any 
aiieb double Mr. J. M. Miller patented, in l"*-'!!, an arrnniirmenr for 

ail>rar racnnu. y±u^'. wliicb a tnbe returned into ll!.elf fOine diatiiiKv, ul- 
low 11^ Uie Cold water thiia to enter tit* ioteriur, biut uot to circulate ihnnnfh. 
Wohaliovo tliio bao beoii Iriod i*ooaiidMuorteataoa»M^iMi,boe«nib 
wbat aueecii* *o oannot ray. 

T. v., tVinn. AYiealiaeb |fiv<ia tbfc following aa the Lxinden.i«d result of 
Oneries ofi-iilculalioiMi : — '• Tlw centrifugal foror ia to the woigl t of the hf«ly 
aa twio*.' Oio height .lite to lii« vrli:<'ity ia to the rwliua of n'volution.'' Tlio 
fi.llowing tnorv cxm\enieut and ^implc rulo gives Hint*: I n' i - .'t tho eaine 
result, and is recotniiiendeii as a grncral ruhi for finding the amount of ocn' 
trifiiis'al force : Divide the vehioity in f^t per Mcind by 4 01, »i|uarc the 
i|uul>eut, end divide iij tlw diamctc-r of tito circle ia tcel, tbes ni<Uti|ily liiis 
hot qootieal tho «i«^bt of tho body io Ibiii, tbo NMih 3a Iho aoMillbiil 
IbreolKlba." 

n. W., III. Ibe tr«nMing ciVi ct productil on surrounding objecls by llio 
fidlinif of water over a 'luiu liiis liiii often very troiil)h-«oiiie. Wo have 
known one cnse where it was er-nipleiely rvuio»ed lo pl.H-ing i>laitk!i iti siirh 
tnanner aa lo recv-ive the i»hoet of water on an iiii'liiieij plane, at the foot of 
the daso. We alMNlld judge Uie iudinatiou of lite |»hyi« to Itave boeu ahuut 
SOO tnta the horlnotal, 

J. O. MnL., La. Alwaya, whan the eoiiditleiia aro skolbur. 

T. A., i'ejiu. There liaa been any r|kiaiitily of exper>ur:its tried ess. ii. 
tially a> yon siiggcet. Ott a large scale they an: always failures. IIjk^ «fia 
tried In lhli» city laxt Bca»on on a larjre boat. Water was drawn through the 
bottom and ejected from tho stem under water. The cugine did ita he^t, 
witlioB' "'n'ltivni' u* rhf tiawaom by which tho boat was atta«dicd to the 
wbarl, 

" iKTKREancn ixijriEca," Mi«b. Williuol bsvi4t|[ devoted inudi altcn- 

|k«B ilMNtot *ar bufmiloa l» nilafail|y bt Uw of tbo oonod i toai of Mill, 
Bimard^ ealentetram on pagea 8SmiL Tba ealealilleas en paja <• im am 

certainly rea.ly to eiidome, Cupt. Erlcveon lia* asked s|«»i to reply l« Hif, 
13aTIla^l ill our ncvt iiuniber. fnini which ne anticipate many vidunbte lacls> 
bol no inMerial eumctiofi of ilie theory »u skilfully developed by tlio latter. 

ABOmber of cmiiiiunications are laid over. Mo«t nf the remaining inqui 
riea are answered in the editorial article on ilie Caloric Engine and the notion 
of the Cryatal Piilacc in the Montlily Notes. There will Iw no charge lo ex- 
hibitora for adiniaaioa to tiie ej9iibiti«i, far themaelviea «t assi#tiifit« to ex- 
plain and atlaod tbo artldia. Oootbt ngr to noiifod «■ oxhibitiaa Ar a 
sIhitiov tinie tbd» eiw season 01 Ibo dSatmlloo of tto oaanafen, bat tho 
ehaiMes of aeciirlng aplseeatolatodarfir aaiyaitialionqoillitllt OoaiMar- 
aUe apatawOI probably be tmiyadMlliadlod. Wo |» tto boat InliMiMltaB 
no OBa fliralsb opon the aul||i^ 
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■a CALCtTIiAnO'.'". R-CLATIVB TO ' 
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The object of Major Banmnl'ii calmUtionii apiXMus to b« to prove 
that, theoretically considered, t>ic poww of llM ealsrie ingiM ia in- 
Bvfficirat for practical purpose*. 

In tvKtiiig the value of the Major'* vi^w» on the subject, I will 
adopt a difliirenl mode of demonatnition from that employed by him, 
—one that will be eompreheodMi by aU. It will re»l nimjily on tlie 
veil-known fact, that under ttBlfotm leinpemturea the pressure of 
atmospheric air ineraaaaa aad dinioiilwa in the inverse ratio of the 
apiee it i» mad« to occupy. By redneiag that ipace, for instance, 
oaa iadf the pieasaro txicuaiuH doubletl, and by douldtiif the apoM 
tha jw wp i * beooBMa ndnecd am baif} pravUed tin* ba aUamd 
ftr aalabililigg ofml taapMHtma. Ite pwpoaad daaawiitetfliMi 
will fartber lot ott the ftct, tbat faMaeaae of ieamtj h attended with 
diiniiiiilwd aapwilj for heati «nd icdooad danatty «Uh ihcnaMd 
eapwUy ftw beat; im •ttm awrf^ taMHuaaahiii eiatalaa tfaetanpan. 
tweiwbiiat aHpainiwt ia attandadwUbsaoiiiHipoadliig AUof tarn* 
pernture. 

It is proper to dbaam that JUfttt Banaiid baa oodtlad aa*WBi im> 
portaot alenenta in hia aaalyiia whioh nodan the entire calcula- 
tion erroneone. and the eoneloaiona worthlees. Hm increase of the 

volume of iiir furnished by the nopply cylinders occasioned by ete\a- 
tion of trm|>eralurc durin); cotapremlon, lo omiltvd. It will be 
ahowh pri-"^»'iitly iti.'it lliis iijiTi'.ist' \ft" s ijluini' ann iinln lu 173'H riibic 
feet for •■"I'li N'.n'ki' uf of thr calnrii- .sliiji. .•<frtiiig ii furcc 

af 399,-iC'J (njurKl-* rained one fu<>', lii;.;fi iluriTif? ( .(tli nlroki'. 

The rati" of »[K'. d, 190 feet p,:r niinuti;, .'i-.sit:iiud to tiie pistomi sn 
the maxiiiHitii i« « holly i;r..'-iiitoi;!«. Thrrv i< not llu' slii^'liteit grouiui 
for limiting thfir npiH-d to lh.it slow r.ilr, Qnii-k motion U n lead- 
ing ri-:itiir^. in tin* riilorii: i'li^itir, and in no iiiHlatK-L? lian it yot bt*C-n 
found that till' tiwilln;,' i f tiiL- air ii«a not been pcrroriiitjil with suf- 
ficient rapiJity hi ihc larije' test engine with T2-inch cylir.iifra, up- 
wards of 40 turns pvt mirtut« Itavo been made ; aitd willi 30-ioch 
pistons upwards of 100 turns per minut« luivc not furnished any 
evidence that the heating wiu too alow. Major Barnard, in ques- 
tioning Uie capacity of the fumacos in this respect, ap|>car8 to over- 
look the fact that the regenerators are the principal baatata, The 
•nount of caloric tramtferred by this inatrumcnt evidavlly depends 
OA the ropidity of tliv changes which pass through it ; consequently, 
if itaoafauns a sufficient amount of heating surface, the duty of the 
furnace will loainly ba that ot aappljliig beat loat by radiatJoiit 
which is no moia at bi^ than low lyaad. 

The efieet of tfaa aaoiiMataa of «ba hai«y piitma in oonlaraetiac 
incgoliifty of ■oaM,iBaiao«alMjofarloofcad. 1!Na iatlar of«i^ 
ai^aaddtaaaaamad aaoeaailjr of canyla^ iba aetiM fbica to tha 
of tho atfdkO) Ihw indBeed Mqor Bamard gravaiy to 
> Iho ynprialy of ataploying working and aappfy of Undttt of 
oqnal ni^Bitaid*. The ndeeting cnginear will lia naia amoaad 
than intraetad by that bnueb of the InwaUyrtloB, at ho utt pn- 
aalva at a glane« what an onatnaiaa wailo of powar would aUand th* 
an of each prnpnrllMM. tt will appaar pieecniiy that with a 
ToL. HI.— IS 



working premure of 19 pootids to the square inch, and with 4 pis- 
tonx of 14 feet diametar oaoving at the rate of 'JOO feet per minute, 
upwards of lOOO horse-power would bo thrown away by adopting 
the propu-i'i absurd proportions of cylindera. I do BOt pnpoaei 
however, to ioUow Major Bamard tliroiigb bia analyaia of abrasdi' 
lies ; I will prooead at once to conidder tha madiino ao it liao haan 
carried into pnctieo in tha calmia ah^ and endaaTor to pm« ila 
theory such aa to uMiar iu pcaaliaal nllli^laia paohlaMtieal than 
Major Bunaid lataginea. 

Ob BoaatBoa pnetkal oondldnfti«iB% which I abaii oarit lodk- 
OBM at pwaaat, Ilia wafkiag and lappiy tfSbdm hava haaii awdo to 
Iwar a pnpoittoa of Sto^aad lha adatbaion of afeftoai the 

ivr rs is out off at } of Iba iip«trohiB. Tba diaaalat of the worit. 
aij. cy iiodet ia I6ftt indie»,tlie awalMWOO aqnaio iBo h aa. Thediame- 
ter of iho avflyapllidair iattiBdMi,aBd tiw aw l^^ladiaa. 
Each qrUBda» has e feat atreka. 

In Order to ftae tile subject from symbolical mystification, l\h- lu^r- 
ror of all practical men — a mystification which MnaUoreis invariably 
inflict on them — i wi:i jiti M iii lac whola ipuMliwi Inmi" 
iiig on a simple geoBiclnc^il baiu&. 




Tbo nclaagla side represents the magnitude of the working 
<fyifaidar, and t/gh that of tlio supply cylinder ; a k being to </ aa 
S to S,«oaad a^oaeb < feoU c g k represent the working 
narke the point of cut-off in the waiiting 



cyllbder, audi Iho poaKlaB of tho aapply pialon when the pn 
abaU hava atiainad Mpoaato+p w ai ro a wilbm tiia cyifaidar. at h 
rtpnaeata tbo final prHanie jn Iba wocidBg cylinder when the pistim 
rinn baia laaeM Iho ftall im«lrabi, wUht k ft* laffioatBta the I 
luai. • « 



of U pouda. ilt • at ia h eorfc^ tha otdinatM of 
wU(h> cftelad on 6 f, tepraiOBl the pretanra andtr Ilia woriiing pie- 
ton dail^ to BHriion fliw f to ikIlaoaimHar eanOithe ordi- 
nalaa af wMeh crettod on f >■ npnaent Ihop w aiwoon the top of 
the aapply piilendBriitg ita twtloB from > to M f wpw a o n t bg tho 
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THEOBSnCAL POWER Or THE CALORIC SKOINE. 



maxinium pwmun of IS fUtaia. t r narhti tlw pMition of the 

MnppI)- piston whore tlio maxim Dtn prossiin.' or 19 pound* would 
take pliue if no increase o( volume attended the increase uf teDipom- 
ture d<irin<; ci)niprv»ioii ; i ^ In the curve indicating the ratio of in- 
ereaHe ot presaiiru an before sljited. It will belevidciit that under 
the condition* stated, the figure k m b<{ c repreflcritn exiKtly the 
power exerted by tlie working piston, <imi]>l c f h I exbibim cxai tl;. 
tlM! iinwunt of re^tistanee of the aapply piston. If, therefore, the !,i'.i> r 
figure ■.r:ii>ri'rr.',l tn ti;i- tanner, a» indif.it. li by yi !■ li ;;, it bo 
CTideal tint K !■ ji ■/ •• rxsi'Oy tlie dilTererUiul Uium ul U.«i two 

pintonsi, .-iiiJ il);>; fi u prtMnl* 1 il r.\«ct amount of couB/crort- 
tn^ foree M Uiu UMiiiuaiion ot tiie stroke. By giving value to \\w 
quanlitien thus reprewiited, we may at once determine the diffiir-Li!- 
liul or <li»poiiabte force of t}ie maehinc. Before enteiinj; on lliig 
ealvnialiun, il will hv pruper to consider whether the favorable con- 
dition-i of force and rcaistanee exhibited by the dlagrun) do not 
conflict with the narrow limits of temperature within which tlie 
•XpBUdlon tuuKt be confined. The admisHion of air being cut oft' 
■t} in the workini; cylinder, Il follow* that the nupply of air after 
^ipaaiion by heat must be equal to } of the volume of aoid cylinder. 
In determining the quantity of compressed air fumiiihed bjT tllO npply 
eylUidtr, (ho liiw of Mariottc cannot be adopted, in coDK^aMKe iS 
the gnat elevation of icmperalarc which takea ploee in prulko dur- 
ing oonUnucd working. The doaired force (i«inf 19 poanda + piM* 
mn.iD&'-K bein;; = 6 feet, hJMlow* that tt* pctUioB of «r wiH 
Iw aUS ihel below f / if tlu* <«m|Mratitn lan^o etmilkii^ for 14 + 
IS ast7 : IS :: 6-00 : 3'S3. Bat an ol««aiioii of tonpentan «f 
nen Ihtv 4Mli<* tafceo plico obiollr bjr oonpnatlon and pudalijr Vjr 
nMitiaia ftou Iha lioilod Wy of (lio qfliudar dninf eonctmit vifn- 
atloB. Tina inereaae of tonpamtaw swoDa Uw voluoe ftdl ooe- 
«%lMhi 00 that wkan dio piaton anhw at I Fi 0'4> feot bdow a r, tlw 
BHudauini pwawro la raachad. Thaaetual voluaM of air anpplied will 
tiwNlbfa ba Vih X c/to Ml } of tha votams of Ibc working cylln- 
dar, or 4*M X « & Hnw X S s 7-50 must be mode to fill 
MO X 3 = IS-N. Vy an deration of tcniperaturv of 480° the 
volume ofT-iO would swell to 15'Otl. Conaequeiitly .ii ii;Ln;.-« lesa 
than 480' will auffiiv, vln., in tJie following r.-iio. li no ; 1J50:: 
48t'^ ; 1.1:2 '. the actual incrciMc required. 

ILtvin^ proved that with a supply cylinder ml, ; nt .lii- rli- 
ing cylinder siiJ cut.citt" i.rn'.cmi:,'.! imti; J ,:.r' ihc <:rol,r, ini. 
practicable U!D)|i«ratore will not be required, we will now proceed to 
determina tha dUartntial flMca pndnflail nni«r thaw ftvoiaUa cooo 
ditiona. 

s>:irr in the workinf; cylinder h<A\\j iui "tjint duiiiii; I i.f 
;ind at that point cut off, it foil. -.v ^. th;it a' trrujitialion 
J pound.4 (4 : 3 = 27 I ii / . J^' lJ.'i — 1 U ■: " i — .» j) ; calcula- 
:t?c pri'Murt^ by tokinjf the tueann in iliu ordinary manner 
I ii^'iiieera, il would be 11-18; by aceurnle malhemalicol 
determination it w ill he 1 1 08 (Ktunda, 7'hi» Diullipllvd by the area 
of the piaton, 22,300 «h). InchvA, exhibits a me»n force of 347,(^4 
pounda. It ahould hero be stated, that whilst the law of .Mariutte ia 
not directly applicjible to the determination of force after cxpanvion 
in the atcam>en^ine, on account of the fall of tcmpentore ; yet in 
tbe cane of the working cylinder of the caloric engine that law la 
dinetly appifeable on account of the accciHion of iein|>eratarc from 
iha hmtar, afkcr lha cloatog of the cuUoir vulve. The mcjin of the 
resistance against the rappljr pitlon b/aeouate datamfaiatbn on tha 
data already famMhcd, \» 9-9t pauaib to the aq. Ibh^ lAMl Hlti» 
plied by the anw i4,86e,aidiihU»«neaa rnSatancaof lISimBpoinHb. 
This deducted from tilo naas Ibnat |lm an aitaaia of 
Conaaleiii« that lha workl^f pteaaar* hi onljr U 
I an oxaeaa of forea ii ««qr raaMihablo. TfalaniU ' 
appannt if wio dtride it by tha dUanaild ana «f tha two 
piitona, 74H inebea. By ao doing wo aalahliih the Ihot, that an 
are of 14 57 pounda to iho aq. Ml ia dawdopcd on an 
mHaiired by 97^ inch dhuutar. In flaw af (Ua very eliicient 
BoOmfbiMon a dilbrential am «f aneh Madailiidak Major Barnard 
Ind it oarlaM to look lha other praportion* of cy lin- 



the HT<ikr, 
it wi.l h-' ,V 
tini' till- :n. 
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dna ant other degrees of cut-ofT. BesideK, tIi«ori2ing on 'the aobject 
in tha abamee of praclic«l iufurmation, i* not only profitleu but in- 
jnrioua to Ihooe who read lo be inatraetad. 

Il has been .ilready atated that the alow rate of speed Oitsumed by 
Mnjiir H^im iril is v. holly unaupjiorted by experience. Now luid he 
sinij ly iiiiilcrt;ikLn lo show what power had bo far Wen developed 
In iIk' est" I it- »ihip, he would Iiavc been juslilied in O-tiiuming ten 
tnrii^ a uijnuic a* the maximuiu — 10| turnsi being the hifibe^t (ipei'd 
rr;icbed — but he undertakes to prove, that Ihe cul n-i' i-n^'ini !:• in- 
applicable to navigation by a calcnktion founded en :l ^-pccnd of piKlnn 
only 120 feet per ininuto. Leaving the fuel i^if lA' ^i|,'ht, lluit m.ixi- 
mitm |>rev»iirp has not yet W«n cfirrjed in tin" I'rnrn dpf"i-t« in 
tl..| l.i ati-r^.. Ill nri- tli;it ui;c\iiii'.iiii sj-iv d iinl iifi-n in tl,r 

ent^iiicK, I would KUg};eHt liiKi Major BarnanI, before uH^oiiiin^ m a 
banis fur his cnleulationii, a •i|iccd of piston lesa tluin one half of Uuit 
of ocean Kteanier>, nhould have rellc-cted that smaller whwU might 
be employed, nnd that tlie new motor \* equally applicable to the screw 
propeller: either of thew applications would give any desired i<peed 
to the piMona. Tlie tipeed of the pistons of tirMt-claKi« ocean ateanaiS 
ia fully 2S0 feet |K'r tninule. In delcnuinitig tljerefore (he power 
which engines of the !>ize of those in the caloric obip are cn|wble of 
producing, it would l>e quite improper to aimumv the Kpeetl of piston 
at less th.m 200 feet per minute, whilnt a much higher rate of f<peed 
might Ik> otlopted w ith pvrf<'ct propriety. An the engine consists of 
Ibnr workin;r cyliiHlcnt of ninglit lu'tion, their united effective move- 
ment will be thnittfha apace of 400 &etpar Bliaalei thia mnhlpllad 
Igr Ihe differential Aoeo MB,M6t tiAiUto • pamr of 4a,aM,illOO 
pouada niiod ana fbot high por Bda<ll^ and thia diridod by 33,1100^ 
aalaUiriiaa dw Ibaoralieal powarof lha angina to be 1919 homo. 
Praodeo alone «an datanaim the praeiae amoBBt to be dadncled Ihnn 
iKa power fcr wloiH kNoei. 

It was alatad at the oouneneaataM, thai Major Bamaid had ovw> 
looked (he effect of the heavy pislona tn regulating the action of tha 
macliine,and that tUa and «onie other eaoBaooavlevv^ htid led hiaito 
propose cyliitdera Of abaord proportiona. It will be proper therefore 
to ascertain pteeiaely whether the counteracting forve it the termin.v 
tJou of tliu Ktmlie of the pistons indicated by the figure p fji o in 
the diagram, is of such a mn^itudc na to call for (he ohjivtioimble 
expedients huggc-iled. By r> ferei)ce to the diagnitii il will be seen, 
that the counteracting foree, v i .- , I 'n excess of reiuslance of (lie supply 
piston over tbe force of th, ■.Mul.in/ p!»ton, oommeiici-s at o, when 
the pistos; i.^ 0*71 tVi-t I'ri.i:! ili<.' tcii:nri:iiii>ii ilic stroke. The mean 

excess of rta:-^n .vl iUt •|i.' j.Ut.^ii ;i;i.--iH from n to p will be 

found to be 3'J,:l.t5 jmilrul-', ivliii li iliviilf.! .Ill llic -tM.xi: of ^ix 

feet is only 38'26 jmiiniis. 'I'hv in.'.-.-i i tlVotivi' (litr,i,-fiiiial power 
being 108,385, it will In- si i n ti nt tl..' i miKti rm lin:.' tiirce at the end 
of the stroke is under ^, ot the power dct eioped during the entire 
atroke — a quantity altogether too iniiignificjint to tiXvrX the regular- 
ity of any engine |>rovided with an approprialc fly-wheel. In the caloric, 
sliip, with connecting-rods acting at right angles, the irregularity is 
too amail to call for any Dicnilon whatever. It may be dcmoiistmted, 
moreover, that tho momentum of the heavy pistons of the calorie 
ei^ine ia joataofficient to balance the counteracting force under con- 
alderation. At a Riwed of 3(H) feet per rainutv or 3-33 feet per 
Bceond, mean rote, th,' n tlocity of tho pistrin ut h .lf Hir .t.i- u i'.. Iir 
3*33 X 33 

— ^j— = 6,33 feet per second. According to the w-ell-known 

lama of ctavltillDai ebed|r Mllflf Hren a batfit ervdSB feat, wanU 
ae(|«in the atated apeed of A1l9ibet par aeeand. Hew the eeimtoi^ 
aettiv Aeee at the tanrianiim of the atiohe bdng lAfU, aeUng 

thramh O^t Iboti It followe that S^^^ZlsgJiMl pemd^ 

aedng throagh bet, weald belanea tfan Ibnnar. ConaidartBg 
that the waight of the pfaiion ahaariia aa nineb Ihroe daring the firat 
half of tbe aimkeof the plato%ae it gifta baeh during Ihe raoMln* 
Ing half, It wni be evhteMi Ibat If Ihe wwght of the plalon wen 

~^ ~ MyBM poinda, St wonhl jaat balance tbe 
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EXPXRIUENTS ON GUNPOWDEB. 



Undnejr oonplaincd o£ It m ]ia(peu tint tli* 
laiic Bb^ for «acli ]Mlr «r cjrlkukM wdigji lha 



In Rfatd lo nipikirily «f poww. > mm iMpcodon of dia < 
wtn ahow (bat the form aiMtoddiirinf the Irat ud ImA half of the 

siruku ut tht- working pittoa ia Tcry aneqnal. On caleolation h will 
be found that t)ii- power developed during the Bnt half (troke ia 100 
when lbs power durini; the h»l is 33. But in tilia nap«ct tUc caloric 
enfrinit preix^nl-i no iiingular fcntures, for in a hi|^-priGtuiare •itejim- 
cii 'liin 1 irr;. ing 85 pounds prcxsure, and cutting off at one-fourih of 
il.r -.tri-ki , IJiP power developed duriojir tlic first half struke i» to that 
(ii ■, 1 li';>.'>l (iu-Liii; I'li- r'.-:ii:u!'.il. r a* lno to yet a moderate lly-whwl 

IViuiid t.v lilt umLuu sulliiiiall) lor all practical purponpa. 

I.i riv'.in! ti. tl ■ Hlartling proponition ol' M.i^nr Fi.i.-ti.a l, to employ 
cvliiulvT^ n\ <-.|i,i:il nifignitudo, its ab^imiity wiil \f miinifeiit merely 
bv t;ii- j inw r that would be ■A ii-tci i;i |.visalng off, or more 

priij'i.-rl'i "pi'-AinL:, iuriii:ifj ai^rift, ili.' air fniTu tin' ■.'■'orking cvlinder, 

the expenditure ui i'unx aad fuel. Let us eiileulMu wluil (tower 
would b«- thuR thrown away in engines of the magnitude of those in 
the caloric eliip, at « rate of optscd of UOO feet per minute of the pis- 
tons. The pressure at the moment of opening the cihausUvalvca 
being 13 poumbb caknlation shows, tliat if the piston could pass into 
■ aaMMid ayUnhr it WOtild continue to move fur n space of 4 80 feet, 
exerting a mean force equal to 3'90 pc><tnH<i tn tJio square inch through 
a siiacc of 6 fe«t. The power wa*i< a woiilil therefore be 32,300 x 
a-M sfl^tnO X 400 = 34,788,000 pounds raised one foot high = lOM 
Any further argument need not be employed to di»- 
I On propoaitioo of iotroduclng cyUndcta «f oqiud magnitude 
ftraaioiwengiaeia. 

Vto inMMMd voloBw of ^ flmUMd by tike nipp>r o]rUDdei% Id 
eoi[iB>4iiaiiee or«lava,tfaHi of telBpaiatiM dnrinir eofafnmiMt,tiiiMiii 
in Mijor Banwd'a aalctilstioa% will be foai^ by leftnuie ta» the 
diRgnB, to be (Vv of iIm ilioke for ewb supply eyiadcr, or lf| Aw 
all four cylinders ; the mm «t «ylllMl«r iMiitg 1094 
omitted quantity witt amonnt to ITHt eaUe Ibet par i 

In cltwini; ilino obaenttieoe, I eanitot reCraiD Aom wbicrtieg to 
the improper baate vith wbkh the mnilta of Ibe triaJa of Hio erioric 
whip Iwve been rtxordvd, bimI calculiitiona nuda In diipangement of 
th« new engine. I have repeatedly atatod that the jUkUag of the 
wreigfai-inm heetefs baa prereoteA AUI prwnie beinf cemad, and I 



btw ae xpoitel to gnmmmt. SMBfa to ay, ■ 
«riltmoiitlieanli!MlV»*>>* to aaaqifefaend the 
Ihb Ihel, Mr No tine beariaK on the ^naatioB. TlMiy ail < 
tfaa caleck catgiaa wHh lha atcam^ogiae. In the latter, when lo- 
dneed incaanre la carried the ceaaamption of fliel ia redwed In an 
fiiual proportion, — ^nataa b theealoric engine. Tlie principal aoniea 
of hvM Wmg the regenemtor, neither HpvMl nor prewure exeidaee 
any mntcrial influence on the quantity of fuel consumed. I roust 
here einpbatteally record the fact, that the quantity of fuel conitumed 
in turning ihcv^'n'i N .'it I'n- iln.-k, at i; ;iirii» lu-r mitmli-, ii[tl'ercd 
very liltle from ".l i' iiu;iirily cDiLsumLd lujiitr «iiy, m;iki;n7 I jrnaa 
iijj:tiii<'. Tl.H rr-.^.^ n .:• nlAiouA: tlie loBsco by radiati' II. and tl.'i- boat 
p.wt*«i ott' tiui'ii_'li iliir . liiir.riev, ic, remain coruiMti;, i'.lii;»t ilicca- 
ptibility of the n'^'i n '.-lUcr i dan^'iM w ith tin- ^ji-'i li, ilriiviiy <i|';iir,and 
temperature. By incrert'^inL; tl.i Uio power ml lli.? in-tramffit in- 
crea.ie» in equal proporlii'ii . h,' mute heat itreci i\i ■< iu .1 titn.) 
tlie more it given Wk. A uiutiietit's reflection mi tin- nnnire <>( this 
singular iniitrumcnl ronders this proposition seli'-'vuli rit ; imd yoi men 
of talent repeatedly comprombe their reputation by putting forth 
statements to the public exhibiting tlieir utt«r uiHicquiuntsiM;^ niUi 
tina alUiaiporUnt property of the principal part of the catoric engine. 



i «f Bxperineata oa Oonpowdar, made at tho 
tneton AnetuU in 1843 and 1844. 

Br CAPT. ALFRED MORDECAI, V. S. ABHr. 

The followinL' Mcli c-liHU ut' rrsu'.l!* hirI j>rn]Hriii-'>< of gunpowder, 
the loss of force by windage, Die etfecla of wadding, dec. Sic . wag 
made by ChnrleH II. Iloawell, Marine Engineer, for insciticm in .1 
new edition of his Engineers' and Mischaaka' Pucll«t4H<ok, and as it 
waa impnetkable fiw Urn to approprtato any men epaeo for Ihie anh* 
jeet Iban tint required fhr the eaaenHal elemento involred in the 
Mneral varieties of powder, &c-, Siv , fie wnn cnnstmincd to give 
out a |Muiial selection of the varietieh > f p. wii. r cxiierimcnted with. 

The report I'f fapt. M.irdpt-ni vriiHr.iCL'^' the rLfutS uf I'lirffitl 
systematic ob°-<'r\ nliui rile U'-ii '.\ilh lliu i^nl <il' .1 r.inir^ri mid imi'.' 
kct pendulum, mul 1- i f a character not only to itiwiitrKt his kuiI- 
aliility for tlie IhIht ^>i judiciously eonlided to him, but to reflect 
high booora upon tlie corps of whicb he ia au dtstingukdied a 



VMnfRuutls and Pnijierlies GunpaipJtr, Stterminfd I'y fA- /-.'j;' r 1 .i.nif 
It-l'ocjiiiM dim.— W«Mlit or Ml sad md. 11a. : vol(bt of powder. 

itwrnt iteDcuitt^v9i^«rbank«r«|Mtaas mi|MoriH>»our, ia> 
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BXPStUllEllTS ON OUNPOWOER. 



nhk jfcotfins Mr liwreoK of Wtif;ht in I lb. </ rrtri'iuii kirtjs tf Oim* 
jnuctirT exyoted to Muitlurt fiir a jxnoi of ^^ dayt. 
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Tlie powder* A and B wcrv slightly cJikpd by tlii) vxpoauru ; B 
much Diore so ; Uiu Ps were not at all raked ; and the G brcame 
hard cniiiHl on tin' ••urwi-i' utter U diV!i 



Talk Anwing (}.•■ «...; i;< iWo-, 6y iht Mutkel prndulum, of xarmt* 
kinds if Gunjr,h-ti'r good order, and ef At i " 
afUr Kxposurt !u Atr iaIurtUed tcitk ." ' ' 
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The leant denw potrdcn ntim ntanit to fhair •rfginal ilniiglli. 

The ([Aia by Uio powdAT E fi HMt from tbo dteiuniUuiM Ihat tiie 

d<;n»ily vf it in it« urigiiial alate »'a> %a great ast to iinjivdo lis com- 
huation ; hence, the grain becoming; ovrollen by expoHure to moiHturc, 
and its tleo^ty eorrHpoiidingljr diminiabad, ita combulibiiily wat in- 
creawd Ln a gmtu dugiM than to MuMglb tms im|M]Md bjr dw 

mointisre. 

Ill 11 l.irge charge, like to that of a 24-pMUid gan^ CSnjit. Ihideml 
thinka tbo ritaull would not bo th« same. 
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Ov lioss if Force bg Wiadagi^ 
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A comparixon of tin.'M- r.'.siilt< -.\\i>v.* tliut 4 II. (.(" p'twiicr ^-ivo to 
a ball without wind^i^e nearly an great a veluity k.i in given by 6 lbs. 
to m ball baring 0-14 indi wiMbga, wiiiiib in the tru« wiodMt vt * 
M-pOOOd bnlt : or, in Olb«r WOrAh tUs Wiodafe cailBM • lOM aP 

Marly onr-iMrt! uf t!if fupce of the charge. 

TutjU iAiji! ir.^ J.'4£ /yM* force by the Vtm if a Uun. 
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These oxpcrimenta show that the loss of force, by the cucape of 

Cflwn tiM VMl. k alto(«lhar incoMfatmrnble, w1i«d eonpanil nith 
whole Aim «f the dwiio. 

TW» ilawfiy lite .^fto tfj^jfinM jHtt^fOMt ^ WMu^. 
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j I Bill Ill •.>.i'_<«RtM|* (wpw, 11 - ,ilii 



ffraaf|ilmt Uiti) ft wtA and IcwrtM over Ui« p 4r. ( 

1 Ml wad on jmwdw •sil 1 on Iwll 

t toJc wadft Oft powder tad I on ball 

I «1mU« «v1 ..n p 'vi1« add 1 att ball 

S |iMt«bo«r<'. u^ti :>ii powdar 
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fill 

3 «iHtie viid« on powd«r ...... 

! pwtclmwd vidion powder 

J jolt w»d» no |M«4cr 

i Mc vKlftofinawixadlaBtaa. 

Ball TrapfMd la the aMttM(* papr, as la Um i 
^at agpait w w W p | 
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Th» felt ttadi were cut from the body of n liat, weight 3 grain*. 

The ^-wfj-fiotrr/ w-i;ff« Wfr<' of nn irirfi t);leV. wriirtit 9 jjrninR. 

Tfi'-' nmruif^i ;"T;|' r u iiM li X l.'i iliihrH, Uii^'hl iLl'SJ ;.'r:iili^. 

Tlie tlaslie tnniis Vifte "iiitklwina indented." a litUv muiv Ih&a ^'^ 
ofanineh thisk, weight b Vil grninn. 

The most advantajL'enuK wadu arc thoK made of tliiek pasteboard, 
I'lf of thf 'iniin.'irv rurli i-ti^'v ji.:i]'t'r. 

Com^ariscn of the Force if a Charae in tarioui Artrn, at delermintd 
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I or CUT. moMcA^ i 
BxnutufcMa. 

Praf cf Pauder. — The conunoa epnmvetlrs are of no ralne aa ia~ 

atnitnonta for determining the relalhre furvo r T ilifT ri-nt kinds of gun. 
powder. 

In the proof of gun|i«wder a cannon pendulum should be ased. 
In n 'i4-puiinder gun, new cannon powder should give, with a charge 

of fi . :ni'i:il vcln.'i-y nf ii'it ','ih ttiun 1600 feet to a Imll of 
meduiii: ttci^'lil ;iinl w ;ii.l; i;r. 

Fiir tij' priM t III' j»i'.«tl<.'r lur niuuli arm»,a amali botlliatic pendulum 

i» lifst ;ni..)>l.il. 

The iniu.il M.lu(.i(,y of o niiisket ball (18 to the pound), of 0*05 
I tfllKlnf^c, Willi a rhargn of 1^ graina, iihouid w : 

Willi new iiiaakcit powder, lutl leoi ibau li><X> f»l. 
WIdt naw ttta nawdar, Mt lata Ifeaa MOO ftic 
irtih tea apoRBif poMar,BM taHthin IMO ftn. 

I if J^0ir«frr.— The powdar of gm/kM ftfto, wholher 
fl»r eaMon or hbuI armn., is prodnBod hf in o otpontioii ia Die "ofU 

inder millji." 

Kfeci of n'adt.—\a Uie scrvioe of CMMMi htviy wade ever lha 
ball arc in all riMpMto IqinrioW. 
For thii purpoae of reUiofag lha kdl h ita idaae, ligfat gr vmme U 

On [1)1- ij.rlirr li.-uid, il iiT ;.'ri-:iL iNifH..rt.-;iu'<\ uiui rspecially so In 
the use of fuoall artms that there should be a good wad over the pow- 
teftrAentopiwifaoltellfttBa ef Ihaefaaif^iiiilaaibaantherilk 
4ia Ml haa hat VMV UHla wbidlige. 

^ftet ^Ae ant tftkt Or»>'n.— Within t!.. ' -.. • 
In lEo also of gnun,iihieb occurs in ordin. : . . 
^rannlatinn ap^iears to exercise but little influence 
unless tliLi iiTiiiii lif exceedingly dense and hard. 

E'Ji-t:: "i (iSif-'ng. — QhjinE' i«< fuTorahl? to th. 
(jmalmt t'lin i', niui to tfii- i|iiii k conilju.'-tiijii iif the ijr 
II rr.i>ld t.'.inismiiiiiiou of Uie dame through llie uiasi nf the powder. 

l.f'rj rf \aing PerviftfianMMn^TlM buMtm of foroo Iw the 
use of primws, mhiiA nmrlgdMit At iMK|3a ooMliiit aad HipnciaUe 
io aaoaat, jrot not of enlEoiont nlae to autimriaa a ndaol«M> of the 
ohfli^ 

Bore, Weight tf Vharget, and Rangea for V. S. Smali Arms. 
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*e«Miaika,«rUtotlM poiuid. 
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KAMGE roB 8MALI, AllMS, 

Musktt.—Wiih the ball of 17 to the pound, and a cliorge of 110 
grains of powder, die., an elevation of 3ri' U rr<;uiri for a range of 
200 yarda; and for a range of JSOO vards, .m cl. v iiim, of 3»3 30' i« 
ncces»ary, and at this distance the ball will pass ilifniyti a pino Iwivrd 
1 inrh in thicknejis. 

Ryu. — With tht oha^e of 70 graina, an effective range of from 
MO toBMiooUaiindi botaa 1»9waeaD ba aaad wMheatKirQfHV 
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Um hdl>h » dwMMd better 10 UM il,to allow for Hndoirtol lam, 

detoriorotivn of (mwdvr, &c. 

Piilol. — With the charge of 30 graina, the bail u prcjcOMi tbievgh 
» piao board 1 iodi tliiek at a diataiiM of SO yarda 

moot or MWiisii. 

Ordtnari) Proof' of PamigTi—Osm oi. willi a SI'iiound bull. Tbe 
mean raiigc uf lutw, provtd ot asjr om tiiM^ miM not be 1cm than 
999 yante; bai noM nndaf bolow 9tt jmid* to iM«i««d. 

PowJarin waaoiliiiiiUittdooaiiotii^owlMyMiiaiaooiMid. 
crH unwrviceablOi 

fiW ]>owder aveiaffw ftwa 180 to 30O jmdo; iiMril fniim ftoin 
aoo to 320 jraida. 

Dnimnm or mwvn uxbiis. 
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On LongltucUnal Compt«ialon of Matarlala. 

SetuJls y Ijoie Kj:f£fi!iu:>iit upon Ike HetuUuiee lo Comwaaim <^ 
■arim* Subuancts cf Out Dimmmmi tfarn OMe nith' 



t " - " hmlUiMnUa InKUav. 

t ' " •• t ity H«JI. Se«r Vork- 

% " " " ttoncnl PiiAt'fXfiMt, WMililnfli^ti, 

I *° *' NftUoakl WiAhlnglon MwiiiLL Tit 

Re$islanef </ Sitmt, to Ih* Efftcis i-Wezing. — Voiioua ex- 
■Nriamiita abow that lb* povw of a tt im» to lawat iho oBwIa of 
InMb^ la a ftir anpoBiut of tbat to ndat aonpraMion. 




From the prccoclln^ of tlw I/>m1oD loslitutioii of Civil Eiigiiu'CT^i, re- 
ported in the Civil Ijufiiipor nai An-liitei-'t"» Joam.il, wc cxtnct the ftllow- 
iBfilniabafapaBarrndbfibra tbatbody b; Daotcl K. Clark, of Ediuburyli. 

JMowfb B> — Thit |Miper oonmeneed Wftb tome hiktarical fact* in 
lOCOnolin proKresn ; aliowinj; tluil the general deaign of the loco> 
nedfO waa mnlured immediately after tbe trinU un tlic LivcriionI and 
Maocheater Uaalwa}- in 18i9— combiDin:^ ttic nuiltitubular borizoiilal 
boiler, the horizontal cyliikderi!, and the bl.ist pifii!. Reference was 
made lo thf various •vst<»ni<t [irno'i'.iii in wurt^in^' oiit thr p^rnern! 
design, and tu t!'ii' m-jL-i^ly !Vr jMiiuipIt'--* in prMj-urti'tiiiiii^ tJu^ 

loeomotive to the work fur wbuii it \vii.'< iK <.lirR<l. Fur Uko ^lapet 
diaoaaitOD of llio qgoittoB It wai todiapenta i ' ' ■• id Jiittingui>>li ttie tJirro 
obneirta of tbe minWno Ibn boOeT, the engine, and the carriage ; and 
to cunitidcr them <a|antaljr, with respect to their proper functioaa, 
aa the mixing up of one wnb the otiter Itad caumid much of the von- 
fnaion with which many of the recent discusaiona on the anbject had 
htv\^ iti\ «'t*ted. 

Tht> ]>-'i]wr WM rhleflv dovoJcil tn t?if flisoiiwion of tbe phyaiolo- 
fric-'il rrinL-ipIri i^.f luL-ujiit'tivr btjilti^. It wai A.'j;uod tliat the com- 
bui^'ibEi uf cuke in the tirebox waa, in practice, very completely ef- 
fected ; that it waa quite IndepoiMlMt of tfao atrvngth of tbo dnwight, 
being equally compUie with fiat aod alow iltaagfau ; that oimdienla 
for impoTiof the twwhwHon tmn npofUmnot and that too con* 



bastion of ctwi night aUu in (imcticv be pcrfeclod by a judialoua WM 
of lite anhpan, damper, and thi? Iir«da«r. The evaiwnilion of 13 lb. 
of water per pound uf pure coke waa found, by careful laborauiry 
•)ii)N'riiiiciit!k ir> bv Ihc UMixliiium evaporative performance ; in the 
bi'»t or<jiii..rv )ira«.-lice an actual cvapuraliun uf 9 lb of water fvr 
pound of roiik, or 75 per cent, of the posaible maximum, wuh readily 
obtained, tlio balance being loot by lejikage of air and by waatc ; and 
it waa adopted by the author aa the ordioary aiandiird of practical 
ocvdouiical vvn|K>ratIon. 

It woa shown, by numerouit examplea, that Iho quaatioil of the 
relative roluo of firebox and lube surface waa of nn practical ia>> 
{lOTlance, aa the efficiency of boilcni waa not sensibly effected by 
their relative amounts; tlir.l tin- M)j>fri<irilv of ftrvhitx Kurfjice waa 
Uu« niFTcly lo its greater |irii\ii:iily to the (irf ; iind that tlu' liintinc- 
tion of radiant and cominurii«at4.-<l bi<<tl »aa otenOy circumnt^ilial — 
that what was gained in radiant beat waa loat in communicated beat, 
and that whether it was all radiating, or all comronnicated, mat- 
tered not to the total etSciency of Ibo AmI. Oa Ifaeie gnmod^ lha 
antlior regarded wiili indifTerenoa the me of awh ontoitnta M M> 
tended Greboxea, niidfcAlhers, corrugated pUtea, and combaatio^ 
ehambera ; and it waa aaserted, that where tlvc addilion of midfaalbaiB 
had hevv. fnw.H a(ir;iiit;iL';fouK, them hnd hecn a ilr-fieipaoy or m«I- 
arnrngei^ii'iit i.t ihr tu-ji'-iiiriinc- 

A minutt^ aiuil^isi^ wha lu&iUt £>1 ihc renulta of riumeroua authcnti* 
rated ex|H.Tiravnta on tlic evaporative power of locomotive lioiieia, Of 
very variou!i proportionii, coniprixing wvaral ntade by tlw aoliior on 
the engines of the Caledonian, £diiibn||l, IBd Glta(OW, and G1a» 
gow and Soutliwcstern Rjiilwaya. It Waaooneluded, that tbe e«»DO- 
mical evaporative power of boilen* waa materially affected by Ibo 
area of tbe fire-grate, and by its ratio to the whole heating snrfiwe; 
that an enlargement of the ^rato liad tlio effect of reducing the eco- 
nomical evapi.ruti.i- ]•□«>■.-, not ncreiwarily affecting the ij;i;iliiy uf 
combustion in any way, but governing the ulnorbing ]>ower of ilte 
boiler, a« the lower rate of coBilmxtion per foot of grale due tu a 
larger area, in burning the same total quuulity of fuel per hour, waa 
aeconpaaied by a reduced intenaity of oODOOation, and by a Itoa 
rapid moiabauni of heat to ttiv wotor, to eoowquence of Whieb a 
greater quantitv of unabsorbed heat must cacape by the chimney. 
An liicrcaw of heatiug surface again, reduced the wa.Hte of beat, pro- 
moted exwnomy of fuel, and ixlHcd tircMtly tn the wenomica! evapo- 
ralL.i: jiow.'r- In -.liort, tlj^: i;iu-i:iLiU ri'^iult.-.i ]n[i. tin- mutual 

adjustment of three clcmonla — the necessary rate of evaporation, ilta 
gTMt aieai and tbefaeatia( anfico, eomiatont witb tbe eeonooueai 
ganomtion of alaan atfto aannaed pnetlcal standard of 9 lb. of water 
per pound of good eokck An faiveatigatton of the com^ of ocononi* 
eal eva{H>ratton, in tht! "Table of Bxperimenta,'' conducted ibe avtltor 
tn thu following important equation, exprcAxing tltc relation of (ho 
;lin v elements of boiler-ji'uvi r , in which c waa tlte maximum econo- 
mical evanoratinri. m Tm-i of water per foot of gialo par hour : it waa 
the total healini^ »urlaco in sqaare fccti BCOMnd iuUiti MM^ WtO 
iiie gfate4rca In sqnaru feel : 

es-OOSBS^ 
g 

From \h[' it followed: 1st, that the economical evaporative power 
decr«to( d diiccth' a« the ar*a of grate wiw increased, even while tbo 
heating »urt;K(- rt:u;n:ii-'d t.'u fiiiuc ; 2.1. iluit it iiirrcoxed directly as 
the »i|tiArc of llic healing siiri'>.i.'i', whea the grate remained the name ; 
tdftlMitfw BMOtaaiy lieatln^r M>rt°!ic« incrroaod only as the square* 
lOOtoffllM oeOttODlieal evaparutivf power; 4lh, that llie healing sur- 
face must be Increased as the square root of the grate-area, for a 
given economical evaporative power. It was contended thence, llutt 
the heatin;; mirface would be ec in inui aJiy weakened by an exl<*n>ion 
of the i^ralc, jihil Would bv sirLn^^tljciicd by ita reduction; and lhat 
whfrra-^ lurf,'i' gtitea were rouitn.nils' llumght tn hi- an tinmixed 
;;aud, ami bcui^ jjfiicniJIy rccumuiiujJrd writ! ui-u.-iJly ad. '[iIlxI, still 
liivy migtil be luade too large— not thai their extension affected the 
qaality of oanbmlimk bal tbat tbe ceoaeoiieal «*a|itnliw powar 
might be redoecd. Coneentiated and rapid eombnadoa waa aliie tbe 
true practice for tlic l.nrgesl aod the smalleet boilera; wait in 
motives whert' li^jlitrK-Ni, compaetoeaa, and efficiency wan prtmiy 
objects, tbo boiliir^ should be designed for t]:e highest average rate* 
of evapomtloii pi r fool i.>f grate tltat tui^dit be fuUowcd in good prac- 
tice, conidatently wiiii the highest averagv rat<<> a* which cnlre could 
be properly consumed ; as, in this manner, thv tun^lk...[ i^ratD and 
the aloaJleal attOluil of iusating surface coosisteul » ilb ggoii practice 
nii^ bt OMptmiL It waa stated that IM lb. to 160 lb. of good 
aoaad eeka emdi Iw aonamod per foot of gnte per hour ; and, d- 
kwtaf Ibr ialM«rflid,aa ftvanfotaanniiimof lUlkpar liwiof 
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LocoM(ynvE boilbrs. 



grate per hiMtf w$m fMMmmndcd ta n ki''"^"^' datum. 'I'hift dvter- 
mined the avcmgc lUAxtmiitii of economical cvaiioratiun to be l^i f»-cl 
of water p«r foot of grate per hour, allowing y lo. of walcr per |Kiiind 
of coke ; for which 85 feel of l-ratii i; «urfMe fn^r f<iiot of srmtv 
ahonlJ bo jmn'idcd. It wiw m'fi>r>i;iii;l> .•iL-iij!ih'i;i(.-.l llui- ;i l.i ,il i.i 
Kurfiice at Icaul Si tiuie* Ibo gratenren should be adopted in jiractiec. 
It was a)ao ifaigiwii, bv eum^ of iiilMor weneov «f t fi ppw ^ 
liun, that the cImdmm between ibc tubes, fbr Iho diedAion «f water 
and MtcJun, wa« ill many boilers much too email ; thai die vlc«ru>c« 
ihould be in proportion to the number of the tnbc«,and that for good 
practice a clcjiraiiee at llw rate of { inch for every 30 tubes should 
lie ulliiwiyl. The author supplied several practical rale* dctluced 
from tJiis cvaminaljon, and stated Ids conviclion that the dedt!ctioni> 
from his ciperience with lueotnotivv boilrn* were in tlie m.uu 
cable lu all other forma of tioilrr. lie applied lb4S rules lo several 
enwpieiWIU examples of locomotive boilers of tha MwaBt daft Nad 
andeavnred to show in what ruiipccu tliey w«ra dwictire; he alaft 
MMK««t«d kinple nieanx of rectifying tbeia and of improving tbair 
aebon : aad alluded to the Ion;; boiler (ef Sttpbeneon) a* aifording 
the best example of conibined lightiHitii, conipatitnesH, and evapora. 
Uve power. 

The author finally rrfi rrol lo his practical inic'tiL'utioii'i on the 
subject of the blast.] iiH ; (n m ihf^se he cotiL Uiiii>L ui.a iji j ririiual 
en*o«i the Itla^t-pipe uaH HUnceptible, by a correct ndjUHlmenl of the 
details of the boiler, of beuw made MMudantly wiaa 



aisttwUy w iUi tb« deuiandaibr ataaiBi to affindafiaamd 
extuMt at all i^aeds, oo «e paalkaUy to imweall back pnaasM 



March Id ami S3.— Both avHiiata WOK enfircly derated to Ihe 

.^iwMssion of Mr. Clark's paper. 

'I'l l ..iilhor'a dcducli in w, ie ;i'lnii'.li ii a.n in the praciicjil iilcntily 
ut lurebox and inhv surlace lor evaporating ui li i i, mii t>i the con- 
stancy of ill.' iv.i]- nrolive efficiency of fuel; wlii/li.: I.y r. dianl or 
cowiouiticaled heat, or both together, or whether lUr <ir.t<iulii was 
wM or atnaag^ It waa e o m lda w d Itaal kiat ma specific aiuf ••fHilii 
in Ha ellitda. 8oeh espadkntt aa " oiMAtthenh'^ &c., wiiich wm 
rcKorted to for specially increasing the firebox uuttet, waia eolW 
demned, as they were considered to bo no belter than tabci^ whitat 
pructieally they were Inconv'iii'til ami costly; as, among oilier 
reoxiina, plates of j''. inch ui ; iinti in thickness Were cmplovcd 
to do the work of the tubes, which were leas than { inch h\ tlitk- 
ncss. 

A uractieal rale followed by some engineers, and slated to be 
IbmSmi m» axtaaalM oxpericnce^ was to aUow 5 iisal of Iwaillng auN 
for 1 iMt of water eva|M>rated i>er boar, and 100 feel of evapo. 
( aniHiee per aquaro foot of grate. Those results wore found 
to agne with the maximum rates recommended in iiii iia]>Pr. It 
waa »!«» srirned that the intensity of combustion materially affected 
the am iini i t healing surface neceaiuiry for economical evaporation, 
being less aa the i^;tcI^«i!y wjii ;Twi!er. It wa.* cont^tiitrff, .-.n the 
I'llier luind, tlint liir !' .rdui'ii :im •.i.ur.l y.i the paper wciiiii nut .ifply 
to all eogioea, and the following ubie of actual rvaults was givuii, 
showing QwpaiAnBBea af iianona ai^lMik MianlofwIM 
iledacnataf aid othanftliaaannoiaiianaf walnvand oanaani^ 
0onoireokOkferaq.mmflN>torgiMO awlna par hour thait Iha fiw> 
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It was further argued that, from various causes, no formula could 
be framed lo bo of service unless all Iho cirfTtrr^tani cis in cjich case 
were properly taken into account. 

As an example of the objections to l tv.t.c^. tin- rv-ult» vvepe 
given of the work done by a luj»g»^._' mi;!:!!- . n ili.- l,ni:ii,,ii .-.id 
jilortb western Railway, before and after alteration. That ciiinnc 
ofigiaally bwl tnbaa 14 faatloMftWlthktalBl au^of ■Bwan&or 
600r«at: the length of the taMs ww dlnlnldwd to 4 ft 9 In., aitd 
the total surface wan reduced to aboQt 501) feet, when It wiis fonnil 
that a saving in fuel of 40 per cent, per ton per mile moved wa.'< |.r > 
ducod, with a saving of 'J3 per oaDL |ier mile ran; the eoke naed per 
ton per mile, with long tube* bciuo aMciatioa, bchig <M4 Ib^ and 
with the s?iort t',iSc«i •29'» lb. 

The b.*i:l* prc-r.)\ire w ii-i i-':>rit»:tuii:ii t'> lu- a f..:"iijim li'.iH S.ii U tu Uic 
loDg-iube engine, and an example wa-^ ?ivi ti ul' u iri-il ut a single en- 
gine aw tbo now pfan, against two of t.'ii- onllilur'. tiind, with a Uuid 
oflTO tons In both caala, and, altliau)^'h the .-.mglu engine was 13 per 
cent, less powerful tlian the two engines locelher, and had 20 per 
cent. 1c«s boating anrfuce, yet it had performed the same distance of 
1 1 1 milen in ten minutes less time, and with 3 lb. per mile lc»s fucL 
Thia. it was argued, was owing to the enfiino exerting a greater dy- 
namic forre. by he'm^ r«>l;f. mI from the liack prei^sure of the Waat- 
pipe, whirli III iIk < .m- (it' ill.- other two waa applied to Ibm tbo ClSi 
arid to draw the heated njr through Uto long tttli««. 

Bjrfwnodoof plad^glha tiabe pbio aomo diitema ivItMn (be 



cylindrical part of the boiler, the tubca were not liable to be choked 
with cinder?, or Ihc Jr;iti!.'?i( lu Lt- >ylj'.(n;i-tfii. T?ii« J'l.-iti also af- 
forded an nj-|'iirhitiitv nt' n-iluriii'^ tlti- ul' tliM tuV-i--* t'nun 1 ^' jii<:h 
diameter to IJ iru-h, f^-.'.inij in the icuite boiier an rijii,!! nn-a n\' fli)<> 
whilst ;it ;I.L vmie time the proportion of tub.:- hi;iltni' siir- 
fiice was increased 34 per cetit. per foot of Ittogth of tube, and a ttty 
lane addMon «( Aanw awfeao waa gained. 

It waa fhitiier aigiiad flHt alliioiigh the avapontiea of water per 
^ of fuel was the test of Ike boiler, yet, up to this time, few if any 
I'Vjjerinienta conld Iw {npBaltljr rel'iea unon, owing to the quantiliea 
being cslimatad h/ aaianMBiani inateao of bf weMt, and witfaoBt 
due regard to llw variMiom of fho taBpantm oTlhe watar to Iba 

tender. 

.\> til tlie ■'vufK.r.ilivi.i puwcrs of maritiu Itiiler'* in c-t nii axcd with 
that of the best loconiotirc bollcr». if »n invcxligalion was lojslUttled 
ilwonidbaftsiid tfiat tlwcHNinllbiilifM«rtha bait tabdw na* 
rina boflen new used la ocean navigation were nearly IdanHcal with 

those of locomotive boilers, but the circumstances tinder which they 
were used were very diBcrent In the marine boilers, coal was used 
instead of coke, and the natural Jriiu /ht of the chimney instead of 
the urging of the bla»t-pi|ie in -i nmtive; salt water wa* also 
Uiied, instead of fresh water, anil ;i --iLn nf nhout 12 lb. or 14 lb. 
instead of from GO lb. to 80 )h. un the h iu:irc in. h Althoagh liglit- 
oesa and coaipaeliiesii were important properties in nuviiMt boikrii 
tliegr ware laaa ao than in loaonwlivaik anl ina faaner woeftaqwitlly 
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LOCOMOTIVE BOILERS. 



I Ifar nniiy wcelu or months cuniicculirely. without tho mvaDa 
f»f sloppinR lor any (.'XlfUKivc ri-jmir, or cvi-ti to be tliMinvil except at 
lon^ inii r. lU. I hJ, r I'n'-a circunutaiiutts iiurim* boilcrsi r«(uire<l 
to iMr warki-d ie!>s intensely, niid tho wntor and Hue BpaceH niusl uf 
netessity be larffer, U> prcveiu their being chokcJ up. The fcJloW- 
iuj( iil;iteiiient sljotviwl the comparative proportiou.4 and etfect of tha 
two deM-'riptiona of boilen : 



In lie Mariiur Boiler 

1 tqiltr* frint of fir<-!;rnte eon- 
Bumed about 'iO lt>. of en:il per 
hoar. 

1 square font of fipiTlllr- rp. 
quired about s;i:iirr f, • ■ of 
nrepljico and tube turliu-e. 
1 M)uaro frtot of fire(^te with 
tiu above mirface would evap- 
170 lb. of water |>er 



In the JjocomatiM Boiltf 
I Bqujire foot of flrMial* COB- 

suniMl about 113 1b. of coke 
per hour. 
I sijisnre fnnt nf fireffrato re- 
ijiiir.'.! ulnHit Hi !..|i)are feet of 
lirebox and tube aurface. 
I square foot uf fire^le with 
Um abiive siirtiicc, would evtp- 
UWB Ibb «r mlir per 

Ibot ct 4iM nnflwa 1 iM|wn font of flm mnhDe 

•Tiporato 11-7 Ik of WOM erapornto frM lb. of 

water per hour. water |ht hottr. 

I lb. of ^^oaUI mpontoS I lb i t < a woaU cmpoMte 8-A 

lb. of water. lb. of water. 

1 H. r. of 33.000 lb. lifted I foot I II. r. of 33,000 lb. Ilfte<l 1 foot 

high |H>r minute, n>quired about higl) pur minute, required about 

4 lb. of coke per hour. 4"J5 lb. of coal per hour. , 

Krom thi* st.^leiJient it appeared tiMt aldioHsli thf proportion be- 
tween the firuijrilL' ;vti<! \iit> Aaa aurfacii w.i> w i ii I, ijiuerent, the 
quanlic; vf wnlcr evaporated, bimI Itto |>owet vtliattcd by tlw eou- 

«f M. ^van WHght tuA, mH Mairly the mtcM, whan 
lowiDce WH anm tn fba Aflbnnw in the evaporative power of etial 
end coke. 

After explaining the table of ■* working rexMlt*,^ &e., it wa» 00 rw 
tended that in no caite did the formate Mcoid enliKly with the pne- 
tUal resuliM rveorded inthetati*; Iha iMaMt appnutiaiatiaii talair 

tbnt (f-ht- " Kwkpt." 

ll lud b'.uii tuniiil. i:i :h'- u.tneJ ;.'i."nl^t-.;'ii|'iiif, thst I'l rl.'.in yi.-C- 
tknl iiieonvenieiwen arwsc from tlie horizonliil ImnHVcrxo water- 
tnbaai and two or Unao aaidfealiwro bad mam bam aabriitutad for 



It bad been found, that Intenw rouibuxtiun wax liable (o cauac' the 
ibnnatioil of elinkerH in tlie nmall firebox, but which did not oc«'ur in 
the new enjfine. When the drivers first took out the rn w ci tjine, 
beiti'T uuareuitlonied to it» peculiar nelion, they kepi thin lir. s utid 
drew tof* mi!i-h sir through tlie fuel, whii-li wa-^ wnnt. ii i y ni-ing 
ste.im til l 1't<;-\\ ; latterly, the fires had I.h'imj kept ih.i^k' r. -Mh.i tlia 
cvmbuKtiun had be«U slower, whiUt the KU|>|>>y of a(et>iu liuii been 
fbllj amal to aU danand* upon the engine, wliich, it ahould be rec- 
dlwtaa, had liccn built expre&silr for conveyinir heavy loads at high 
epved*, and wtioxe ptrforimuicos under thene eircumMaiKCa were con- 
tended to havp been among the best reeorded reitults of the pre»«nl 
day. To set at rest ull questions as to duty performed, it was 
proposed to in«titut« a act of exiieriniunls, or trials, with certain 
IoihIh at fjiven speeds ; the t«»to 10 OB ^'eoiMnmption of coke per ton 
p. t iind time of perfannaaeOi" Iha raaiiUa to ba eomminii- 
cnted to the Iit«(itulivB. 

Tlw monUo maxiinuai evnontira power of i lb. of carbon, waa 
dedoced ftom the leeiilta of cbeiDieal expcrimenls, showing that I lb. 
of carbon, converted Into carbonic acid, develo|ivd 14.000 unitB of 
heatt or would raixe 14.000 lb. of water through P, which was 
equivalent to the cuuver&ion of 13 lb. of water at tiO^ into steam of 
ViO lb. 

The formula w:t« «lin\vn to l>i- rlt rifwl (IsrcTlly from Uie taliuhited 
results; it wat ;i im ru i ni:n'i)uui-'ii; i>t H'-ult-, jujJ rt'pre«ented no 
theory. It was expliiined thai liie formula referred to the econsiui- 
cal orapomliva powar of boilen, and that it waa to so way daitaied 
to Ihnit tho WMMadlliaaal eTaporative power; thai o bdlBr luriit 
rais« less or taato ottau tiuui the giuuiwy aaijgiiad by the fomiBla. 
but tliat, ill the laltar aa*a.tl eosld only do to by a partial aicrifiee of 
the fuel. 

In the compitrnlive trials of the Crewe en^^ines and tlie new en- 
gine, with enliir^d firelwx, it was shown licit In: kinjf Miri]'?)' Ui t?n> 
Doilvrft. I'll/ Ci.jivc liuilera raised a greater lul.il iiuai.tity ul' wiu.t yrr 
hour, ntid more water per fuot of grate per hour, thiiu tliu uuvt boiler, 
with graaler ceonotny, in tlio raUO of 9| ib. per lb. uf eoku br tha 
CfBWo bailer, to 7J lb. by the new baiar. U waa ezplained, witk 
apaettothagMatartinialoalbyihaClniraaiigiiMaooltialilhat tha 



in euue inalaneea the engiueeinatead of work- 
iTt wcta parfonniiy iwy Iwadaqaata dn^, and 
olaneta to which tSo fbtmok waa tiol inl«Dded 



defect lay, not in the lioilers, but in the exposed |H>!>iiion and unpro- 
tected state of the ej linderii, by whieh steam was condense*!. :in>1 in 
the too large size of the chimneys, which ^liould Imve bee;i rily I J 
inches iri>teitd uf 15 Inchei" diameter, and in the bla»t-pii>c, winch was 
carrit'd too far into tho cliininey. 

The iorinoia being epplied to the new boiler, iiidicnied that It 
Ooatd not eeMWniCMly evajromle above 1t!0 eubie ffi-t of witter per 
hour; and the eancetnex.H of tliiii indicjition was confirmed bv the 
reHult of ei]{hleen e.Y}<crimeiits by Mr. !kl<ir»hall, iw they sliowc<( that 
tiiuu(;h IM) feet of water per hour had been evaporated, it was at 
a iiacriliee of one-fourth of the fuel, aa only 7j lb. wi re rriiporatcd 
|H'r pound of coke. 

Witti ruopecl to the ruuidily with which the new lurm ul' boiler 
conld get np tho 8te.-im, and wliKb waa attfiboled lo the free draught, 
h was ehown that the ' Uucket," the first tnbo-boiler engine ever 
inndf, gut u|> the •itoam bl lea* time than the new boiler. The benefit 
of the removal of the tahe^mds in tlio new boiler, from tho direct 
uelinn of the lire, was coiiiiidered to li« more tiutii balanced by the 
liability of the lower |art of the combustion-chamber lo Iteeome 
overheated and to be burrr?! asay, nwinfj In the lodging of steam nl 
the junction with the fird i \. Ii u;i> Mj_'_'i'^t«d tliat in onler to ob- 
tiiin better reiiulta from the new engine, tho combnstiou-cbaniber 
ehould be aboUehed, the number of the tubes ahonld be radneedtand 
tlieir teiigth ho exleoded to the firebox, whioh «hotiM he reettietad to 
Ift iM|uan! feet of art-a. 

It W1I4 further argued, that in the statement "t 'Ai iiinl working 
rexulla." Sic, the formuhi had l>e«ii inisunderxtood and wrongly ap- 
plied ; for instance, in the two Crewe engines, of identical proportion*, 
tho results of the formula were «it it< i1 iKiW -i. 84'4, and 73 7, wIht^^s 
the siuno results ought to liav. Ik ij -i i 'ii i to eaeli. In Nn ^■'I 
engine a !<imihir discrepancy waa apparent, the results being il6(t 
and 102-7. In the experiments thvtaselves there were sevanu UR 
plained anomalies, and I 
ing at their fidl poww, 
thet«iiM« ladi 
to apply. 

In the case of the altered ^oods-engine. No. 125, it w.is urged tliat 
in its origiiuil state, the engme mn«! h.ivr lii>en either in n M-ry tti- 
eflicient condition, or that its duty luusi luni- been eliietiy rm iim^J 
to piloting, when it would have been connumtag Iho fuel witlioul 
producing any useful cflecl, as u consumption of ol Ik Of 66 lb. per 
mile run, with an average train of 115 tons, wu out of all proportion. 
That the result of tlie working after alteration, viz., a oomaiunpliaa of 
3!» lb. and 43 lb. per mite run, w ith a load of 144 tOm,Waa Ml 
favorable, as eompiirol with the [wrfornianre of a narrow-gage en- 
gine reported on by Mr. I). Goooh in the Gage Inquiry, where, with 
a consumption of 47 lb. per mile, .■« I'l^d of ^94 tons was cotiveyc<l. 
Also, when coin|urcd with (In' '.ti rkiitg of the Eastern ('ountiea 
good».«ngincR for the hiat half-year, where, with an avera^ load 
exceeding 170 tons, the conanmptioD of oako waa OOly W lb. par 
mile, taken over a distance of 520,000 milea 

A comparison waa drawn between the re«'ent cxperimriits bv Mr. 
Marshall, on the large firebox enginv, and tiioae on tlie long l«iler 
engine, made during the (Jage Inquiry, the results beini; with tho 
former n Consumption of 40 lb. per mile with iin average loud of 
64 tons, and with the latter a consumption of •i^ lb. per mile with a 
load of nearly 60 tons. The recorded results of the work of the 
passenger tnuna on the Eastern Cuuuties line, for the l<u( lialf- 
year, dwtrad aa ami^ aounmplioii of oohe tiador M lb. per 
ntlle ran. 

It was contended, that hitherto no advantages h.id resulted from 
the extension of the firebox ami tho reduction of the Ic^iigth of the 
tulH.>«, still it waa poimiMe that tliis innovation might, W directing 
attention to the subject, lead to important mudificalions (if Ihf sirue- 
lure of locomotive boilers, whici: »li<iiilfl p i^-w-w compaclneM, light- 
nesa, |K>Wer of raising sutiieieut >lt :iiii wiiii mpj lily. li r ; •■fiDrtuiiig 
the required work, strength to nfoist ilie (iiancei of t^xpUmions and a 
form c«leulated to dimuiioh the disastrous efieota of eipleaiana wliaa 
they occurred, facility of repair, especially of the ftrebox, whieh waa 
the'port mo^t liable to deterioration, being niOHit severely acted on by 
the lire, and also requiring more sunport tlian the tabes, the latter 
being at the same time chejiper and of thinner metal, wbiKl !iy :in 
extension of their length the diameter of the external slu II i f tlie 
lunler conld bo dimini»hed ; the fireffmt.; iIiauIH not be l:ir!7, r lii in 
uiiu^ii evaporate the required quat.'.ily ,>( wjilur m sIl;iiji, uiihui a 
given time, with the ulntoxl tinwlical economy uf fuel, and if tJiut 
wawneeonpUiiiadtowaaof httlaunportBMa wbaihar tho avapon^ 
Inghrotwaaoaaiamnietfadthiaiighlhelifabosiorbytba tnbe aofv 
fiwv. Aa to tho nidCMtbcfn, il waa eoaKodad lhay had Mlhai io omly 
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served to extend tbu diioeitaions of llie firi>l>ox, and lu ia(^rca&e ti c 
dilTicultlv* nf maintaining and tefiainn^ ihe boiirr; iind th&t U)> to 
the prfcaeiit litiio lin- n -i; ■ 1 (In- i \;i, tiin<-atK upon the Loiler with 
enlafged (irvbox niid nhortfiifd tuU>«, exhiUUed rather a rvlrogrude 
•t«p tMUl m mwanl ptogreMiw morcaant. 



^I'fbnt Um Pad* VonmfVtifAte *t BilUmxu't ioarnal * 

Caloric Enginf. — ^The uw of liot air ns * motive powrr In plueo of 
gtenin ha» b«en the (jem-nil topir of convernation among men of In- 
tel ligente, sinct' tl>f attention directed to th<> 'itiViJi\"t '>y arc-tint's in 
the American papers of the exporimcnts of < ';i[i'.un -isdn. Kc ::[- 
mationti flo* into the Audcniy of Sciences, not for priority an to the 
idea of employing hot air for producine motion, an old pnnciple. and 
of unknown ori^o,* bnt for the uso of a luetallic notwork for mvine 
or Mtoring the heat TUa idM iipinM* in Imtc aecwnd IndepeiMl- 
ently to Captain EileM»n, MU. rnnchoi, LanMfaia, tad LalMeau, 
who, unknown to one annther, bava applied it in tho coMMCtiOIi of 
inarhineH ; it U evidence gf lhair gO«i\ fuith iu the queatiaa tlwt they 
have each patented tbek invanlWMh whkb tbev ivonld OM htw van* 
tured to b»f e done, if tlwy M bean awara arjim imw Inmntkiaa of 
the kind. 

M. Dur'liii, tiiiiiinL' <i:;,iiieer, brought nutamachlne of nnollicr kind, 
luinjg in nlac« of a meiiUlic network, a cotiimn of luuid, which without 
4mik h MM aiaBtuaL H« waa oocupjcd in the conatnwtiaiB of ■ 
meiiiiie «>f 8 to 10 liona-|>oirer, on this luaw, whaii tli« MVOIttilM 
of February changed the nature of hio Inliuni. 

The priority, so much dijipiitc*!, appear» at present to bclotij; '.n M 
Franchot,^ -ti -.vi ll a* to daMain £iisiaon. for tiia laltar duea nut 
ditu- hi* ti(i< iiiu rior to laaSiwhidi la tta aana period wtth tiia 

patent of M. i'riinchof f 

A machine of thia kind i-uii-<:ni._!f.i In M. Franchot wiw xtibmlltcd 
Id 1840 to a cooimiiiaton named by tbv Academy of ikicoces, vuni- 
poaad of MM. Poacalal, Stealer, Conolw, Havwr* and I*auiUet, and 
h was put In opeMtloa benra iheae jndj^s. BL PovRial, who waa 
charged witJi reporting on the enj{inc, used hl<t effbrtK towanU bnryinjf 
the memoir of >!. Fraitchut in the " carton*" of the Aoud«iny, witli 
bin iiKuiil u«cr>i<)n to innovsJifn^ in ppnenil ; iin avi r'.'iii; u'lii'h 
(•\hil<ited before the full C niniU r nl' ri.'pnl.i «. niili rrf.Ti-nr.' ir. the 
Kleclric TcU'iTr.jflt. "j'n-aklng of it a» Utopian and chimirrical, at a 
lime when ti-in mJi'iir.'iiiie iaffHUlaa waaalnadjr ilk aaotcaafal aation 
in tike United Slater 

We do not daaeribc her« thi* machine, aa U haa only as bktorioal 
InlCfcal, Ibr It doa* not eqnal in any reapecl fliat of CafHain EriOHon. 
Ithu-s been claimed for EricsHon's machine that It n:nli7f« an ixono- 
my of 95 per cent,, and in eonseijuenee of this > x^igtri rition, »om« 
(wriniiH li:ni- f.i'li fi into the rippo<)ite extreme, and have strongly ar- 
r.'i:i-ii i>, IVir.' [Ill- .\L-,-idf'my <'f Sciences, and tho Socicit d'Encouragv- 
meni, ttiat the saving i» m luii'h' itnthinir, and that the regenerator 
inxtvad of being an aid, in ,i lijii<ir:inoi- in the machine, such per- 
sona alleging that the greater part of the heat is lost in (be slate of 
ktant baat, aad that Ihare la a Mt-«ff for the n>u in tho naialaiiM 
whteh the metallie network oflim to the passage outward of tho 
hot air. 

BIM. (laly-^'Uzalat and Lioi.*, who have come out as the opponents 
of Ericswon s ijtvcntinn do not iip]>ci: to isndprntflnd the true use of 
the rr'jrtwTv.'.nr. Ill uhii'h Ihcv .-iltiiliiili- n iiiiil'-iriii tiTnjMTHturt after 
the column of hot air has depou'.t^d tlieie il<> caloric, and den^ wliolly 
its valneu They might as well deny tho pomiibillty of bringing into 
nse the eum:nl« of air wliicb escape from a furnace. BeHidt'ii, thexe 
writera ealenfaita that the lU aoaaia ntalata of wire network in the 
regenerator must wdjgh ISfiOO kilo grams, amoanting to 90 kilograms 
the sqnare meter. But little experiencB is ni-i <1id to ihow that this is 
not so : a Mjuare meter of wire network i f Hi n iies to the imOi 
weipiH tiiiri ly one kllr.rfrstTi. TtK'ri' i« tnorc th.in one mistake in 
llie nii'mr.ir nf' M, « ini;, -( ';i/ubil ; ai:il -M. Ijaia err» in like manner. 
It i.ii to Ih.' ttuwd ihitt both ut liusie meeiianicLans have cormtructt'd hot- 
air engines which they claim will o]>erato tconomic.iUy without a re- 
generator. M. Oaly-Cuuiint ooiH'lude-Ji by adviiiing t.'nptain Ericsson 
to do an'ay nnth the regenerator, and give, per horxe-potwcrs 40 aquare 

• In im Ike Bmilion Ni«i<o. tfUrwarit iniMMsn sf tin <lM»nwi M f » piii l i I «• 
iM A«d«i; »r H.TioiKm u infMntaaarkitfe l>sj ■■ii> a j[|rsiifi|iiiisi. b«Uah sir 
uraii«lr lintnl piol nml Ox rir«i sfsMS). tt «•* Iks Mtjact atm «S M M>*SISI J H SSII 

by B»rl)iullrt •■III <:a?nn« X 

+ M. F#Mchoew,i' ur .iiini'-T .i tti.. ^i..- -.n.-ir iji-. ! [k ' -l*)ani. ftnil •Iw innntor 
tW UmpcalM " (ii>. i< r,:.>r.' w i.i. i, -..'u j^i,t Ml ^ it iit! i-iri* Mint* niiillon* tif frtsca to 
ibvnnvMarst nwcttlatur. wrho ti«» ftMwo;«Utm] 19 himnCrth* poieal «f the Mvenw.— N. 

t Ws ttif tbt gi i mn ' s fUmil asm s» fat Sadt m tSM.— JIas. 
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■ Itcimetcrs to the surface he.itcd. •'This surface in the ialori' cn- 
^I'iii..-."' «:tvs hf, !•« '■^^ «ritr.!! nml so highly iic^tf^*? Ihs! it iilln^s-^ l\\n- 
Iliiril^ nf [ill- lii';it III r-*'..;^- iiM-l(«.«ly into t In- :it:Mi)i|-lu-ri- , no rl.:it 
the econou^y dus' tv the regenerator, were it real, should iM> m-kuned 
only with reference to tfao oMMfd of the aonbuatiUa vadMy cuk 
ployed * Ono paH.sag« lo thb nemolr nneta wftb general and heortjr 
approbation. " As regards the intercKts of mechanics, all mn!h.inK 
cuuis aro vastly indebted to Mr. Ericswm and the capitalists wIm 
luive wcondcd his cflbrl*. Whatever the result, to faptsin EricirtOil 
belongs the honor of having made tlie first great «ui i-.-^ilul atteopt 
in substilutint^ hot sir for steam, in a ve>!««'l of t! 1- iirn'. uiasB." 

Eitfriw, -lyji;;; I'l-' i-ij;;or if mtler al a Kii;,', .v i.-i;,«-a/wr«. — The 
magnificent experiment in the bay of Now Vork has excited special 
atteation In Fmnea to tha aa1;{ae( of motota ia gencm!. Soaa im- 
portant Ibeta hare eome to llgbt within a ibw weeks, which deacrva 
mention. 

The uw of the vapor of water at a liitfli Icoiperature has i>cen tho 
subju^t of extended re«arciii =i, nud itsi application in tl>e production 
of motion has been attempted both for stationary and locomotive en- 
gines. WbiJet I vex" i tj^'rimonling on tho Lyons railrcsad upon the 
magnetic H.int ri :!. .• hI' tin h:ii , U and raits there vv.i-i u trial iwing 
maae at the aame time with a locomotive moved by supor^alorlted 
ataan, tho jdan of wMah la alUI kept aecnti and it waa afterwaida 
abandoned nr the tame reaeen Oiat hud led Siguier to lay eiido fala 
enterprise of a umilar kind, who. on conAtructhig a stCflliiMMit to be 
thus moved, was frustrated by the rnpid destruction of the tubes of 
copprr VI -li i ll -.uiijilii'il llh- -.ti .1111. 'M n.-'1evitle of Namiy h:i:i luken 
'up tl.ii lulij.-rt. uri.-i.nliii,' i:> .XIM. S.-.'Ln r and JoUird, Jiml h;is met 
xri'h ci:im|,iiete sue<'«8Ci ; til,' liiiiciiiiii- i-iit'-triiPted by Mm u urked for 
l-ii- Mi-i at Labn'che, near r';irii. Iin.::ii: ■ -n -i Milintituled for a 
Hteam-engiue of 3fi horse-pov, 1 r, « nS a savine of -10 iier i t nl. 

Chfaihti will fan anrpiit«d to lt>urn that M. wllatiHe i->- l-ii -'^uo* 
eeea to (be oae of Iron for the pipes allnded toL Tha in* iuu uf thia 
metal into pi|>es of a certain length— a teeenl hnnUon by JL Gaiv 
dillot— has come to tJic a>Mijitai»o«i of M. BellevMIe; and the ihm h ao 
perfectly soldered as to resist the strongest preenure. 

" To create vapor in like manner as it is destroyed in the worm 
of a iitill," MVS >r. Sen<j|«'r, " w.'ti f n«' of llw nsfwr important prob- 
lems to be reaolvinl in thi' [iri-^. i.t nt.iti' it -d k-'i i . ' There is ulsii 
one other, which io, that of employing va|H>r directly, witJiout sn in- 

tafimhig madloii. 

Mneh Hthor haa been spent opon llie aindy of reaction, and the 
known principle that reaction e<{aals action. But that which is in- 
contestable as n priiKiole, ho* not yet been established by pniclice. 
The invention of M. Belleville will contribute greatly to this end, 
owing to the facility and tlie safety with which he is enabled to pro- 
tluee vapors at prc-i'isri-" r.\<:oi',-1in',<^y i L'vn'i'il It appears that M. 
Johard only awi'.ii-' tin- n •.11:1, in ^nu r tn < nrr;, out an idea ef tfabt 
kind which be has iiad under contempiaiion for several yearn. 

It i« evident that by tbe direct aae of steam and the wam of M. 
Belleville, the steain-engine wtU not oeenpy one^enib the apace, nor 
have a tenth part of the weight, nor cost as much by one-tAthi aa 
tho ordinary engine. 

It appcarv that the human mind cannot arrive at Himpliclty ejcept 
bv pasoing through tlw complex ; it is like a monntain more or le«s 
eleTaled, whose heights mnit be overromp befurr t^ie pinin .nt the 
opposite base can be re«cli<'il - h'kI wlim n'lu'hcil, tin- l.-vcl n-ron' 
to oe that of tbe ploio left behind. So when a simple solution of a 
praUam iaairivedat, wa tfaiiik it an aaay natond Ihonght and almaHt 
selfmrtdenl 

i^^ngine n)' ^f. Ikanregard. — These views have for a long time 
been oefemied by M. Moigno, with es]M<cial reference lo a machine for 
snpcr-calorized VB|>or by >l. T. do Beauregard, based on the prinri- 

fde of the apheroUlal itate, discovered by M. Bouiigny, and which has 
od to the i]ivention of an engine of small power wUeh k conataolly 
at work in the manufactory of «t>erni eaBUaa «f MIL JtaHlaDi Met 
nier Sl Co., at Ijivillette near Paris. 

The peculiarity of Ibis enaine CODaists in tbe boilt r, Fii^ ], whieb 
is a eyllnder, lieffilapheriauly e«p-«ha|>c<t below, lunin^' abcjvu a 
cover bolted down, and furnished with all the ordinary apparatus of a 
steiun-engine : a supply-tube, A : Htcam-pi|>e for the steam, V ; blow. 
ing-olT pipe, I*; a ste:iH)-giigis M ; safety-valve, 8; escape-pipe for 
excess of steam, placed at T on the tube which supplies tbe steam 
or vnpor In the engine. TSie cylinder contains within 6 to 7 dia- 
[iiiraL'in-, tin l,iirii, i> ul \i iiii li ;ire bi-nt upwards; tliey are alternately 
convex and concave and pierced with small holes from below up. 
warda. By thia arraogeiaenl, the water posses over a large aurftaa 
to juiiva at tiw bottom of tbe cylkud«r, wliere it entera the apfaenidal 
a'ete. It fallit like min ftwn the linit diaplmigin to lha aaeoBd, 
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from the wcond to the third, and ha on. DcMdrii, on Iho <ir»t Hia- 
pbrogni, wlik'h i>« ruTivrx. Ihc iv-.itcr fr^^ (mm '.he c-^iitTo to thf cif. 

CU inference ; i.n lli.' rri'm lln- i in nn.fiT.'in -.' 1u (li.r> i-rii(ri-, 

Slc, m> tliat it uaMca mer lita l»tgc-i>t po^mible. Hurtiice, wliirli u fur- 
Ihor MfttadUid in vxtvni by the small holea. Th« diaplirafnia am 
kapt «t the right dkbutvo uiMrt by tod* of iron. 



wit. I. 




Hm Mt*m U tnkm from lMtWM>n tlic Uit diaphragm and the pre- 
Mding, enunting from tJie top. This arrangnmont tends tu enUbll^h 
an e<]uiUbriam of temperatnre botwevn all puta Of Utt cyUldor« >nd 
to give unifonnly to tlie *letm (lie teimion MlinHL Th« wmil pTB*- 
anre in the boiler vt & to 10 atroo<iphF-n^. 

In bringing Iho gvnenitor into ;u lMn. ii ji ln-jted dry for some 
minute*; th«u by meaiw of n liand-punip, n few glaaaea wmer are 
thnmn iate thvMlet^ the •Mwm btMf bi eo MWt to n . wwl 
as atteatM ftn«rwtf4s, the mfflM w Httnght into action nUdifteih 
Umbm flw boiler. 

In an csperimcnt continued for 9 hour*, 351 kilograina of water 
were t'vupomf «»in«<; inirat ii-niperalure waa 39° C. Tfin' eo^t 
eeni'tunit'ii Ktii m kilf'^rmn'. : j^ireaaure prodDced 10 ttliini'^ii^icri'^. 
This pr«Miuru Mi|ipiti^.:'i ;i ti rii;^T;.tin! of about 181' C, and since, 
according tu Ii.ii:<lrrnuMi, ir.in jili^h.-s» s ita greatest tenacity at near 
300° C, thin temperature tends to iocrvaso ifia rcstatance of the tid«* 
«f the bdlar. inatead ttftvAof vnAtwaUa to H. 

T«b. m.— It 



M. Bonllgny, who haft detected tbmngh liln rcwarcheii on the suhe- 
roitliil Mate, one of the cauiir^ of thp rtpU.KiniiK i,f Klrnn>.engineai 
has studifd with cjirt' the i lianc i , iM idcnt U> whii-h lUe MMf Of 
his invention U i-xp<>»<-d. He f«t>f;iii/i-ii the following. 

1. Tho dei'ompoHitjon of water by the red-hoL mrlal. 

a. K.\oi.'»'< or dt'fk.'ifMcy lo lln- supply for tlio builcr. A*i to lln' 
fini, if it takea pinee, tbtie ia aittnallv no Imraow in tlie volume of 
tho vapor; 6 ralaloaa of ateam (3llX>) jihu 3 of iron (Fe'), give 

Aa to the aci-ond, it ia .ipparent lliat tlio vajiw will dccrcane rapidly 
ai the fUj»ply U onapcnded, and (he danger w ill thun bo averted. Bo't 
it n.:i;, be fiian^d that th« ii iitn:n of the boiler being no longer aup. 
plied with water will redden wtrongly: iin<f <.hnr v. hm R-itr» is ad- 
Dittitd, Uii» water, spheroidalized at !ir-:, ulinijitlv 1j v.- it;, xphc- 
roidal condition from tho lowvriiij; of the temperature by the cou- 
1Iunedaaeeaiian«raMtar»aiideo tjenddn vwpnMion, amdM am 
explotloB— a remit that hamana under certain eonditloiia In vMany 
atenm-bnitm. Tho fear of awch a catastrophe is dis&ipated on tl^ 
afKvting Fig. 1, where it i* anen that tJtc wnt«r fnlU and evaporataa 
in the uui|)hrngoiH which are not eipnsed to a red h^ :il ; in roiim;. 
qnenee of thia eva|>«nitioi , i i'iiliVrinm of tempi r;iri:r.' v\ ill bp 
promptly rv-e-it.-ibliiilied aitd alt danger diujipear. M. liuuligny haa 
asxiin'd nie that he has aeveral tunes expoaed the engine to the 
wont coiaditiony, without producing cither of Ibo iMxidvots Bien- 
tioaad. 

Engine «f iK Amlmti, eaffial ElBeim.*ahrky-JB IM4. alter aaik 

cral pr«-paratoi7 trials, H. Andrnnd put in action on the railroad fteiln 
Paris to Veniailicii an air-locomotive, in the pre.K^nce of a cninniiwien 
named by guveniuicnl, A!th'HiS;h ^'iA i-ntnc points of rewniblance, 
it waa not preciitelv a l al ri,: i h;.'iiic likr of F.riciMson, agiiin»t 
whom M. Andr.md entcra no claim of priority. The locomotive 
actitl through iiir at first compresavd in a beater and then diluted by 
the heat The air acted at higli prexKurc aiid the generator consist- 
ed of a worm plunged in a fire for the purpoite ; on paaaiag through 
this a^ral tube^ the air waa diialcd, then on reaching the aiotoir eyi* 
inderM it undetwent aMiltonaj dilaUon, for the cemcim boltan ef 
the cylinders wwe faniiilied with plalea af aaaHran, wfaish tivere at 

« wliite hr:it. 

The dil.:*:iti).i; tliu.1 obtained increaaed thr«#-fold, acconllng to M. 
Andrand, llie power of the condensed air ; whence he concluded tlut 
in order to arrive at a practical solution of the problem, the previous 
compre^uion could be dispensed witli, and obtain at the name tirau 
tlio condenaation ef the au- by using for thia purpose jurt of the ex- 
pansive force of the caloric 

M .\r.lf ml haanetpntthiaJdeaintopnellee. fint in the ceiino 
of h H t'j iU he faaa aawal thiaa mmailnd an uiMtpeeled fiul which 
wj- Ikti' tii. rition, 

li. ii.n- i:i iking hi* air-Iocoraolive public, M. Amlr ii ii li. 'l II ■! i- ii; 
operation within his workshop. When the rcxcrvuir was ucll tilled 
with condcmed air, the fm; of the dilatator waa made and the iron 
platcB of the bottom of litu cylinders were bfougbl lo a white lieat. 
Thia dooo, it was only neceiiaary to enw the att^^ li of tl>e reaet- 
Tidr to set Iho mafbine in nuriSia, ana eanae the two driving-wheela 
to revolve. But while the upiiaralns was heating U|>, aitd before the 
valve was optim-d, it liapjicned Mcveral times tliat the machine Rtartcd 
i'pnr.t£iKi-"(iiilv and for.itr.'iriii :it.- li to the two wheels n fri?<ilful vclo. 
ciiv. 'I'Jii' ]>t:i nv'ii Liia I'viilinuLii t/am 30 lo 40 m_-i : ii'i^. ti-,Lii i\,^afted, 
wiiiiuut Ills iiiseo'i triii^r Jiuw il 'ah^ produced or why it nlopped. M. 
Andrnnd luia not succeeded in repeating it at will. Already, some 
three years before, tlic same moliun, spontaneous and violent, maiii 
laBtetl ilaalf two or three tines in a small hot-air car which Oux mc- 
diuldan had oude to iMve on niil.<<. 

What may be the cause of this singular phciininciion ! Thoi«c 
vvho cxphiin every thing by n word, who know the precise cause of 
th(» pholera, steamboat exjjlosions, the potato-diwaw, 4c., do not 
r.ul lu leply that the cjiuso is "electricity," and aithout looking much 
ii) thu why or tho wherefore, they can eiuiily solve many other diflU 
cult problems in tho same way. M. AndnM. who lia%aa a mecha> 
oician, a well-merited reputation, must have had roCOttPao to the wle> 
dom of one of thc'^e CKdijii, for he docs nut hesitate to make the 
cause " electricity." 

We add, however, that M. Andraitd'a explanation is not without a 
shadow of foundation. The two motor cylinders which act indv 
j)f>n<?pnt!y on the driving-wheel", nrr nf li'tTi'rent kinds, one wholly 
uf bf the otJicr, by chain,', (urily nl uiat-iron ai>d partly of 
bri>nzc. But the phenomenon does not appear to be produced in 
thia leal cyfindor, and never in tho cylinder of one metal. 

The two ejlindora of the loeoBMrtiTe, In whieb the ■pontaneoiaa 
■OTCMO* wneiepfodMed, eleofiomieted oftwo oiatahb the cflinden. 
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being of casi-iron, and the pUtona and bottom of bMBMi Ftau this 
to the phenonin.t < rnulv^uii,i«b«(«ii]wtoltm; m^)I.And«Hkl 
i* coDvlKciHi tli:a )u (>:i^ bxii mTtpn if ife ■mAmhImI tmnk of the 
elcctrii-ity exciteii by lito hv*i. 

Svtlin|r u^ide nii <-X|>laiuition which, plocidateii nothing, and which 
loay niiwhivvoiuily mike one bvliovv Uuit ihu jirubkm is rcauk<!(l 
when it ia JanUy |^rwcnted, we tony coDclndc with U. Aadnod, wbo 
nay* } St will bt a eonque&t, both KientiSo and failailrial, «f tha linl 
amt, when we shall succeed in producing at will thi» new nrolire 
CMta^and i^ivc it a continued action ; then two ordinary motor cyUn> 
dem, moderately heated and fed siir>->?)(^hcly with a very Mnall quan- 
tity of air dry or moiat perhapa, will -ullii i- tn crenerate an enormous 
fums which N. Andrand eatimatea at 10 or li atmospheres, and this 
with an expense of boat which is alloircthvr iouKnilicanl. Wc sluill 
have then, says iit.elfctro-caJin^ eneines which ahall l«ave Car beltiud 
ateaiB-«iigiD«ai however perfeet, and aliaU naliaa oadar vaUanaa «f 
aaiall aslant, tha marraia aUribatad (o tha amantm «f IL EiieaMm. 

Fioallf , M. AndMnd cleaw hb trolumimnia nauSr hf the lt»1low. 



B IN THE BRTTIBH MATT. [Amb 

ing considcrntionM. " Ktram-boilrra are foand, aa regard* cleclrieltjr, 
in eouditiont :lllall■^,'l•u^, to th':"^<' nf our tn.'—iir clianitiiT!! ; it is pro- 
bable evesi, th.*l wj'.ii vi-l inw^H, thoy coril.uri ri nui^jh larger 

quantity. Is il not aaiurai liui! ihe t>li«nomena which I have ob- 
served, as a matter of chance, in our hot4iir ejiindai% timmU ba 
aomeliioea reproduced ia atesui-boilurs ! 

*I| la kMWJi that aspkxiaaa ara Rrare vialaat, the greater tha 
aiBiaarBtafaleetiM^; aMoa llw other haadtthat the quantity of 
aieetlkity ie greatest when the ateam I* of nioderatc tension, as in 
ataaaibeata of low-pressure engines. And these low-pn>agiure en- 
gines are the ones which often cjrp'iiflf', whtif Ihp V-fomritivi'* which 
arc hif;li )in;H9>ir»r, very seldom i-\|iliiJv." hi Miiip >ri di' thrst- t un. 
siderauons, M. Andrand says tital be baa more ttuia twenty limtui 
tried to buret rcssels of thin sltcet-irun by compressing in it air at a 
high temperatorc, and haa not been able to aiKceed except in tearing 
them whan tha araaania waa adaad to W ar 00 atiao^phwea ; twice 
«nl; haahaproaiMadaiiaiplaiioo} and thaaa wllh WMab «f copper 
when other awtala wara pfWMiit 
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BSACnON WATER WIIBELS. 
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Reaction Water WhMU. 

We (]c><Li;i>alc> by thm name, tanchinv:^ in wllteh Iht WllCr ConUiticd 
in tlinn, and wliirli' iwum from then with » e«rtdn effort, r«Mt« npon 
(he porta of the macliioc opposite the orifices of issue with an equal 
tttak, in ocMMequenee of wiiich it ron.<itmiiiii the»e |Kir1« to recoil, and 
BO ocCMlom the motion of rotation. The follouins cxam|>le will 
ennlile u<i to appreciiito this tuodo of action ; but before >ri^ in;; it, I 
rcviTl to « prim liilo. 

TtiB iquality bi lwit'ii Action nnil reaction, wliich it rpuardtd ni :irly 
a« nn jixi'tiii in int-cliiinicH, haw lHH*n (iircclly ii»'itnin»*!nilfii b'. D.ji.irl 
UvriiiMiilli, in the case of a jet isiuing from a vasn ( /fy/nn/y-ii.Tn 
pp. .TMil H'KI)- lie fuuiwi, by ealculutiuii and cvperiuKi:!, 'Ija". 
the eir<irt rxpricd u|>on the rasa by tiie rvactioo uf the jet wiu equal 
to the weight of n prixm wfaidiliidAriiikiMthewinMkadftriti 
heicbt twice (lie lieitHit da« (to vilMihr«riaHni 
iwA U tto meMm of ito «lbrt <f dddi (to jt( III «i9dU«^ 

Let then be a 
vn«p or ffrcat verti- 
cal lube, uf which A 
b tiie base, which is 
mowble aroand its 
mis c, at the foot of 
which is fixed a 
horizontal tube bd, open at b. atid closed Uirough its rvmaininfr «x> 
tent, ir thit appmtiw b« filM with tnter> tho Ihiid will «wrt u 
e<]ual preemn on all parts of the tube ; that wUdk tdm jplaee at anf 
poinlwill hadci-troycd by the pn-^^^nre npmltopatatdiainelric^illr 
OppMhCk and ther>! will b« an e<;uilibrium. Bottf W« Dllia »n nririce 
at a, for example, there will no lori^'cr l>e n pressnn upon this point : 
thnt exerted u|m.>!i the opiMttilc »i<ic u III be no lonj^CMaterbaliuircd, 
ami it will drivi- the inln' in ttie diri ctjon from ij to e; the Jet i:>»uing 
at ii, acting by il- .'■'■r. !Fi'r4. will ciiusc the niiieSiine to turn around its 
axis c, and in a din-clion njiponite to its own ; in tlic same manner iis 
lha ahntie Aaid aiiuif from ij^iting the powder conuiiied in the 
diotga of a aqirib ar fOckct, iasuing downwards, drives it rapidly 




AT 



V1B.1. 




K ai the l«wer |iaii of the crcat vertical IuIm it, wslutva ladlatmg 

from it many tabes similar to bd, and similarly pierced, we shall have 
the michine of reaction desi^'ned, towards the middle of the last cen- 
tury, by Si-t;iirr, |iriiri'''»i>r cf nuisln'tnatics nt (!iitliii!.'en, which the 
( ii riiiiiii-i I iiii-'ijiU'Mtly iir.inf .\» j; .-'.i trhfel I.Sr^!ir r.:':t,. ll'.n.t, rrtuf). 

KuUr, h.ivin|{ made liiM nn object of his studies (ArttiUmu de 
Rerltn, pToposcd : 1st, to give a curvwl form to the horizontal 

tuUfs, so as to obtain a pressure resulting from tiie eeatrifugal force; 
3d, lo cause the water (o issue through tlia axtanitiea of &• tnh 
which extremities he curved so aa to Haka theiB pttgHmdlralif la I 
radius of the wheel drawn to tfacB. 

I,atcly, M. Mnnouri d'Bctwt, praik 
ing hy ll»e indicalioti of these improve- 
■wnt^ planned a machine fiuuh ati 
shown in the accompanying li|^re. 
Its tubes, swelling in the Biddle, and 
enrvcd like an so, were nnited and 
kaM hgr Iran bars. The motive wa- 
tar la etniTeyed to them bv means 
«r a gnat vertical tulns wfakdi ia baot jMriaontaUy at a, an^ [rianlM 
mdar the wings or revolving wan, riiaa varlhally, aad tannawlaa 2 
the common centre c. 

Tiiew wheels have been successfully established in the inilli of 
Brittjiny, of Norraajidy, anii of the environs of I'jiris ; " from aullien- 
til- cJipiTiuients, thi-y produrcil an efTect HU[ierinr to that (if the bt'st 
executed ' pot-wheels' " says Carnot, in the n.ime of the commiaaion 
of lha loatitiile appointed to the examination of this machine {Jmr- 
tHi del Mvm, 1813, torn, xxxii]). I believe, however, that in common 
plBEiic«, wa cannot, wilhont difficulty, keep tight the junction of Uio 
atatlonary part, the tube conducting the water, with the movable 
part, tlip winjH or arms of the wheel. Othcrni.*c, this wheel wems 
betti r tin, d tlian any oilier to transmit the action of a current of 
water direi-l. d from below upw.ird». Mich an issui-^ I'min tcrtain Ar- 
tesian welU. 

Jtluler, whose ideas upon these reaction maclmies were derived from 
8agiiai'a,daiignad oaa wUoh aaaaadta Um baiter flitad to n<ap the 
ftalT admatin at tUa noda of the action of water. It had the fonn 
of .-i great bell,_or rather, it wa« a Imneated cone, hollow in the 
mid.i:c : conaisting of two conoentrio surftcea, made of abcet-iion 
plates, with a apaoo baiween then, o|ieii at the top aad eloacd at (to 



bottom ; small bent pipes were fitted vcrlicolly all around, and at tlie 
bottom, their extremilies bciiifj horirontal ami in the direction of the 
[in.t:on, nr r.atlu-r, in ;i din-i tinn oppi.'.i'.,.' to it. The niutive water 
entcrinf; :jt ihe t.^p of the lurcc'iim . fillrd the -jiaci' l)»'twi i'n thr two 
coiii<<al eiivcl.ji.:,, .-iiiil i^mnd llifnifl; lli<- ^nl;lll tnbv-. T'l.nigh 
unwieldy, this macJiine has been u.-.<'d .id',.intageou.ily in FraiH'c. 

Three jreaiaaftarfEolaraave a more complete theoiyaf roaatiaa 
wheels; and on tUt oeeasTon, he projected a seeond, wfaidi is da- 
scribed in the Miamirfs il'- r.\caJemie tk Berlin, I7S4. It consisted 
of two psrta, pisced one alfove the other. The upper was immovable, 
and formed a l ylindrii ul ..mi jitii.:il!ir ri-Her\'oir, with small tubes lixi-d 
til the bMUui)!. n i lilu.i-iir. Iiul im lined at an angle determine<l by 
> :i'i'nl.-itimi, and deli\ trinjT tliL' w.-iltr 'jp 'ti the lower part The Utter, 
n'.ov;dile around itn n\in, pre»ei)lrd ul the rii]> an annular trough, 
from the bottom of wliieb projected tweiitv tube*, divcreiog in their 
deacaBtithaaodaafwliNlHliaal iiorizoataUy, daliTarad tiw watar in 
ttoah. AQof llMMp^w«raooT««d,asfiiraadlakndlaiir,li]rn 
amooth sheet-iron surface, deMgnnd to lessen tlie resiatanca of the air. 

Such a machine, w ith tubes uniformly curved, not being obainictad 
at their e.vtreniity, itnd nut hi ini.'' entirely full of watar, Dia a aloaa 
rcH'mblani'e t'j tlie durt whei-U uf M. Bll|tttl,aid ttathaOljaf BalU 
da woii'.il l)c cijim: y ;ip|ili..-:;Slo it. 

Tlie learned i !ij[n,'.T uI.hi:i |i:ue jux'. iinrned, and to whom 
the uiirks of Kuler were unknown, also nuidc a reaction turkine, 
which lieara « giaal l aaa mM a iwa ta that «f ito itIeaUfiMi noawtar. 
We give a aboit daaariptloii af oiM wUdi ke aatablUwd at the nlll 
of Aides, in tha department of PuyJe-Dime. 

The fidi is 6-56 feet Under a wooden 
basin, where the w:iti r !■* in.iiiitaincd at a 
c"n»l.iMl li.'s;;! i.t' II., i-i y'. 
chine of rot.ilinn luTi* r.'jTr^i 
injertini,' orilii-i'..,, filtiM! I- 



ueed the ina- I 'I 
iti d. Thrie ! I 

(•tlorn 'it' < 



Flff.Jt. 

r" 



till- 1 i.ti 

bit*in, deliver the water horizontally in the 

eruwii, or small anunlar haaa, wWah Umas 

its upper port. It then antm Into three 
pyramidai inclosnreii, with verilt'al oxes, 
whose extremities are bent horizuntully, luiv- 
ing an orifice of liaaa^ Tha height of Ijie 
machine is 3-i8 It,; and gantndlv. It b one 

half the m. 

It it <'<.nl.-iM.-d «.i tl.i'.t llic turliini', under 



'A 



■t Itic turli:rii', 

the injecting onf'icvs, may have a velocity of 14-63 ft., that due tho 
bcigl It of 3-98 ft. lilt watw aniviag npon tha nachina with a veto, 
city e<|Uttl t« fliat of the poinbi which receive it, there hi no shock. 
Moreover, the head upon the orifices of tho oooduits being 3-38 R., 
tho water will i^iue from them also with the relative velocity ol 
\Vf)2 0. ; .-iini ii« tli.ii J f the orifice-, in an opjwiule direction ia the 
same in v.i:.i|.. tin- ahM.lii'c vi-l.ieity of tiie tlni.i will bo zero. The 
two Ciaiil/.ii rw yx-i-:-><\V; tor 11m' yr:.u-\mum of etlVct are tliut fulfilled, 
and the <i_ui.nnii- tiTrcl uf fli.j tiirllm- ',\\'.\ hv cii. 

But in practice, many circumstances always occnr lo ehnn^e the 
OOadiUons at tliia mi^tttt a ft t t . Still, M. Bvrdin has never seen 
Ilia laeftll cdbet of nts reietlon tnrbinea below 0-65ru, and sometimes 
it has been aa high as 0.73 ni {Ai\n.-iks des Mimi, torn. iii. I6ii8). 

Koar^ a oenturv hiu' cLqi^rtl nincc tho thty.r^'of rvaotioii msehlasaWM 
tta^ol||iet of Ka'cr'x risciireheii ; hi» inrinuin iip<:in this sohleet, vhldl, 
■awwnr, I am not in « silnstluu lo pruj-iTlv n|iprKdate, hear, according to 
eompetenl judges, the intpreso of Ijia sjialiticul itcnhi*. Jlol since tiieir 
puUlcstion, and portly in conseqticncs of the works of this una: innii. thu 
theory of mschiiMis in Diotiob, c!i(M;ciiUly in all pcrtaininif to tttrir d^uamie 
elTi'-'t, has reached s much grvulvt iV^rx-t: i f i;uiiiTi.liiv aii i *imf lii'ilv. 
Fur ft euiainsry spiinotii.o to rem -iun m hu'l.- i-l' ihii thcurj, tlit prii- 
x\_ ixt^nti" of wbsi h 1 luivo alrrwiy mentioned, 1 will nuppoM, with 
<a\ier, that lb.- WBlcr enlcni thorn without shock, nnd rann thruiiirh 
tUem willioul a ^ari.Un chsnao of vulocilv ; I sluOJ only, Uien, havo to cou- 
aldw iU abaolutu vclgdty iiBmedfcitsIr after its exit from the machine. Ws 
haiddOTMBaMadlte dw dr. 

eanlhmNs of a wheel la metien around Its veitlal axis. Us vilodiy, Mlotlvdjr 
to that of the inacl.inr, is, upon tho liwt element of the oritSccs, >/2y4 + l', 
A being tho lu i^clil of the roMirToir utxivc thi'so orifices, nnd 9 their velocity 
of rotmoo. W« auptioMi their eatremity to be boiinotal, sod perpendicular 
to tha MHoaaf tha ebonmtoaBaa diierihod; thaa, thair vdoekl^r • ii Ibwad 
dtaaoUy opposed lo (hat which the ihild poasasses upon (his ewnnily, sad 
ill ■I iihiti 1 I ItjrliamaiHsliib iiHii i;'ifru it, U I'len y/2;ik-fv' — e. 
H;it tilt! ilvtuiniicollhctlaeaBal'totI.e liT, .j if Shi- irift.T, nuniis tlio hsJf of 



cipal 
M- Na 



the rit n'ni which the wator poMenst n at^ 



I'ruin the macbinc, and 



Thit npiotion show* that the cITcet in irrasUir, as tha eomnles boler of 
(haaeooBdiansiaiheseeanilowinber is lusttsr, and that it wOl ha al its 
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y/i^h +7—9SB(t, txrtfi s it iufiDite. WUcnw wo coodadt, th 
nacHog aMehincn, ihc t'OVet am iMwar ba» c*M in ibeoiy, (qnil to tiM 
of tfaa motor, uid thai it i> gmtar. In pcvporlliNi •■ tk« Tdodlj of rM 



that in 



toying Midi iwwii h m, wt •boiild liani to cooBt Dpoa • IbiM tf mMr «f 
hone-rowan, «t i«MI> ftr cub iMctotitn to bi RtowaA •■ 
an; wheel, thb iriE ba iha ftnsa of lha«ainiiil,«r •lUOT^ dhU 



ia tha BkOfe ooanidsnble. 

IlnaBjr, thi> v«iy ;<ar, int, H. Combea, miDioKsnffinMr, took optlM tbao- 
Tf of rwctiiHi inocfainco, tmi sxieDded it to ell the cimoulADces of motion ; 
•ftcr iiavinf »1uJii-l cunfullv tbo! of Eulcr. ho <■^ta1■l!«^leJ « more ijfncnU 
one, whiL'li lie i-rx-'vutol tu tno Ai^^uli'iny of Sci<-in*v':i ; but « yet, it li** n-tt 
beeii ptiMLHlienl, Fniii t*ic t*]ion n-tticr njon tliU *uhic<^, insMsrleil in tho 
rv^wriM or Uit^ Kc*.*i..ri!« t-t' tiic A'-udi-rr.y Scicuim-:. it.c?>i:o«of titb Au|;it!«th, 
ttic tVnn.iUi' ut' M. t't-'iulx-s in r\'iii-*.iuti ni^t-Ititiv-, what iboM of XI. 

rcmcxlci bttvc sLovitj for turblucn, lli*t tbc velocity of the wlicci may expe- 
rience »,'rv*t viuialioDD, cither ia<Toiuiini{ or dccrauini;, from that ffivma the 
taunmvin of effect, wittiotit > mwlicd diaiiiiation in th» effect. " It u uv- 
innij," obMfvw tba aallMir, " that tbe gtUst of tbo mrtion wheel nliotild 
balMd apoB tba wbadllMlf; and in aidartliat tlie awful effect may nnutin 



■Iwan tbo •ome, iiotwltbetandinf lb* vutatiooii in the volume of water, it i< 

re<iut?]'.o llnit tUo eutvn fthould net nt onoe upon t!if « liule of Ibo Oti&bU of 

eijErt aM'l i-'..i<> of tiic movable pi]>.--^, wia.-ii sUlmiI 1 luivQ batvaantlMBa 

C0Q»*\uDi rii'in, (tt-tt-niiiiied by the c^jualiuQ of iijotiou." 

Afpmdis, containing lome obtaruitioia upon the efcc! of grisl-mills. 

The horUontiJ whcoln of which we ban' bL*ii (.jiriiViii^, r>.;i.'vi:vlly tho 
wbe«l0 propcrlv no oallcU, are Ufiualty attached to erist-milti* ; the»c &]«<> pn:- 
aeot tbe most n-tqutilt oxnuiplen cf vertical n hcoU; their pruduct in of Uis 
meet iteourul umc^ aud in nio«t intitnotcly ooiiiicctcMl with our flrbt ueocMitiea ; 
tbc«e coiuJdentfoits iudnce me to >liitc tbe little that ia proclaely known ua 
10 their uuful ellket. 

What in the mislance oiipoftcd by (train to the mlltsttHiet tbu ii the lint 
qilcMion to bf ri'»olv-rd. It* ►r l Mii'n nill :!ilTi-r fur in'b kind ufgniB; we 
IMtriot nur>f--lve- t'> \hr Tlinst ; 

iahre,* frviHl n-mo i.l.MTval; 
tba nais1auc« or I'^I'iirt upix'- 
aflbn ac(» at tuo thir 1:< ul' tl 
aaorad part vf the weight of thin atone, indoii 

(UDm< <I>* dtamMr of tfaa millauaa, « in 
cubk Ibot of tkt maisrlal eompoalag it, aad > tha 

ft in ana nlMM ; iia wriBte la ^Wnr, and ill Tdaci^ al Ite ailnadlgr af dM 

ndlna^ Tba d]rBuia«*i:t, b^ tlM aflbrt of nabtanca malUjitlad by 

tbBTiloofl3r«f itapolBtoftwUoatlm, will hr 
t « « »<» 

- — J',r X = 0 ' 

'J2 -i 3 60 



omploylni; i 
four Hon 
Kor any i 

-; or -OMMiwtyi. 

That wa mtf ba enabled to jaigt of tbo actial aoiooDt of work of diflteaot 

miDa, and «f tb^ mechanical a> wdl a* eeoiKHniaU effect, I giva. In tbo 

fttllnirini^ tttbli?, tbe re.iulfii Lif some uullicutic ob««rratiDD.i. 1 there Indicate 
tbe kind of v> btcl ii^cl, in ii^ tl.o vuiiie of «i <Mrr»t.)"judinkr t" It, luvorJ- 
intf T'* the l>.t-t- !vl:«<>v»j l■^t!ll■l■ -111 I. In a i^oti^ cnnccnmi.' earh otwerv iiliou, 
1 >-l.ii:i fi.ri.i-t. -niiir tjiitu *.n rt fcfiiril 1:, (hr uiill whcrr it wiin iniule. 

li-r. tirst, I nijiark. that iik" Na:r.i! irrindiiiK' r^ltjiic!, wi'l; the ?jitiie d ici-liarv*! 
of vialcr, 8:id with tlte hiuuu may K'r^tid, iu li.e twiaie lime, qiiaritiliea of 
^rain which niay vart an um to tliree, and even more, accordiiiir tut tlio ;,'raiu 
ka coarte or Bnc, hard or soft, or acixirding n» it >• to be mjub' into th* flue 
flmir Ibr tba liakerioa or tbe cocno for military atoreK. So tliat m matt 
ttguA advaa anon tanaa tba latioa indicated iu thia tuUc, as wall aa 4m 
waAa of dUhrent antbora, batwaan tbo (laaotity of grain gnmad and Iha 
force employed to grind It. 



[■t>Tt.^n* ui! aL, that jT r;i or wheat. 

lAmado iipoii ttie tvM^^ ol l'r ^V' nca^fi 

I by con: u> ^rinditii;, Kopprving tbat Aia 
II* uf tlio rnnncr-Ktonc, aa wa I 
indativo of ita tziurta. 

_ a 



nhiii'H, i.r nliicli niill!*tone^ 

i;o ivr eu^^ l>. I In ll.v 
hicil win Uu-n Uv Ibo \jLliU! 
Ireful effect of the miliatune, 



The h|>«iflo Rravity of filid oq* or C4ilcareoi: 
ar« iDaiJc. Dev«r variot more than from IMi ti' 
I'ount of their ftjtturew, we nii.-»c it to It-i jl"^.. * 
of w ; and we vhuU have for tbe exprejt-ie:i 'A' tho i 
■M!-a'<oti" !: 

Tbia viJaa abould only ba regarded aa atwroxhaata. ... ... 

ThaqiMaMoii of tba aacfiS allkal of nliU mv Mlrad tirniMlM of 

ore direet ihletaat to ua, Ui datanninlnff, by axpeiteaat, tba ftrea neata- 

uirv to ^tid a ^iven quantity of eofB. 

M. .NaviiT, coiulilninc and inveadgMtfalCthe various piiWIahed doe-nnicnw 
iil»>ii this HoVijoct, cnnolcideD tbat to grilid S-20i lbs. of com, woaid reijiiire 
\u toimprr« the m!I;^tone with a dynamic fnrcc or .jiiantity of a.jtiiiu eijoal 
to 4'i1.M2'>-«. «• ;t thcru wmdd Ibm In.' :'jp1.'.;;i-'1>-' '-• fur a iioLtolitJ.' or S 
biwh. of corn, tlio »i/:i;h; of tl;c bi'. rolitrc lielnu l<!.'i-4 IbH, a- a mean t.Tni. 
We naually entiaiatti Slie work of a milUtoue by llie uuuifHT of bcetolitn-a 
greund in one hoar ; so tbat tii« ijtiantity of action which nntAt in .levi j. .|.ed 
aniiag tbia time will he S-OI&Sl>u>'>^ *>- par hectoUtns or «3»'3S'>- n. uo« 
iaomo : a force equttralant la lhatof 1-H faon«-|>owen>. Thia value it much 
too •oialL M. Ilaehotle, measiuing tbo forco by meana of the dyuaniotnetric 
brake applied to the fliafl of the niotivo wheel of a mill noor I'aria, which 
worked onlv ou a Urge scale, found it i-i* borse-powera. At tho railh in 
tho environ* of Tonlonxe, MM. Tardy and Plobcrt, with ■ brake Utted to 
tho ahaft <-irri ;n2 the (friudinir »l<in«| (jiving immc<liatily llie force - f ihj» 
atonoj fouuil i'l friim 2-80 to S's7 home-piwer*. M. Hfen, ainoni; ni-.nnT- 
ooa ayoamotuetric obrervation*, found it i-bt at one of the goo-i niilla of 
WMtpbaJb^— milla whceo y icJd Ik, in troth, very amaU. , , „ 

Vrom tbaao Ikcta, and Kome otliera, I aliall Iiiihr, tbat tlis force of a mtU- 
aUMia, to grind S'^t baaheU of cxini per hour, eicaada tint of two lionaa ; 
ino«t (Ireqnenlly, it wtil he nearer three. To provanl aB aitalMiMiK Wa 
will adoi)t the laat wtlmate i eopeolally if wo refer H to tba moving wheel of 
the mill, ft wheel which ii'.niUly trarmmitf* its action to the ranner-i»tooc 
through tlic intervention of gecrii;;:, nhitli ali~ir;" a [uirl of tiii:< action. 
We aiutll con»eilucr,l3y aihuit, tint ;;i-n</viV. fA» /.jrr-. t^>o>A o r,'ii/.'-lf*»<; 
riinrfif po—ttt it a tline Aor»e-/i>tfvr fxr ludaiitrt ( J »4 bat.ii. i •/c^rn ■rronm/ 
in aM JCwr. 

Aa a wboai only lakaa tbo mf' pait of tbe fives of tba motive ciirrcni, the 

ftfaa af tUi aanant, an dia bMii 1M Iwm 1M daim, ibanld be the 

vahta of ai, ftar tba dUbraat whaaii wo may emnlay, baa baan attran la lUa 
r. niiabanl«^OIIirt«od««>(>a*l«haabandlwMiiia;thni^in 
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(si "I leum." aaya Evam (p. 1»1 of hia MSimitU ami Milifr t OnUe, 
tntit<blcd Vy M. Itenoit), "that, ftoin exact exj[>«rinMBli^ nuuio at tba aa- 
|,etii-o of tbii Kngliah Kovemmant, U la awcrtained tbat S powar «t tvHf 
ibotisand cubic ft. of water fallinir ono fool, can (rrind and bolt ona boalMl of 
com." l)oe« the power iet dlr«cHy ii[ioi) tin- niill»tonof If tharawai an 
intemiixlinte iiiaehino, wliat w/n, it f Kvnn.« iloc-i not till un. Tlio GMarllblh 
he renort« indicate* a for<x> of S C. h ir»e cni. fi r irriiidiutt and bolting tbe 
baotolitre, equal to S'M biubela - I take three for the grinding oulr. 

{V) Obacrvationa made by M. Mallet, vii£ii/( cr, ui-in a mill of the Enslikh 
rattam, in tba natobborfaood of I'aria. Tlie ^nding-atooa waa 4-MA n. ia 
aiaaaelar, and waSt tnm I(X) to ISO tuma per minuU'. 

(<■) (ieiioni TvsnH of very- nnineroaa ohacrrallona of EvaM apoo tbe niOla 
"f ti l' I'liltcii Stateii of America. Tbe biiekct wheels employed are badly 

invT.i if'l ati'l hii.Hy .ii-i'ieo-l, ajid pn-rctit 10.1 {Treat a licignt of water afaova 
t c .i:riuiut. T1ie mill/'toneh arc ifi ncnil'v livi' Wri in diameter, and rnaka 
',<»< turiiti ill a minute. (UMT't OuuU, y; ijl i 

I'l'; }i*;cn mode thia oWcrvatian upon i.ii 1 .a \V-...ij,lialia. The w hi el, 
wliich waa W'M ft in diamelor, drove a iniUatoDc having only 4.6£ It. in 
diaawter, and making aixty-lwo turaa par oifaMrta. It mada Mf Imv on|y 
t!tri» Iba. of Ana flour; tha other milla «f tha eOOOlry do aat ]rMd 1 
aceordlDg to the rcfiort of the aalbor. 

(r) Thbfact relate* to a mill aatabUahadoMna mHllatoMHina 
tatiban, and working otilv at Intervala; aeeordingto tba ai>p|ity of watar, It 
yid.la l'.'<, 1«.*. u;i i 1 -J 11-. of flonr. 

■; f\ 1 mailc th - t r.ii-i'tn -.ij:.rm one of tbe bent tuihi in tin nciirhlxtrbood 
of 'i'oiili ii>c, tbu liii/^rd UtlL cntabiiahod uu Iho caiial of Lau£i>ed«e. It 

wax a merchant mill, and jiatdad an nnaaail prgdaati ooa pair af aumaa 
irronnd bunhtiia of corn pwtMr{ and tt««uir,aawlrtkaip«nad| want 

aa high aa 11>;> buahaia. 

(If ) Tba mlknM7 pndaat of 0M g«ed MiUi aa aia aand, iridak 1 1 
in thia IbM, ia in aata aht«a oo Iba. af flaw, vh« 1 
hakwioa. 

(A) A aUiabdow Iha mm of Bayard, bi tfaatdaa JfMaiM, upon wUdi m. 
llobert and Tardy, after having rxM-ntrd the dynamomctrio eapethnaiila 

mentioned in Sec. H71t, al*o moile varlnii-* obiiterviitioiiH li^.iti tho gtbldinf ; 
lljat notC'l in llif Uhle wa» done )iy a ini.l-V l.' wls f nkul, anaworicing 
fir traffic; it vieldcd alxiiil »lx bjj-bcL-. Jiuc at it* i-iiie wim anntliermUl" 
i-loiie, which Iind been picked a month and a half, an l n lih h, with a nead* 
4'iji.ii] fjree, only made tiireu bosliel* (of fine llour, it ii tniei ■ it. e\[iendlH 
thua per beotolura a powar of more than rixietu hon-c<, though Uio mecha- 

" {t,t,^'^Sam^wSSn»\lMm were also mn.Ic by M.M. Tardy and Kobert, 
ny.iii thrM different alonca of tlie mill of Bamcle. Tlie flrat had been 
i1rc.H..4ed an hour and u half only, and made flour for ammunition hroad. 
Tlie ^eeond hinl 1-K>cn dreanpd eight daya, and worked for a bakery, finally, 
in thij hc^t, fl.i ir wi-» ^.Tnr.nd verv Una, and tbe milUtonu had lieen 
ii^ht y riii'ln-.; i.onie ; niv;ou». Thoao trriiiJintr-i-' j:i. «, lut Well a.i all 

thi«i'ot the eonntry, are made of porona ailex; they are gcLcnxlly b 'i It. it 
diameter, and make about el|tbtytnnu per minute. Tliey<loDotaoconj)fli-b, 
per lumr, more than one to one and a lialf hectolitrea, rarely two ; and the 
proprieloia of tba miUs ai« aatkAed f ' 
£b«wh«i«. it ia aaid, oMta ia aeoooip 
trough-aiUa of rronnoo ^iaidjnota 



WMk flviha 



na( cnpaod • Am of i 



anil a iiaii necromrea, rareiy two ; ami tiie 
aAed if tbn' obtain regnlarly one httctoUlra. 
goamplUMdt and aoconling to U. Taffa, Iha 
mofo thin tlahaatoUtiaa i>er hour, anil da 



.tiii>p.au ^ 



■ .\p[i'*--«ti*in il"^ pniiij|*« if m^M iii(]ii* lilt iliTfTw machiTifi 
i( it Mt cubL (I. per tr<atri, wilh a l»ll M -JUM ft.. j»U» |« 
: thai M a-M heuslMnai aad a lima «f iaa iMn*-|iaw«a par 
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LACON'S BOAT-LOWERING TACKLE. 



Luon'a Boat-Lowartug Tackl«L 

At Uk- twrlftli ordiii.'iry nu-eting of the Soci«1v of ArUi, a papi r, 
hy Mr. William Ijcon, "On tl>c Manogffncnl SIiip%' Doats and 
I.019 of Lifu ut Sea," wiw read by ihn mrrt-tary, in tho nbwncc of 
Ihv aiiihor, whoxe improved m^ds? rrf jrnvprin^j boat* « a» tht^relQ ex- 
plained. 

In the ordiuary mode <>f lowering; a host, it reiiuire* two own in 
ilw boat (oM «t «ich Ml, hi unliocrii), md on b«i(4 0» ■fai|^ tirn 
Dtn to lower, aitd two oui to olMr the ftlla— IM Msy mtter wbera 
Ifae falU im little a«ud, aoA MNM^mntW ttlS; and when, la th« 

MRU of the hiri,':'^! reieivbaiit>alaHlwni each (Ml M twenty 'two fiilluim«, 

or 13'J lout loiu.' Uii ii-r any cSrcum'firvri it r«"itiires the )»Tetttest 
onanimily of ui li in n i l te [urt of tfi. M- -ix irn n . !• it tbis i* not to 
be in!«ared during' p«rioda of eicitpmi i^i mi l >iiaim -. ;ind dnrinj; dark 
niffhln. If one of ihe falU nJioiild Im: Ii -.viriil 1 m y, ur il' cric 

of UifOi »buuld fuul, or bo accidvntjilly Ittt j^o, tlien one end of the 
Imat hsving icadiei tha water berora the othar, it ia im|iaaatbl> fair 
the men !k the Iwat M mh«>ok at the aamo tlna, and an accManl 
nost iiie\ itably happen. Or, auppoiitng lliat all hn.i gone light on 
(ward the ship, ana that before the boat hju reached tlie water, a <iea 
sbould lifV tlio stem of tint bo>t and unhook the after-ljtckle, then, aa 
in the c.im; of the Amauiit, tlie boat would nheer acroaa the xca Ims 
fore the people in her could unhook the fori- tii-ftlr. nriH fl»pv would 
thereby bo wiwhed out, and the boat wo ilil r.-in ii!) IwriLTi;; l y llic 
bow ; or if, iu Uie act of lowering, a nhouid iitrike ilie bow, and 
anlumk thit frt«4aekla, ttwn tha IbitMnd wonhi iamadiateljr fall 
d««ra,aod tha |iMple would bo prodpltalod bilo tho aaa and drowited. 

Turn h na reaton why Ihia operation of lowering a boat should 
be dUbrent frolii any iBMhanie^l operulion of the like character. 
We set', in the everv-day operation of rai^in^ n weight, that when 
the weight ha* altaniod Uie recjuiaile elevation, the power i<i di-i- 
conriPi teH, find » ?>r!ilip, or other analogous conlriTanco, !» Bubsli- 
tuii-d 111 unirr -M n L'iil..'i- il-'i descent Why, therefore, ihuiiM iii>t 
the raioe plan be adopted in the code of boatn which remain for a 
hmMhaned paitod at Um raqvitlto elcraiioo, and whieli aia only rc- 
■inind on mkUch onMrmndeat That the prim-inle waa aeknowledged 
•van by sailors theai<ierve«, niigtit b« ahown in the caae of the an>.'lior. 
AAar ttio anchor baa bevn elevated by moans of tho chain to the level 
of the water, n trickV. ctillffl 'hi- is used to raiw if f<i Ihf \i-v\-\ 

of the flt-i-l. '1' II-. 1- t it j'li.vi r : und sailors know vi ry is pII. ituit if 
they were to allow the saaie ri rn.iin, t'ii> iimli ir u duM m'. i rbo 
uned on Hudd|;n emergencies; Ehi v tL. n r.n.' -iii,..;iiiiii- :i rope 
(called tho '° cathead stopper'*), and remove the tackle. They remove 
tho one tackle Ihnn the anchor; why Ihcraftn ahonid they not 
remove the two laeUea ftom the Iwata, which, ft haa been ^wn, bi 
their ow require the K'enle»t unanimity of action 1 

III Mr. Lacoii'it method of lowering a boat thin is proposed to be 
elfectcd by a long bar, or ir>il nf ;r.iii, \(if!i ii tmrr.'! .it .■iiti«<r <*nd. of 

a suAicient size to carry ttio rLi.;iii-;[i' liii^''.l) nt' rLi|- r tihiiin. vviili u 

frifli»>ti pollfV «>id lirul.i- in lri<' i-i-iilr.- T^l^.' rn;'.'s, nr i:'N;iiivi, nn: 
(■riii:t.s li ii to it.f li..:rt l.* ill ^iK']i I. miLiiiuT lli.i* ti'ii-', will w.ipj'iiT-t uiiv 
amount nl w. ii^lit till the boat haa itjadud water, when iltey will 
amilipb aiii i:i~< I '^inoel by their own weight; bv whieh maana he pr«»> 
vwtatlie r ii.ilii.ity of Uw boat bebig dra^nasf forward, c»]wi«cd, or 
8uani|><'<l, oy tlw motion of the ship. Uy ineaiui of tlie friction bral;i- 
he enables one man to regulate the descent of the boat, and bv mt .ri4 
of 111* porallel action of the two !am-l-< lu' iusiin s tlie lnntN fli ^i i i il- 
felg evenly upon the .v ii, r. 

DiagTnmH were exhibited, dnr.ui lo vn'r. nf tlic iiltir ^M mi board 
two of tho Sontiieontern and (' 'luiin'iitiil ('i<:ii|i iny'n y-tii)% with a 
ixtt^tMlo of cxperimenUi conducted at Folkestone, on the 6th of 
Awnat kat, when a bent waa lowwed eewnl tiaeadwinff ibe day, 
while aleendn^ at the rate of twelve and aliair knotik tvitb Mr. bieon 
and four men in her. 

To illustrate tbe dangers of the present ayatcn, eefend extracts 
from tile cvidevu i'i nf rhi- nurvivur-* nf the Amnon were rci'l with 
which moat of mi-' ti'.Td'.'m nni-t In- rumi liar, and othi r illi^trati'in?. 
Were loJicn fr"ii'. I 'u' ta-pi* nf th-r: Orii.n ami the Af^n.r'-r. w htch struck 
u|M)n the Snn-ili 111. 111,. ;;ii||i I)i.i.i'iriLi.;r, ).^17; lliu /'.i;.;-tu*, which 
struck upon tiu; iiaid..«tonc Kock, near lite Fern islands, in July, 1S43; 
the Soliatf. which aank near Cenmaa, •( aiidnighl»«n the nh of 
April, 18 13 : the Conipmror, meeked near Boulogoe, on the 19lh of 
January, 18 12 ; the nienionbte deslnu'tion of tM Kent, by fire, in 
the Hay of iliiway, on the Ist of .March, 1825; an ineideot occurring 
on board tho I'enaytfi!', Tl, n:i \h-2 20l:i Xovcraber. !H<M. whiNi iKIi- 
inj; tho anchor; und .innthi-r. uml mpl.iMvmlv omi Oii'iMirrii!:,' on bnu.-d 
the AUitilk, 74, off tho Cape of Good Hoi>e, 30th AprU,' 1835. A 



tha anbject of phga ibr baata, niiaing out of 
tbe repeated oeeaalona lo which. In caae of accident, the plujrs have 
been lo:,t, was the cane in tbe recent wreck of tbe Viclnria ntmiuer. 
Various Husrireslions were made for securing them, or for the use of 
a valve wfm li I'.nu'.il n'jn'.v tin water to e«ap« from tho inside, but 
would be u|m-,.1 t' l iTi^Mure of the water underneath. Several 
contrivances hail I'l ,11 [i..!<'ni»>Ll f<>r the purpnifi, all of which were to 
Kotne extenl good ; l.nt iin- fm-' nl' their l)i-in^' more exp«n»ive tfian 
the common plu^, kept them from general uae. Tl>6 proi>er plan 
waa to ha«a Iha eedhiaiy nlofi aeeund beafaie the heiK and wlien 
that waa net daae,U waa nmnvaglact A very efficlant contrivane* 
had b«en inxenled hj Chplaln Cfaixton, which entirely nuperwded the 



plug: it consisted of a email hieaa tap, fixed in the side of the ketd, 

by whi " ■ 
osed 

era a' 

!rji|i mill Siu ikle w .ii" i:i^'i.;"'>lod to supply 1 in; piiii't' nl' ei i.' J;i;.'e, aa 



which the water esc-aped from the 'nsii!.: 
rely 

were also made on tbe mode of iashiu)( thr <-:ir-i to the bonis, nnd a 



closed entirely prevented the en 



when opened, and when 
t tlie «ea. Some remarks 



being more t'lii.ily iindone in the alutence of a knife In caae of neci<lunt. 
In aaawer to a quoaliui aa to bow Umg Mr. I«eotfa plan had bom 

bellm tbe public, and trbetlier il had been tried ptaelieally, 

Mr. Farley atated tliat it had been before thr- juiti^tr ahrmt n year, 
and that it hod henn tried with great fcucce&.i. .S.inu liiniiih^ ago, the 
f^t.'i i n i f Ihe Belgians steamer made the trial off Folkatonc in a high 
i;i.l>' nf wind. He bim«elf w-as on board. Il was tried first with four 
men. and the host wan )fjw<'r«! safoH' whilst thf> steamer was going at 
full speed. Af.'-Mn il ;v:n iric l \\\[U twi iii-'ii and Mr. Lacon with 
en^uai aucvauM, notwithstanding a heavy sea was ruuoin]{ high at the 
''~e, and the ■tcunr mn CMng ait the ist* of twelve aad « bolf 

to Mr. I^eaniaad thn fntmiktgn 



A vote nf 



Tub Pmasian govemmeul and the aniboilitice of the BeetH>IBee 

departmetit of that country luiving decided on aeedendtig the poitid 

C'lminiinication through the PruHiiian kingdom, an order wait trans- 
mitted to this country for Mr. Elbertzhagen, the agcnl for the Prus- 
sian government in mlon, to eontriti t f >r Iric f tiildini; of a fast 
steamer. In l.c ■•rn|iliu r.l in convening t'li- muili t'rimi Stettin to Stock- 
holm, a dtHtitDti- oi atiuuC -1 10 miles, lii cuuipliiuu.'« with liLs insSruc- 
lioiis, Mr. Elbortzhagen entered into arrangements with Mr. Mare, of 
filockwall, lor Ibe cuoatruclioo of iron vesatd of 6u0 tons, to bo 
lilted Willi MMlleiiiig enginea of S90 oelleelife hecwiioww. by John 
Penn & Bon, and the vwaal, havuig been bnOt and fitted mth the 
engines, was tried down tbe river last week to MCatialii her sjiecd. 
The Safflrr, Uio name given lo tlie pai-ket, to comneniorate tlie name 
of the lute I'nstm.i^iler frenerril of PruaaU, left Peon's wharf, at Dept. 
Innl, .ii:il ni; :irr:v:rii; :il llie I.ower Hope, in llir Su.-i Jd-iu l . Ixlow 
I'l-u. i-i n i. tlin utuiD Waal Uiiien, and she run the measurea inile in 
ihri i' inii'.iii. s thirty-five seconds, or at tho rate of 16-714 kiini,>. r 
hi.ui , '.viili the tidv. On retorning past the Dooaured mile, against 
tho tide, she ■eeo npHi bed the d i it« » a o in iv» orimile* twelve ae«- 
onds, or at Uw rate of ll'inB knoM jwr henr. On a|pMn ran* 
ning the meaaarvd mile with the tide, ahe made the distance In 
three minutes twenty <ight seconds, oral the rate of n'3<)8 kiiota 
(>«T liiiiir; :vtd her last run against the tide occupied five roin- 
uU"< iiiiu'ti I II seconds, or at the rate of ir385 knots per hour, 
I'iui':^ :iu average speed nn (he feur runs, two down and two up, 
i.r I 1 :e,;0 knots per Imnr. 

Mr. Klb«rtzb*g«D, the agent. Captain Gnwvon, wbo superiuteiuled 
her ranatrwi^ei^ Ur* Wntoma^ juL, win daiiSMi the veMel> Mr. 
Hartiee, of tho lim of John Pens 9t Son. tte eonatnNlon af her ea> 
I^MIt, atid Mr. F. P. Smith, were on board during the trial, and all 
were nraeh gratified with the result. The A'd^^r ia a paddle-wheel 
steam-vcssel, drawbg 8 feel 6 inches of water, and her engines, with 
A stroke of 4 feet 6 inches, made 3.H} revolulems nn tho average of 
the fonr rant, the worfciog preaawre Wog 14 Iba. in the oquaie incli. 



Jliti'jry. — DiKcovercd by Black in 1757, and described by him iar 
hi* inaugural dissertation on magnesia under the name of Jixed air. 
He observed tlie exi«.tcntf nf ihU fu'. In i^nnnn iii tiiufi-toni' and mag* 
ncsia, ami found il:^t iniiv In- i'\(irlli^l IVnm ihe^e -^iList nu s» by the 
.-ictl in of heat or acids. He al.so jenmrlceil tiiat lite name gas is form* 
rid ilunn^:; respiration, formontation, and eombiulion. Its compositioB 
« Warn Turn'* Ctw UB r , TUi simse. storf tf MMt$ aad Ow»»w. 



Digitized by Google 



CARBOVIC ACID. 



was fint <li>mQn«tnitiMl syiitlictir.illy by Ijivoiiior, who buriiMl carbon 
ill oxygen g»«, and o!>liiii>''i5 carbotiir acid a« ttn* pr»>Jiirt, Tlic Mino 
experimont lias been ic i. nr. d by Oa^-y, A!'' », .m l l'i |u ami otlicts, 
wiUi tiie rc»nU drat in lhc> cninbustion of diamond or oihet pure car- 
boMHMnw RHiter dw Mfgm nndmgoM ao dMagt of vt)laia*,<nr in 
othnr worAs, thai eufaoniB Kid gM coMahw Ht mm voluw of o>y> 
gc'i : t i-Tirt^ ilie ililSiimiee at ap. i^raviiirs of ctHioaic acid and axygen 
}f»- ? 1 f/i' ; — I-I09S), or <Mdt&, gives «iact railo of the qnanii- 
t:. > nf l iirl. II iiirl oyyifon combiived, being 0-42I5 to 110'25, or 6-13 
111 It;. Smiih-i n i'l riii.int illu»trai<^l iU niitnrc aniilytrciilly by reus- 
ing the vapijr t t pt]05|ih. nss ovr-r chalk, or carbonate of ilmc iH-atfd 
to rednesx isi n ;.'l;i-'s tuL«-. TiiL' phoBoliorHs (OMk n.wf'. ri U'-m the 
carbMUC a«id, charcnat in tine romi of a ligbt black powQcr u a^t iliipoa- 
i|gd,awl lbs phnmlwric Mid, MrUch «n finntd, «Miail wiih tlw liim« 



iVqMMfmt— Coimiiteiitly by Iha aetim of faydtwihlatie add, d(> 
■It'll with two or throe time* tt« weight «f mwttrton ltaigacitta«r 
marble, wben carbonic acid goM aae a pta wilh cBbfviMBonce, and chlo> 



iilous lasle, ctindeiisnbic at 3i ' by a p: 



liquid, which cong«'.TK ly tit- 



••urn ' 



ill ol il illlil H. ll!- 

ii'.ovfi'i'T' > into a 
".vn I ii|ii.niiion. 



eUimatcd at — IBu', and at thai tempeniture ih solid uoder the atmo- 
spfaaiic prcfltsurr, bafaw Iha Aiat iatlaiiM of t aolidlliad Ma. Tbaaik 
gr. of the giu i^ l>5M. and 100 C f. at 60" and M Bar. wei(fc 

4T26i ^nunii ; the ap. gr. of the liqaid at 33" ih 0-83 ; it dtlatci re. 
marluibly from heiit, it« cxpan»ioii Uiinif upward* of four timvn iliat of 
air, 30 vn!nmr>9 of ihf liquii! st ^2" (vritpvint? 29 voluDien at Sfj'', and 
il» ap. gr. vnni's front u.!t to tj-G ii" ilic ii'inpcrattire rises from — 4' 
to + 86^. When tionlt?a from 3^^ to Hti^ ii-i clamicity risen from 36 
to 73 atmoaphereit, being 0 68 aiuiospherM for each degree. It is 
insoluble in water aud fat oils, but solublo in all proportiooa in ether, 
ale«iMl» miiMMi oH of tarpaadiMk and Unlplnmt «r caibob Tto 
«VBpiiiniiiM»of Ha athafciil Million ca qa a a an imsBM degiw of cold, 
by which larm qoaaikias tt laereitry may bo frozen. CThiloricr in 
Ann. de Ch. ct pt Ix. 4«.) 

Its HpeciAc heat, in common with ihnl n'.l the gaisca. is to iioroe 
extent uncertain. Cr^.wti-rd '^ n -itlts r.n- -ihnijted to have Ittcn crro- 
nenu.i. Several liave ol>iain(>d itiurr iiM-tir iii- result!), but thn!«<> con- 
aideri>d most reliable were obtained by lli !iirc-cbe and Bi'rard, by ob- 
wining bow far twu«r wm lJl»tl^d by the gan daring it« cuuUng. 

Caoifuid whb airi voIihm for vnilumak Iko pmanm 

On apKifie haatt eoniNife as roIUnn : 

Air 1 'OOOii, carbonic «ciJ ga 
OlHnpAnuij viitial wciKbis, they compare I 

Air l-OtH, orUiuic aald 
Compared whh water, equal weights : 

Vi'ikXet IW), carbonic ucid gaa •tU. 
Carbonic acid gna exlinguiabcft buqiinf aubalancaa of all kinda, 
and iha combustion doe* not eoaaa inm dtt want of mygm only. It 
eserts a poaitivo inflmnea in ebcelitiig oMalbnaiion, as anpoar* tfom 
the fact, that a candle cannot burn in a gnaeons mixturo eompoaed of 
finir mcaaurVH of ainioinheric air, and one of carbonic acid. 

It ia not beltpr <|iiHliBed to snpport ihi? rK^^pira'ion nf animnU; for 
its proscncp, I'vi-ri iti tiiuioenili^ proforii in, i» "•mi^i fa'ai. An animal 
eannot live in air whkU eoiitaiiis aulTicient carbonic acid for extiii- 
oniahing a lighted candle ; and hence tbo piactical rate of letting 
down a Diirning taper into old wclU or pits Mfivro any one Tentnns 
10 deacend. If th« light ta extineuitdicd, the air<ia eenaialyjmpnra ; 
and there is generally thought to be do danger, if the candle eonanoen 
to bum. But a'>nic instances have been known of the atmosphere be- 
ing sufficiently loaded wilh carbonic acid to produce iiMonsilNllty, and 
vol not so im^iitrp !i'> to extingnish a burning candle. (Chrialison nn Poi- 
tfi.-iH. J I 7 /7 I Wlnsn un attempt ia mode to inspire pure c-irb.jnic 
acid, violent spium of tlie glottia tak@it place, whicn prevent« the gaa 
from entering the lungs. If it bo ao mnch diluted with air as to ad> 
rait of il« paji»in<r the glotti*, i( thon acts as a narcotic poboii on tha 
ayatem. It is this gas whicli baa ao often proved deittnictivo to p«r- 
aoua sleeping in a confined room with a pan of burning charcoal. 

It itt quite incoinbusiibic, and cannot be mada to iiDiM wilh an addi> 
tional portion of oxypn. It ia a compound, lkml«n, kt whiah car> 
bon it in its highest degree of oxWr<t-nn_ 

I.iiiist-water beconws turbid wIjiti liTn',i;;lii inlo coitiset with car- 
bonic acid. The lime unites with ili« IbriMiitg carbonate of lime, 
which, from its inaolubilily in water,at lirst renders thaiolnliaa milky, 
and aftemimnia fonos a wbato flaky precipitate. Henea Uima-water is 
notomlyavalaaUeteit cf llwpr«MiMt of carbonie B«M,tnt to 
4P«Mly oaed IB wiilidmw itallQfttbar Aon any I 
■ I II. 



KereiitJv boiled water dUsolvcs its own volume of carbonic airid gas 
at 60 " ait4 P«r. ; but it will take up much more if llie pressure be 
iiicn-B»«3 Th.' I] lantlly of the gun alwurlied ii in onact mtio wilh 
the coaipre.uing lorce ; that i-t, walitr di'solven twice iLi volume when 
li» pnaanra i> doaUed, and three tinwe Its vndnma when tha proaaan 
la trebled. A aalnnited soluiioD may tm made bytranandlilng a MretBi 
of tbvgaa ihiough a ve^itiel of cold water during the space ot half an 
httor, or adll bitiUT by till' ui^> of a Woulfu's bttlile nr Nooth'ss nppn- 
r.-.tns, so a* 1o aid the ahsorpiion by pri sjure. Water and other 
litjiiidt wliifh have been cliargcd wilh r irininn icid under great pre»- 
KutH, ItiHf the gn-ater |iarl <»f ibn spt* wli u Uio pre^ure in mnomA. 
'ITie prtVr^'esccrn-'wI.ii-!, iiik-'A [lim-- in opening a bottle ol' i;iii<.rrr 
boer, cider, or brit»k rhumitagtic, i» owing lu klu) laicape of carbonic 
acid gat. Water, if fully aatorated with awbanie acia gu, aparfclco 
wlma it h ponred from one vessel Uilo another. Hie amiition baa an 
a^'f^eaWy v-^i! ilfiis^ tiwie, and givmt to litmus paper a red sKtin which 
is lost on 1 .\| ':~>irc lo the air. On the addition of lime-water to it, a 
elondiiic^a is prodticc«d, which at first disapp. ir-. hi;r-ii!«« tJi« carbo- 
ntut> of time sidubli- in excess of carbuti.. >■., ; !; l.ui a permanent 
precipitate ensnfi '.Then th" free tirid is neuirali^ci; by nn .ir|<litioiuil 
quantity of liiiir-'.v il. r, T'ri- \v;iii>r which CCi lnii.- c itrini.u acid 
in MkliUian is wholly depnved of the saa by boiling. Removal of 
' from ila amftca by meiaa or Iha ahtfunip baa a i 



Tbo ajgreeaUe |rangency of beer, porter, and ale, is in a gnul mca- 
am* owing 10 the prcwnco of carbonic acid: by the Ioks of which, 
on cxj>ot<ur<» tn the .lir, 1tify hfi't'iiKt- •■■tiii\ A" 5iiiii!s nf ^jiri!!;;; tmd 
well w'li.T con'a ti r-'iilwiitc ttcid jti~-rtii<i f-nm ih'' lUno'.pl.Lpi. 
lo which ihcy are jiariiy indt'wed l"r tiicir pUasaiil il»K*r lif';|i-<l 
water luis an inttipid taste from the absence of carbonic acid. 

Carbonic acid is always prot<cnt in the atmospliorc, even ul lh« 
■amott of iha Mfhcat niountains, or at a diittaaoa it aavaral tliiituand 
ftat above the ponnd. Its presence ma^ be domonsbaled by expos- 
ing Ume-wulcr in an open vei>srl to tlio air, when its surface will soon 
bo covered with a pellicle, which is cjirbonatft of lime. The origin of 
the carbonic arii^ i« iibvtrcti --. H<'«ido'- being formed abundantly by 
the combi:-ii II iil" itll mi< ■^lJlll^ ft. w IikIl contain carbon, ilw respim- 
lion of animals is a irtiitlul i«urce of it, as may be proved by breath- 
ing for a few minates into limo-waler; and it is also genenili'ti in all 
Iha sponiaiioous changes to which dead animal and vegrtaUle mttiierrt 
are aaUeet. Tha aubonic acid p m c aa d i ng &oni such sourcas ia 
commoiMy diSiiaad equably through iba air; bat wlien any of ihe«« 
proeasaes occur in low confined idluations, as at the bottom of old 
walla, the gas is then apt to accnmubite there, and form an atmo- 
aphcra ca'lr?! choke-damp, whicli is fatal to any animals ,lliat arc placed 
in ir. Thn accumulations happily never take place, except when 
there is some local origin for the carbonic acid ; as, for example, 
when it is generated by fermentative procesaes going on at the »ur- 
lac« of the ground, or when it issues directly from the earth, as hap- 
HRaat the Giotto del Cane In Italy, and atPyrmtjnt in Westphalia, 
lliera ia no ml foandaiion for the ooinlon mat carbonic acid can 
B<>)Ninite iuelf from the great ma.ss of tnc atmosphere, and accumulaUi 
in a low situation merely by the fon-e of gravity. Such a auppfl»iti<jn 
is cnn'rtifv <.f\ id-' « flt-kiimvn tfii;!('nry <if t^tps to diffiiw' themselves 
equally lliinuch racli other, ll it c: iitnnlic!/-il l)y (-W-rvalion ; 

for niuny duep piu, winch arc free from putrefying organic reinains, 
though nilicnvis« favorably aiOalad fm aach acamagiaiiona, aonlBin 
pure atmo6pheric air. 

Tboagh oarbooie acid Is the product of nany ntnal ajpantlana, 
chemiMs have not hitherto noticed any ineieaaa in the i|nandty con* 
tained in the atmosphere. The only known process which tends in 
prevent increase in its proportion, is that of vegetation. Growing 
pUn'-* pririfv thf* air by wiihilrawirrf rarhonic sod, and yielding an 
futial V'.lunii' lit jiiirp rixy;.'cn in ri liirii ; bnt wl.i ibrr a full compon- 
aallnn is produced by tills cause has not yet been aaiiafacioriiy de- 
wmiaed. 

Carbonic add Is eenlained in the earth. Bfany mineral springs, 
such as tliose of Tunbridgc, Pyrmont, and Carlsbad, arc highly obargM 
with iL In combination witii lime it forms exienidve massea of rock, 

which geologists have found to occur in catiiilric-". nnd In rvwf 
formation. 

riirliiTVtir arlit iinilpn wbh a!!;^1iFi<> snlnliuictH, ami th-? sal'.s f,.i niiu 
^tituteii are railed .-■rrA.jnij.v., , li-, aeid prri^i^rUt.!! are ieeble, so [lis*, it 
i» uaaUle Ui iit uiruliiW 4-.i.;uipl£t*iy the alkaline properties ol potaxsa, 
soda, and lithia. For the same reason, all tha ca i hewa i a a, wMieat a«- 
cepiion, an> decomposed by the hydmcMorie and alt the atrt 
acids ; when carbonic acid i.s displaced, and escapes in the 

lto«|. basi'ifl: aq. tol.s 100; •ymkC + ao.OOb.orC. 
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PRSSSDBB OP STBAM WOBKINO BKPA]IBIVELT--E2rOINE8 OF THE TAOUBBO. 



PraMuni of StMua working BxptaaMlf. 

Tmb following geometrical oielbod of finding tlM> prcaauro of Ble«CD 
at any pmnt of th« alnke of a ateam-eDgine working expansiively, 
MMriing to Marriott'* Uv, yn find io a lM« Baobcr of tht London 
Aitiian. It ia imditad toHr. J.&HUIud.oran SittBBimdk, 
Adnibalty, Sonmaet Houaau 

Draw a cylinder, aa in ng. I.andlctlhadiuaatartedmviito any 
eoBTenlont walg rFprawnting the full prcKSuro ; lot awh aeale bo 
placed |ianllel and even with the top of the cylinder, at On Aftance 
from it equal tu the cat-olT measured on the xcale of feet repre»i'nt- 
iii^ thv ittriik(% which lagt xcjilc munt U; placed [arillfl uikI cunniili 
the Hide of the cylinder, and at tlir diittaocr, from thr iit-ur iiim r > d^'r, 
of the diameter of the cvUnJir. To find the presHuri' of -.ti aiu :il ^„ 
ooy point of the Mroke, Oraw « lino from the acalo of feet represent. 

SttatpoiBttlmmlitho point* at tlw««v«rtlM«rliate,c«atiife « 
tolbiaaia«rM«nd%aadwlMaMia««bmlU«onM|wwk irill 



ing 
Utoy will 
varying 



V w* now dnar parMBdinian Itan tiiaaa two iniat^ 
in a point in tka nyparboQe tmf repreeentlttg tfco 




J}emoni!rat{fin. — If in Fig. U wc draw a line Ihrougti the point o, 
ao a» to cut the linen x a awlcDttiia Melaagia aboa wili bo aooB> 
Btant quantity, and equal to the rectanglo B A TUl wiD at once be 

Men, on rvferciico to Fig. 3, which i* that of Rnclid, b. I, prop. 43, 
where it is iihown that the rectangle E o iit always equal to the rect- 
angle or. Now the scale of pouwis rrpreM-ntx the line A b, and 
tllo scale of feet reprrxcntu the line c n. 

Fig. 1 rcpri'rf'ni^ ;i ovliii^icr with nteam of ^2^ \\>t. cut olT.-it J fi-el. 
The |)r>-»»uri' Ml l ?ii 1. ■< i; t. 1 1 will lie { of 34, "r <i IIm, On looking 
at tile tigure, we liii<l Uut a line drawn {torn 8 feet tlirougb the point 
«Sgiffaa8lba.Mtlwaeale; and a varttaai lino froaa ^ to ont • Mik 
zoatal ttno drawn Own 8, gives * point In the emnre. The aoalo of 
feet fai placed from the near side of the cylinder, at the distanea S4 
tnea«4ired on the scale of pounds, and the |H>und« "cale iii placod 
ftat alwre tin top of the cylinder, aa nwaaured by the acale of leeL 



a^lBMof thoTi 

<lwFIal«ft) 

The VnK»cri), whlcb iltlad from tlii« port for rii!>.i nn tin' Ql^l 
ult., may be curi-idered. In every renpect, one of the host iiK'timeiw 
of a modem r.u\ li;iry propellpr. Tho hull wan tn<M!i'Ilfil ami 
built by Georiji" Htrcfi, E«j., the iif!''ijjniT ()f severnl <if < ur tinrat 
specimens of navnl ar>-liilifturf, anion!.' wl.ii!i ma)- In i i.m.iIi'iI the 
wurld-renowncil y.wht America. Tlie eii^'iiies w< rc ili-.-.i;;ri d and 
con^itructed by .Mfiars. T. H. di E. Faron, of tho Faron Iron \\'orl;«, 
Ka»t River. The vcMel is 145 foct keel, lli.^ feet on det'k, '^4 fict 
4 inches iircuillh of hrani ranulded, and 10 feot depth of hidd. Xhe 
drawa, with 175 tons of coal and stores on board, 8 feet of water. 
Tho enginea are remarkable only for the extremely amall apiee occu- 
pied, and novel method of obtaining the valve nMneonnt. The 



cylinders, as will bo observed bjT referriri;; tu llu' pUite, an: om illa- 
ting, with »]id,'-valvi'» and the usual cul-otV, und tnclinist to un Jin<,'le 
of 3fi° when on (lioir centres. Tlicy are i!*> inches diameter, 28 
inches stroke, and geered, by the internal geer represented, in tho 
pro|M>rtion of 3 J to 1. The view given in the plate is a front cleva* 
tion, the stoat timber>fnuDe being removed on one side to allow a 
fair aectioD of the cylinder port, behind which appears the afli-r and 
similar frame. Roth IVame«, and a portion of the dead wood, aa also 
n portion of the Hango on the large geer-wheel, is reprewnted oa 
broken throngh at a lower point, to allow a view of the jiinion and 
shaA of tiM propetler. 
Tho vabo motinn l» deifvod iwinoiiially fton tbe oatAtatioa of du 
I bifar to eiuh* «r obont S indtia thtow oa 
lindMemtie. The latbr duft b in lino 
wllbllnMtailuftiaBdk earriadimndwilii It bymaona of ama 
aad a^inatiag aiming which noet the oKbeniity of tiio enukiifaH 01- 
tondodlbrtbopmpooo. TImn an two aiaa on (ho ehoil, making 
with each other an angle of ahoBt 140", the oitm am oomiqg Into 
piny on reversing the enginei. 

It will bo observed, by examining the floetton, tluit the valve rc> 
ccives its motion immediately from a goered acgment on a Khali trav- 
ersing the valvo-chesL The full elevation h]iow» the arin* on the 
end of tfiis shaft, whith anrnt arc in fact one iMi t o, with .i cuncd 
nlot. for the ctinvenii'tit triuiMfur of tht' ronni-ction frmn one .inn to 
till- other. Tlit» tran^lVr ii> clf<'rt< d jjy tm ant of a sni.ill [;ei'r-« hoel 
taliiiji ii.hi a ru. l. fiv<'d near the «idi' of the xlol. The coiinc'cliii^'- 
pin, .'iijil innM'inirnlly tho Mnull (jecr-whcfl, U turned by .i mti.'ill 
hand wln'i t on it-, extremity. Tliis wheel in omitted in the pla'.e. 
In fju-ilily for rei rr«ini.', il w:!! ]»• wen thiii lliis nu'ihoti i-i inlVri' r 
to the more coin I '1 10.1 led iirrir.;.:i'riicnN iwur.'ly eiii|ilMyed. 

BeJiind the port eylinder in dotted the pu!ii|i-^1.ntt :tiid arm, worked 
by connection with a crank on the after end n|' ihc driving-shan. 
From arms on thiii ahafl are worked the .'xir and feed pumpti, which 
are placed horizontally on the starboard nide, and Heeured t>< Uie 
condenaer. The condenser and hot well are east In one piece, the 
eapaeily of the former bcin;; 30 and the latter 8 cubic feet. The 
alr-pnmp is S.t inclies diameter, and IB tnehea atroke^ with aolid |>is- 
ton. Tlic feed-pump ia 4} inchea diameter and 14 inches stroke 
The valves 4>f tlio air-pump are of india-rubber, and of the usual 
conKlnieliun. The boiler in a «ingle aacending re turn-flue, SI J feet 
long ; diameter of shell, 8 feet ; width across the front, 9 fiiet. Two 
ftimacea preaent each SO aqnare feet of grate surface ; and the whole 
beating surface of tlie boiler ia 1000 eqvnio ftat. The eonsnmptlon 
of anthnwite k eatinatcd at about livo tona per day ; number of rev- 
olottou under ateamalonoi from M to Wi pw a w io of eleani> ahont 
16 Ibft, enttiiv off at half alnko. 

The propeliwi* of bneobS Uaded,»ftet in dhunetor, MinebM 
lon»ondwdgha»0O Nm. 11io|itdh fa 10 ftel,expandinf to II. 
Worfcinf«arftee, eMlnaife of kib, M eqaaro ftet The dianuter ef 
Ihe prepeHer^halt is 6| {nebce— tho thraat of tho propeller behg 
taken by 6 collant^hoffciqf In n e e noepop d lng box of hiaen, 

The rig is that of a Ibree-uaatad aehoener, with aqnai««dl on Iho 
foremast S^he spreads ISOO iqnara yards of canvan. 

The Vaguero is owned by an Havana company, and is designed es- 
pecially for freighting between that place and the southern portu on 
t!ie inland. \ two-way cock is provided for tho extin|»tii'«hment of 
lire', liy luniing whieh a V44<iine of steam from the boiler mny be 
turned into either the cojil-bunktrs or the h'dd. On the starlward 
nI ie oi' the engine-room, which is aI«o the fire-rooni, ix a vertical 
»N ain-t ii).nne, 8 iiwhi. n disinieter, 13 inclict stroke, workintj a dnublir- 
actiiig force-pnnip for evtra feed, anil an apparatus- f'-r hni^tiin; t'ooiis 
or roal- The flre-annihilator, i. f. the stcam-eock alluilevi to, it work- 
ed fri'tii !l.e di ek. and eaiinot bo too hiijhly riiojmniendcd- A sinii- 
l;ir hiniple arr.Tnjfcmenl f«orki<! f-eea.'-ionaUy to insure it* perfwt 
order) would lie the mcan» i t' .ivi.idi:i);many diw-Nlrous calamities on 
our [Miwicnjfer boats. Thi> workmaiiHbip of this voaacl ia all of the 
most substantial kind, and rt'fle<'ts miieh cifdK on tho thcMO^Ir 
Amoriran design and construction. 
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EXPRESS LOCOMOnVES. 



Peweiful BxpreM Locomotive and tba Prlnclplaa involTed 



An cxpcriffiriiial traia of 35 eiin» kmiti with i torn wkIhww 
nemitly drawn by one locomoiita fi«m nmlnghtm t« London In 

three hours. This waa over a roiid, maeh of which n'na in what our 
Eii^iiiii fricndii toiifciilcr "had coiidilion." The p*TformaiM:p, which 
i» pronounci-d hy ihv London Mechanic^ Magaiinetiie nmnl extraordi- 
nary ever yet nccomplinheid, vnm by one of M<Connell'a Patent Lo- 
cninoliveii, the peciiIi iriticK .if wh'u'h :u'e qait« fully detailed by the 
xpevificatlon copii'il in die Fi bru:iry iiumWrof our prcMeot volume, 
page 30. T!i<' di.^tan<v Ih I rj rnil>'H, a j lurr.i'y \>.hich thaw CItgjRW 
nrv 4>sp«el<<d XII. II tu uiulu »itb heavy trains, in two hoturiL 

Tlio :u'.'i>m;Kiaying sketch illialUlM Mftnl Hf tkft priMlpal 
features of these locomotive*. 

1 



Ttefln^OR k •rImM in knglh ima tiMbodjrorilM Mlwr. giv' 
iofaMwibaethHitlBr*'' tolx mnftee than Hi* uaal ftniiii 
The lo««r atla of Iba baOcr fa iiidtoltd tnMWiwIyi fanning 
Ctr tb* M(l« or etunk^ and ■ll»«fag> tiitt OMittt of gravity af die MItr 
ta Iw lonrand, an object of ewMidmlile inpoftanM iridi lugtdiivan. 
An appatntna fiir Iwaiiiig the litad water ia ita pawif* Am Hw tump 
to the Iwiltr, la ic|>reaenteii by the coiled piprand dw •wwltr apac* 
asmranding the blast-pipe. 'I1ie water is forced tbroufb the cinla s, 
absorUng heat from the prwiucla of combustion by which it k m- 
rounded, into the annular spnce OM, in which it nUo ab)<orlM ft pOV* 
tion of tlu* ht'ut iVoni the steam in the blast.pipe 5, and finally entan 
the 'joUcr tlir-L-iiL-a tbi.- \i':l>-: i\ Tli]-* luMjirt; may be carried (o any 
<?i--<iri-ii I x-.i-nt liy -iiii-i): ly inoru-Tsin^,' the kTif:'.li and number of coils in 
llu- fi','il-ii:ji>., Ilii' )>ruti.\^l Ji!iiit lifiiv imp.j^nl hy the necessity of 
allowing a tolerably clear paassgc for the draught. The flat steam- 




ptpa with tubnhiT stays, for more cfleclually drying the stoau in its 
IMUMgo Ikmugh the smoke-box, has been before described. 

Parhapa the moot valoabla improTetneflt introduaed in thaao tocomo- 
ttfttb ia the oombinatian of any nqnired amouDt of flFaab air with 
tba produeta of combtwlioii in th« tnimt hf maana of tlie tnlmlar 
alayia A,wlrich Dayba eovaicd bycap* wnlmat tlw|iaMBnof 
tlwangiMar. GiA«aaMiUMiiwil]t«igrCHtlittiira 
llw Im* hf tha flmailim of wlMniis oxide natcad e( 
te tin hiMCMor ttWHi-twilentliaa loiv l>eto and enly toloHtcd 
aa A naeaiaify «^ aUafldant ok npid fliiof . The ummuI of Ian 
fivB tUa BDoiee fadidkolt to aatiiHl^fait fa BUMOBid to lia eon- 
■deimlifa, 7lie Hw flame mnNilinea ohawfed &^ Ifae tapa af 
dwchinBeyeoff ateaaMiatadwtotte cealnnflao of anitt qmantl> 
tiae of ovboofe «dda, aad llie araolic-lios of a leeeaiotife haa eome> 
tiiaaa Imm miiafainBd at a led heat by the combustion of this gaa in 
conaeqntiwa of atmoipbcrie air being supplied through leaks. Tlie 
Totimale is something as follows. \Vlicn air Is supjtlicd to a fumaco 
in sufficient quantities, the carbon or fuel which is undergoing a 
rapid deccmpufcition, termed combustion, abaorbii firom the air a sulS- 
rlent quantity of its oxygen lo form carbonii^ arid jfiw. One atom 
of carbon unites wilh ilwlf hvu ;ii(iii:» til' tjs_vi'-i ;i, th.i usr fi.l , 
bcinjT the production of a cert.'iiii .'iianunt of hi'.it. If Iioh imt tin' 
hi lit h-i iiitun-o iiud '.Iji' ^Li|i;:ly f t' I'Vyf;!'!; Iii:iiti-il, ;i purtniti <:■; lliu 
fufl l>urr.r-d btcojuvfl i-nrlion-.i' arid, w/iilr iin.iUitT. nrivi urndtT fefUje 
fir< iirii^t.4')«o» a grralcr poriii ci, L-oniiiiiuH wiih lui |j.,'f ila due quan- 
1i(y of oxygen, one atmn >>i' each, in wbiL-li process it juelds but a 
portion of the hi .tt dm- l<> a perfect combustion, and remains in a 
condition re.ii<ly '.u yji.li! (lie remainder if fiipplW wKh fn'»h njr in a 
■ suflieiently ln u-rd ^i.ite. This has been brlufj lU'.i nifdi J h; Ira', i^ii^- 
small hols'! in ihs iluora or other portion- f f tin Ituriiii'f. A^sniuin!|, 
ai la sii[i;ir..cd by some experimenters, tl.nt tl.r In-ut nf i ii[nli;i-!iiin 
of any find i.i always proportional lo the oiygcn tili«iTl:>'d, it fisy 
tij -(LT tlut thf lii-< (ly the escape of the oxide insU'.Ti .it' iiMii \n fiO 
par cent, of the whole efltcl of tite fnd. Others twve computed tlie 



loM to be aa high aa 70 per cent, though the highest economy yet 
obtained In practice by complete combustion of this gaa is wo think 
but a trifle abovo 12 per cent The fonrard end of the fire-box in 
thia con.4truction ia termed a combustion chamber, serving as a lyaee 
for tlie reception ood thorough mixture of the air wliieli is admilled 
through the hollow vtaya «• reprt^iwnted by the arrows. Theqaaiu 
(i^ ef air reqaiMd tw tbe eomlraatioa of pue corfaoDie a«ide I* 
varivnaiy eaUMtad. Ffon Ito mMMSM ef Ifa aitoaifa cametlta. 
tfon pitaenled aljovei it wonU leqoiie an addhional nvoont efwl to 
tfaitaniployadiiillewniviSwtare. AeeordiiigtoBHlliotlal,"oirtMHifc 
acid fa IbraMd by Inixatag a nlxtm of M veiuiiHa tt wytm aod 
100 ToliiaiaBafciriMMifa oxide.'' When It fa co n aidewd that eaygen 
faiMB oidy «be«t SO par cent, ef tlia toIum of almoaiilMn: air, it 
weald appear (bat for tlie perbet canbaetiBa of two eoltle leet of 
carbonic oxide, five cubic feet of air Mia leqi^red. Hiis appears in- 
comuBtent wilh the supposition of a anoke-box Becoming red-hot in 
consequence nf the admission of air through accidental crocks, a fact 
which, though not within our own observation, is supported by the 
bill .mtliorily. 

A mil ice of these en^nes in ;ui IOri,:lii;i ini'..'h.niiii'L,J w ut^:, .ijipi. 
ri-nt'.y «rilti-ii i .r ;ii.lli.jri/t'd Ly Mr. Mi ('., ;in:(Utii>.-> (IiHt t!it' ^'.ii ii'- 
l|nl^^■^* to be tiiiJifd willi mdy iib-iiil m.i'-tif'l: ef it.< hidl; nf :il;iiii-).luTis 
air to produce perf.ji'l f(,ml:.intiun, Ih':!;: v, iihoiil tliii in'i'inlniviiljlo, 
but whether this quioiuty w j.'i ol.taiiicd ly iiTjieriintnS or ullnTwiae, 
is not mentioned. 

An undue prominem'C m.iy Inur l i i n t'ivi n to the designer of this 
particular style of engiti- Mr, J. K Mi (\innell, of W< iM rlon. m 
f nnsiflction witli this subject of thorough i nrnliitslitm, he U iiil' liv no 
nii iitu the first to seek the same end by (>r.-i i,, Iv i^iniil nn.;iti-, .\ 
great iwrtinlily however for pmctiea! rv'^sulu, is a very juslilmblo 
weakness in treating ini i^ liiiuiL ul i|ui-.iiions, and all fnmilur in any 
f(f.gTPe wilh the -.s ill riu:rrir w uli the Ma^fB^lne quoted at tho 

iM.'niinenijfnient, in ndiuiliing tfi:it the [i*'rfornmtii-i^ in tJiis single 
stance on Tuesday, Marcli Sili. is deacrviitg of p«rmaiMfl( i 
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the U. S. Pattnt Offitt d«rinp thr month tfAflU, VKH. 
jlfctot^Y^inA'lM^ Kahiny, J., fbr Forming^YamJqr Nttat- 



ot Mtiiw, inrtMd of twiMtar or •ptnqliiffi inliMiHiHy m iM 

''E'Jk BwiriL af 6<mra, K. Y., fbr imrrpvcmcDt hi Onin Uwrwten. 
{9(<M. — I «Mm, flnt, tin adiUlMiui npron, to eonveit tba iiMiil raarKllt- 

«hnr^ irito n i*:<]u-ill»cbar^ uf th« ctit ^ra!l)» coudtruct«d uuJ nmui^'t'J itA 

tft t'orJi. 

Sc-.yjii I. liic o'lj.luiifttlon of the cnrvwl imy^pfirt^ unil tht' lulir.ptat'lf j'Hir- 
uii!-)>j.\ I'loi'Ci to f'n»<;rvo the relative potjUoiw tif thr (^ii^ in the mitri;* 
K'^^eriiur, iinil at the Mime Umo u!luw uf raiaiii^f ui-'l Li»j;iri---<Hiii(j tiri%iuj(- 
l)r>o]/th<! ffeenntf) K'lntf cou^tructoi] autl iirriui>;i'<l di-Hcritwd. 
Solrinuiu llorney, Jr., of llicbmond. Ind., for improvcanent Id llon^hn. 
Ciiim,—l claim conmrnctuy tbii nhiiLnk buUow iii • MDirl« ni<Kw, vith two 
iag tfa* tame to and witii tlie tbtn anil 
,aBdllM tban bail fur ^guolnv tbrouch 
) lop sod <rf Om boUow diink, flrr var>'iiii; tLi' |<>«iti<Mi of iho 
Hliauk with tlii> ifiiiii, aii.l f.r jrivlnir »i!.li;loniJ wciirity to tnc t»»trniin of 

•JlO WKI.'S If •■I't i'Tlh. 

Wmi. 11. lj!id--.i.v, I I' Now Vurk. X. Y., I'.-.r i:n] nAt'iuful iu Wulcr Mi'ttft^". 

riiifN. — 1 do lii'l >-l:iiih .i[..:ar,'i_' t! i; vaVvrt* lit' t*i > ni;iin f'l/iit.' *T L-Uili- 
dcTi bv IJU'unA «;if ii -:-ri.i.J.irv Mr nuitprn. Ifit <-ni:;ri.\ tl..- vuK i-* >■{' wl.iili 
aru actuutoti thmut{h thu muiliuju uf tlu< primun' en^iue, Utu Munu being iruU 
ImowD in Clio coiutmcliou and 0|ienuion uf liv^lruuliu eugknea, dto. 

Bat whttt I daiiu i*. flrat, opfinrtiiix, t* Jv»crilx>d, th« ralvai of s momuI- 
•ry iMiglno bv Ui* niiJn Ibrp wi • MMioii of tbttr BwvmMiit, aod 

cumpUiUiiy the wow tlnwi^ |l>» BKilWBI <f tt» 



DHL mdMaSiim for reniovinir the cut acrcw from the cudleiM cliaxer and |ir»- 
Malinur mMber Bcrvw-liluik to (ho a|>rratiMi of It, iisdo«oribvd, and nwchan- 
hm for rr*>tnrli!ir tl i' drUvT riji! ».th*r jmrt'* *•> xhf'ir ty.ni'^^ to 
affain ^rt in ni .^iutj th-^ ><. n w-rurf inL; nui'^hiiKr. ; thr uiAi-liiMt rv h.. lo- 
acribe I fur aolualilJif the dnv<!r bf insj tii^- cii-n. pilrr.nn, rix'kLT-^hull, lK;nt 
arm, and f-lrltod lv\ or : tiial for rtuioviiiff the '.-ni Kcn. v» iWin the ".luwer, ahd 
pr(*< ntiii8 to it * troll Hcrvs'-Uiuik, Uiii^ tl o nSArv bluiik-boldcr, gvtt- 
whccl, iind nrnik ; tlial for roatoriag tbo drivar and oibor nuta to tJioir oor- 
net iKKiUnna. to a«riaMttan«tlMtb*MniMMIiaf iaachia«i]r,b*iaBtto 
pltoianatid ttm «|irtm, tlw whold bihy applM a mi i m i U fc ofu m tcfi i lnr, 
m »ii*«l&«d. 

^ Winiam 8iiiiili,«rf KmtToA^ M.Y^ ftr inpMfnimii'WwMiiv GMid 



t'^'.fl/M. i d't nnt 

vuri'iijh kin U .it' wl^ 



■Uiiii two k1 
but 1 . 



la tl 



a* tW' 

1: 



or more htivc Wen ii[t*i! tn 



dotad ODdi, w daaoribadjUdMcniii^ ' 
iNint bsr uMBft at ihft Burti^^MHii sod 

tiio nM IB the lop sod of Om boUow dii 



Si'randrconoMtine tha «MMk-lMad «f O* a^ln tgdtadMr tdu to i^tm, !■ 
till- milliner dataUMil, m IImI mM viIvm will dcM tin poMi of Ih* inlii 
t Uiti Ur, iiifliMllMiiwfc]aciwl*«'tli*M«MMliir«ii^MatoBM Adtodo 

iIk'It dlltv. 

TliiTiI, I I'.i' ti"t I'liiiui butftiK-liitr 'if ^1i'lo-v^l^Vl:■!•J a.-* h-.irlt Ititt lnT<*t"f'>re 
Itpiin lii^iu' in \;.riuii.4 Wft^ri; but I cliiuii ;.,iniiii.^' ii rt..v?s or r^'i't-fweii in the 
uudc-r ur wurkint; iiids of Um alidv-viUvc, in coiubiiutiotv with tlic irooondary 
oueiibu! or <i| 'uiiiaK( thnmgh lb* awt, or in tha Mda of llio |Kin <.ir por:i<, for 
tba purrxw! uiid in tlia aMoiiar MibMaotUlj' dauribad. 

foBTUi, I do not daln inaUag a eoaaw tt on betwaan flppoajic tide* of tbo 



f oMUi, I do na« claim maMag a eoaaw tt on batwaen appeaite »id«M of tba ahoa-&anM,upwfaiditliaaxl«aof tiiatnioka Birnll bf la mij wm^ffitif 

|ilBB0ir>iitrtao at s certain poiOM oriH Inval, la Ibat iMa htretoforo beoo nMlioB, wfallat ila outirawaWit eontiovaa to aid in iffljlag tna liMM ar 

dona ; but I claim llie combliiadta «t (to bridiia ia Uio cgrliDder, in eombi- bralie to tbe »ur<iico oftlie raui, aa deaeribcd. 

nation with i<i« >>j>«iiiuic9 in the flBngM'. fer tha ynrpoao aa ilaaerliioJ. J. J- fpl^.-mtr. '>rs. iinV (;rove, Pa^ <br tmprovutn'-nt in stivi!!. 

Tkuiu;^i'U N< iti iirv, of TailBtaa, MtM.. A* h ai a a w a iOBt fal Vbodlaa Claim.—] u. n -t. liir iviinUoatloa of tha cciitrnl Imt nir i iixii^v. ibe 



tituiui^i'U Ni iti iiry, of TailBtaa^ Mia., Mar 
Blank* to Si-thw Mfi.jlunL'!«. 

(7aiiw.— 1 <-liuiu tbo eJido, iiul*»t*nt:rilly O--* do- .r'iV.:-!, fni.-'siujf up tbnri^'h 
the butu.'ia of tJio hopjxr, in tho iiiAniicr M't :V-nii. 

H«ury li- X"t', ot' Ijitv.sti iri^h, I'n., for iiiiprcvf uurit in S«»h FuKttOL'm. 

Cfdir^i. 1 vlaiiij, fir-t, arniiiiriivif llif »priiv'-ciili-h fiu<t<-Dtn];K tor the upftc-r 
aad k'vs-.'r FiiLili, ihbotii titu iiui.ldlu of tfao innic, in Hiti-h inojincr tliAt tbo up- 
par aai-b oau )>« maaigsd, or fiHloood aud uubnunuJ, witliuui iutiirfenoco 
hoai the lowi^r Mall, maWllKlh. 

flocand, cliu paitleolar arranirtMnent of tha attitchiminta nn tbo ono ptato of 
the two spriiijf f«»t«nini> : cai'i Amiiii.'i'riiL'nt coiL-^i.tiitiif in thf .•winir-hsr 
(tluoDgb whieb the Kpniiir-l-ill "ftin' uppir mi;.1i l.iO]i<..rati'd), niib i!.-< iimif... 
Joint in the rvnr of tbo fprinir-l>.ut un I tJi.- luir, and tlip ilie l-jwer 

Miah, by which I (niin foununiy ofrwm and a ehcnpand rtli^-iri.t iM tion njKin 
iliu two iiufibe«, in the tauunt-rtiet fortli. 

CharlvK J. I'owuaU, of Addi»':>n Uoud, Eutrliutil, fur iuiprovi^d Mode of 
I^paring VogstaMo Fibre. I'litontcd ill Eugland, for lt«knJ, Alur. 11. 
1*52. 

CVdim. — 1 claim tlw aiodu of aubjectin^ fibrooa vcf^otahlo auiMlanim to re- 
peated mocbanloal procure, atid the action of a atreaui of water, for the pur- 
pOM of doiirtviiiir tbcm of rssiinnn* or itiituiiiy tnattcrst, and alxi remtrinit 
tlicm into their ultiiiiati; or lini-r Qhrp, dcf*i'ri(>i>d. 

Samuel liiMi, uf New \'.'rk, N. V., lor imf n.<vi-Tricnl in .Scrtrtr l*rfjwi«. 

daiJn. — lc!:iiiii. lir>.i, '.ic- IT iii'-iru iwariii^f piec«» nt the i*idt!n or in front 
of the tM . .'iitr;.- . h r, ii. lii.^- iij. m uiiy Uxod p^jlnt or rent on tbo prf?.->-fr»un!, 

ibr Uie pi.ri if riiairi^' ur w r.l.drawinif tbi! pnncb or prc^^iLif itpiKiidaKe, 

by power tippiied to tha hkAot, In tha revtitae direction to that n> wliich tJi« 
pmainra is riven, u upecillad. 

Suoond, illowing to the eoeanlxio aader a enflUdent aiuount of motUm di- 
TocUy in the Una of tha pnasare, to anaUe it to follow, and alwayn to kcup 
in contact, and in proper rchillon to the occcntrlc s«ctur, w net forth. 

KUiot Sawyer, of Ueriin, Ct., fur improronu-nt in Cutting the 'fltreatN of 

.'j.;ii, — I !i' ii'jt ^laiin tl-r oiiiibinfiriiin ol' iiiocbaniain for luiliJlii/ iri i ro- 
tjit^iiij tl ri. rcw bliuik, iiiid :nci;hiii;i)*iii lur t'i*rr\iii>f a cutler or ebir*i'l ii)^tn-*t 
tliA blank, mill re/nli^tiiitf the iiuiteiaentji of that cutter by a E.<'r>>w ; but 1 
dtiitii the undlcuf* tloni^utc.J cbiucr aa cvuitlJticlod and nu^le to t'jm and 
movB on a pin, or its cipiiviUi nt^ and to ant ^galnal a acrsw- blank while in 
ntatioD oiKl iioivoiiicnt, un iiiirvilled. 

And in cuiatiinatiou with tlie oloafattd taditaa obaaan, and tba aerow- 
Uanlc holdar. 1 olaim Ibe fimllnir laai of aaeaialaa ai •MiHad. ao aa to bo 
apanlad lvawdMW,aBd tolM Itfen^iffllBattl^^ 
^adk 

d, la combination with the el'tri^nli'd en-llf*.* rV.imer and it.i »ii*tjiinini^ 
gBiIcl'iii'i 'l>i' <i!"^ i.lili' r»il iiri-i i< ■„'il>i.--r Mitli ii:iii lij.iii»m fi>r 

deratlni; mul deprr .>iinf iii.i mil, n.. M:iiti'il : lh..i int>.liii!iiiiii, di-surilnid 
fir.*!!.''! piirp ':. !,■,■ 1,1 tw i ^'roi'Vc* Mid their indiued jiliim'^, uiid tiic 
ntu-ia mi l II,- .-prin^.i .it t'l ^ r.ii|.>. 

Aihl Iu eoiaLiiniilii ii with tin. elongated undk'M ebao*r iind ilji opennUnif 
wrow, and elonKnIcd eiidliuw womi-g»cr, aud the funding iipp«ratii« of tlia 
chaocr, I ehiini DKctuuiium fur wltbdrawinf tlie driver trom tfio hood of the 
.ocrow, or nleaainfr tbr wrew from Ibo inagliliiei]r hj arfaidt it ia |Nit i» T«t»- 



cn/nUiati-iii fif stiitioniirj' niovnbli' warj"*., witli two weft tliriiii* pnuMjd i»iia- 
ultiineoii>]y tliroiijrh the two ahcda formed obove aii<l b« low .^aia ^tationaiy 
wariM by tJiu movable wajr|iit. 

William U. Humt, of New Torfc, M. T., for phut fiir UixloK Air and SUaai 
Ibr Actaalinff Eagiaaa. 

Olalmt^i eUm itcnanllnff Ibo aleara ftr Intamixtare wttth the air, or 
otlicrf^^ous body, in dtj»i-t contact with Uie hittrr; the oaine (the iiirr.r fraii), 
tint bt init tbo liet pMdnet of conibui-tion, nur to arrive iit llie [ Ijii n u! i.1- 
in';itnrii from direct couUwt with any liody of fuel un lerv'oii^' touibaaliun, 
r r t :i : r'- i..i:,n« »tati>d. 

I ;i.- ■ ■ lunii tlie plan ut* I't'.i-. raliuir t:ii, n'.,;irr. r'.r -.i.tii ji;;rp.'i«e in f-r.V-lQ 

k\ •h'liiraluily'diy vnacl or beater, f ir the reusun itivcii, tbo water l'ri>in 
wlii.'b i>iich xtcam ia ao ftenanied bain([ nainl* bold, white raporizin;,-, in 
Kiitpeiuion in the air, fortlic objocta apcciflgd; tba air and water to thai end 
buiog caiucd, by >utne ulcqiiatc mcann, to mert willi aa TTVTITtTT aiwfina of 
matual ountai.-t,'a» rxplaiiied. 
anfror Krtiik«, of Jeri'cy i ity, N. J., fur iniproTemoBt la Braboa fbr Ball- 

road Oan*. 

C^aim. — It lllini m , ml inllii,' tlie ...li'ti'-trn-'ne with Ilici ordlniin* trUOk or 

Car, 11.H that it may 'lu r,iii,(. -l lai i I ju trv^ tiy the operation of the bniike*leTar| 
i>o UK to '!» o .m.'l by '.be trui'k or to rkcetva Uw wa%llt of tba (ar, 10 aid in 
ai'plyii ir t>i~ 1 rukrn', luid ui that the wheela ilMdlnN ooua in ooBlaclwilii 

the liiioc*, but l3*i tree t'l tiini, a* described. 

Aiau girlnK the track or ear a motioa independent of tbO or teaka* 
fhune, by meaua of tha curvci iiK-Uned planea or their < * ' 

ahoa-fta ..... .. ^ 

motion, 
brake t 

J. J. l'i"!o'.Tiiir. 'il'S. lin'f (irove, Pa., <br hnprovetn'-nt in Stovi'n. 
Claim.—] :.u II. n -t, lii.: >-o;nUDatioo of the cciiirnl but nir pu—uitu. the 
aminUr lirc-ebwnlH'.', un 1 tiibiiUr fire-pot, for the full ef.nuiny ol' lieat, no set 
I'l rtb. 

Se-.un.l, ilie cutubination of tiit- outer <-A.^ir.i,', tn)-ii!ur lire pot, and cvntrul 
lir^-air paewi^', aa doacribed, no that the eurniiitjt I'rum eiu.-li la^ all unite 
and co-operate, aa aal ftrtlw 
William Berlin of BarryvUle, Va., for intpravcment in llarrawa. 
Claim.— I chim coaMlmctinic a double framo-wvrfc of iron ban or alrapa of 
metal, aud amuffiuK uid ojuibtnlni; the two lOgBlliar bffladuatintr w>l<' 
or a<Ijni!taWo »er«HB «tid tip", b\ whieh meant or eontrivaiKH! the lower 
fhiinci can 1,0 elevate.I or di'pr,-*."c 1, and the teeth or linen len^hi'To-,! ur 

Kbr.rtene.l in their drj^ I T illp. 

tMwiii L. HiLbiu'Il, uE* I'uuijiiki'' [>Mt\ N. Y., fi>r iiuproveiiien'. in t^prin^,' 
Miitlre»*H»*. 

tU*tim,—\ clttim tlie mode r,r prin- ij-V of iiccnrinir the Apringi*, hy nttaeb- 
io; the I'reo axlremity of oodi xiirinic t<> the tenninul coil of the adjaecnl 
oimnit, ao tiMMIIiy laailially aupjort each other, wlthoni the nae of any ia- 
flexible t>auM of wood or oUHr nvaterlol, at llia atma time lliat in NlUii|t or 
fuldlD(( up llio mattnm, thti ontaida enda of the aprinin are expoaod or open 
while the iiwide cndii contnci or doae, and by whi^ meana any anide m> 
eunntrueted will admit of hcitm rolled or folded upon itself, or <N)mpTcx!*ed, 
tti.it-iijttr iiiltv fi^ b -uribtJ. 

II I.. Fo.ti'ii. ul'< lii^:»i:o, in., lur iinprovcrricnt in Siunt MiieKiiny 
t.V.jim. — 1 am awaro ilioi a tla: plate on the i*jde e.f the ei-iifcive bii^ l.-^-ii 

OKcd ; tbiit, Iberefore, 1 do net riiiini ; but 1 claim the cireular prinniacie- 
■ha[ied broco aud couooutratur, arruiii;ed between each puir uf revolving 
»oourlii#-phue», and aecured tmt to tbe inner peripbeiy of the oaac, fur lira 
imrpOM) of coneealratin^ Iha {train and thrawlagltaMalllOaecandaconr- 
inK-pbite, and thereby pravenliiiir il^ e*eap*, belbn H ia aflbelnallr deannl 
ftviti titu first e«>uriu$;-pUte, dinii.-tJy to llie dincharfre pamaure, as (leecribed. 

AUo, in conibin.itlon with the revolving dlsb uliapvd r-Iate^, or lieutcr*, 
>uiiT.tantialllr a* deacribod, tbe priamatic rin#, for the purjKM! of ooncco- 
tMiiiff aad diiooliag tha gtaia ftoai nao baatar to tba otoanaa daaeribad. 

Keuban F. OHdna, of ada^Ok OL, Ibr larfoaaaMBt In Hatab SpilBt Ha- 

cbinc*. 

l.'Uim. - I eluim the mmbination of Ibe rK^iprooalinf InMb wMl a Ooa> 
vex or prutulxiruit real, and feudiuK and holding - ' 
Kiire-rotler, or any oqulrataBt tbi 



lurpeaa daaoiniM. 
- I<a.,fi>r Coin 8aft aad 



. . . for tha 

<l. J. Ilatabor, of tbo dlabiet of 
Deleetor. , 

Chiat, — I cLlm a coin safe, or recepUelo for ooin, eonalntliif of Ibe arntnirc- 
mentof Iho outer caa«, hpriiikr, with a |«d, for boldlni; tlie coin np otpunxt 
llae top of the com, ai>d alidu with ita prmectioii, or their equivaleDla, li>r 
IbNlaa out tbe ooia thmofh tbe alot prsirided Ibr the panoaa, aa daaatlbad. 

8. w. ilawaat «f Baalea, Vtim , Ibr laiiwo«aBMat ia tna l ia a a Hmara ol 
Rorin tMI. 

flfjiM.— I do not ctahn the Ibmi or kind i>f apiiorntu-' wi forth, irrenjieetivti 
of iu lino or paitloular appUoation; my eluiuu ijein^,' I'oiindud upon the in- 
vention or dtacorery of iiapiOTMuenta iu the prooeea of mukinn rwin oil by 
maam of aaSd appanltia, or any other wiuiralent in principle. 

ThoraAira I aUna, Ani, in Uie prooeu of makiav 'u«iu oil, cluirKlnK and 
diaghMgiBg tho BlUi by maana eablaBltal^ tba aaaio in |iringi|iio or modo ml 
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11- il.. I irt:i, wlicreb)' I iiiiT« tho necndty of nnlatlug, mid 

{■roi'llt III.) iL.TU-Ilill.iti ..iftlic ^till- 

.s.'.-iTi l, ] i liMTu ill til,' pro if !MiV.iii.' rijriiii nil iho nepantiun oflhu oil 
from thi ru rr \ nlnulr [iroilueU lit diltVircnt lUlil dimiiuit poiuU nnnota frotn 

t!i> -liil, ni-U'iul of diachuisintt them alttift^Wri M hmUftn dOtM^MMt 

fitf.UjU', iriKwwuf tbcMrl«aurr<ieiin!«d |M|i<ato«gnUDillMirilhlk*tMte CIMS plalfl Bodiir tlw ov«d, (or 
of cointwiwiw MUeliwI Uwrtkfc i» M tottb. . . ... 

thMK Uinta, «rH«irT«rk,H. te iomiotMiMt ia BUogb Ib- 
cblm*. 



»uiJ lowtr LoriAtiitiU r"i;i-i. wlil'.i' ii; ^aml: tiim; il.i- )• n; luriiis of all Uie 
rollers will tw kept in (v nliu-t, and in jimiH-r rrlati^i- i-i~itir»ii»wW 
oUi<-r, fc* i*et forth. 
Aicx. Mcl'lwnoo, ofNew York Cily, fur Cookitiit KaiiK<!*- 
auim^ «Uin Uia uningeinenl of tho wrtioid ondJIat*, and Sk 
^imffiny Um to traiiin uodof 
•lijfitM oftbs oven of tlic o^oltinir nngo^opMUiaf Mt fcltk. 



<74ri'fM. -1 vljiiii t!a* f^jirir u' oti) )Kir, tij'tMTid'i! as dfniTil'i'd, :n tvimhinnlioo 
nlihtl.i' n\;ti_'-km;t, lur t i. j ,ir| m- (jI' ill^urilll■ ilii: fi!ii|ili'ie si'iuiruliou 
of llu! ftliUik'K- t'rttni tin; 111 I. i;, ul<.l. at tl.r «(iir,i' til;iv, llirf'-vtLj.' it on tliO 
iowvr buil. ill {K:>*)tioii lit i<o rnrriti'l to the ilreci!(in|^-knivc« by the iitrxt ad- 
vuiKv ol'tliu driver, llw (tt-'l I'-rtJi. 

V- S. Tutilc, ul' Willliiuisburgb, N. Y., tat impnivetiMiit in Uot-Air 
Seirii>t«r>. 

Ctaim.—l claim con>trar;itii; tho loitM of* Mgblir W TVntllMor «Hh 



onuimiintjd op«a-wwk DOW aoflaaroa on ngii 
WUkUm It. JobnoM, «f 0f«B»lll^ M o w. , 

MiU'bilKx. 



flowlag 



i'i*tim, — 1 claim tbe mm of ft hollow rittarj' ctanip, uk dt!srril:K-tl, fir hoSdJa^ 
and fnslini; clotli nr oilier tuntcrialK to b« o^wod, itiilAtmiiiiiJU s>^ 9|K.-ciiad. 

K ¥. Vfvon, of lintli, Mr., for unprovinoMit ia Uorcury Saiint tot Dm- 
giicrrMtjplnc. 

<%(u».— I diiim couibliiliig with I]hi DMnmrjr both oad tho Imp fbr Iwnt- 
^ it, the (lUliog tobo sod lover, or tlicir niecfaanli»l oquivmletita, lu dl^- 



M> tbftt liv the expoiaion of the butli tbo luvcr Diuy be mu^ed !«u fta 
to eievote the •lHfi>4nb« oii tlie « ick, uiul tlx rrby dr«rciu<e the flame of the 
Ittnpand Iba beat llifrenf, or outisfd »i> to ii>.^t iL-i t,> niuinuinp rr liraiiy f'l, 
oqoilhr of oraporstivn, &-> >M<'eiiU'd- 
C. Jr. Wilgnt, of West Troy, N, V., for Improvement tu W»»liiuK Ma- 



CMoh— I cUita the cinploymeot of the raroiving filoding net-cjlindcr, lu 
(onfabittiou with the two Mt« or cinleo of mUwi, ooo let of aoid rolleni 
btlBt alluwed to ybdd vhiK tho ouk of ilirhni «r«llwr orticUo U dfmwn 
rouM the net-ci-liuder, and iMtwoiB tho aald lali of nUcn, and made to 
apfiBK hack by in«m« of the >.jirinir« which are connected t-j Uie rullem, Uio 
wkltt boinit coiuiinis l. d, urruiiifi il, and i.iwratcd n d..:-* rili.-d, hikI fur Uio 
purpoMof wai-liiiik' i'I'I'.Ikk lu.d lul.iu); iiiiij !1'>ckiii>r oIntJit, M act forth. 

L'tiarie* OoO'i.M'iir and K'dx rl llui.-it;!.', <il' N. -.v Tl i ii tl , (jMolnillW tw 
Cbarie* Gooihi ar , l>ir itiij rriwMii nt iii M..iii]iictariiiir UdlMtONOr Md 
Gun* I'eroho. i'uii nti' 1 iu £iij^larid, March 4, 1^51. 

ClliAii.- Wl' iliuiji till- ut or jneihod of nuiinfiwtnrinc artioloi oompooad 
fal part uf oouto l.ijui:, ur other (uo» ■uaccpciUle of vuTcankiatiao, bj hmUr 
Ins or vulcaiiixiiiit tbe name wbeo Biirruutided with or priiud opoo aitor- 
■laUy or intomoliy by, <>r inoiildod !d, polverUod aoaptone, aaod, pilaatcr, or 
other nimilar m^iuUr, piih iriai'd, or |iuru<i» matter, or Id taoulda of phwter 
or Otilcr pi-ruu-t MiNNtain'i', il< ■-iL'r.cril.fl. 

('uUen Wli::ij i ;.--i^'iii'r Iht >■ w K:i.;Uiii-i Screw Compttiiy), of Prov- 
ideuec, II. 1., iur iiiijtj>ttinji;l iu f'li»viu(J tliu llciuJa of Screw ItJink». I'at- 
culed III i^O|i;l«nd, November ISO, K-^t. 

Litiiu. — l mil aniire tl.ut in maebiiiei) for «hnving tho hcadii nf iienw 
bUulw, Uio «bavioK-«utlcr, whether moviuy on • alido or * rocker, baa been 
norod lowarda and 0«m tho blank obihiiHljr to tha aii* of ibe Uuik, and 
tlionfim I do not cblm, broadly, tha moving of aocb onttcr oblt<iaely : bat 
I daiin the metltrkl of shsviiitf tho hcMul* of ecrcw Uimlu, by cattxinfr Iba 
cutter to uppriwh tbo blank ol'linucly, and in line, or nearly kj, with the un- 
der t"ide n! tlic ticiul, wbireby tbo 11*41 of ft re*t to »iijipurt tiie iilauk iv.»liist 
the pri's.Hurw of ibe cutter in di.H|icn)»ed with, a* i^ct ^- r! . 

K. .v. t-'idvert^ of Lowell, La-ss., fur ImprovL-inLr.t m \\ ill'inrni, 

/ j<i<n>.— I claiii) the vx)iiibiuatioii of a i*t of ti.t:<lhig rullim and endieao 
ieediiti; iipmn, havini an interiniuont motion iuiiurtod to thum, for tJi« fmt- 
fOM) Kvt tonb, with il^u clconinjf cylinder of a willower. 

J. U, Cook, of TkuntOB, Maao,, for oiQlnding Snat fhom RaUmod Can. 

CMo>^l iVao ddn to tha ■gpyHMtiM «f vortical bUnda, ahuums or 
oonoM^ OB tha ootaMo of ralbeod ean, and raada to atuid at amtlm of ahont 
Itrar-no dogr^cK Iheroaiib, f.:.r tlio pi«r|H-,: i-f i.nivci.ilni; f l-.i' . ntnuu-o of 
jai^OBOko, or ciii li r^ inlii 111,' H i:i li'Wi- tlii :. <'!'. 

But I chum thif niiuinrr of njiKlnirtiiy; ind applv ill'.' a dullei'tor to tlio 
IIHMlH of a railnitiil car, the luunc ciri.«iMting nut* only in niakiii;; it to 
«tUbd n^i'iii: the buitum borizi 'Qtal or lower |\trt, hut up aloUj; the vertical 
aiidoor a window oveuitiK, tli« uir iinpingcd agoinvt by the vertical fa«« of 
the f uaid, will be driven or moved downwatda, and made to paaa nmlar or 
over the gitard, so aa to prevent tbo dutt thrown dircetiy npwarda (Vom tho 
tndc, a* well a» that moving heriKititally, or otkerivise, firom enluriug tha 
Hindows, *a dcacribcd., 

Pbinean Einuionn, of New York i Ity, f -r nankinff Hat llc^iies, 

Vluim- — I t;]iii:n the c"l:i''ii.ii' ii in "1" 11 rrripTi-.-ntltiif r itj-ry ni'"i^icr or 
prei»&cr, with an cl Hl'jih l'Iu-L'J u; -"L. 1 tt;:,t ';iv vi'jriitirij; naid nihiier, a ru- 
oipracHtiikj; intcrtulttcut dllfcrentlal luovemeut u given to the apron, thereby 
Operating on both aid** of Iho body ml wotkhv Ittowwd al too amo 
tfow, aubatantialjr In Um aod* of oooMtmIImi and aiiBiiir of i 
aaoatfenh.^ i__ 

Iron. 

/.e.i/m. — We claiin the ojtii'i'.natlon mid arniiii,'titni'!it i-f tlie two pandlel 
b"ru"nMl r ill- r-. u til ;l i- tw" v. ri.ul r-illur"'. :ii m;i']i -v miinutT tlml by 
r»;-iiit' It hiwir.iit; tl,,- iippi r mLi r, tu l-iriu a liiickiT ur '.hluti-r hir, one of 
tlui rrii.yil rollers will Ijo Rki.^od or lowered with it, and at llio homo time, 
tilt-' ['t riplierifri uf ail liie roIJcw, be kept in contact and in their proper niia- 
uvo poaitiuu with oaeh other, and at»» in andt ■ moiuMr that bj moviaf 
Iho towar hiwlMiiitai lalif awtnlia In Ita liiafhiM. wi iiita a naiiwai m i 
~ Iwf. Ihi a llirw nli l iriiilidl tbIii nil hi mnima lnwnllj allh |h> 



John U. Manor, of \Vaddam'> Qrove, 
Patented in Kc)[Uiid Dee. \>, 

(V.iiJii.— I claiui ooH*1ruclini.' the lower part of the flnsvr or the npper, or 
b<i^li, wi'.l. it r,ici_'i*a on either hide in front Lif tjie 6n,;cr bar, and un aii^pJar 
ridfre !i,*t-iV,M'n tlie two rece^im-;,. to cut t l,tiini.ded lll>rei«, whereby the clojrifiug 
of tlie cutting appurulu.1 ia ctlci-t-.iiillv jirevi: i.tcvl, a* dcHerihe,!. 

Alao ootmuuctiiii tbo ftiii'vr* no tiut ihc i,iiio» of it« upjict l..ui w.ll ovcr- 
bnni; thooa of ita Mnror half, the cutter jilayiug between the two, anhalon- 
tlaUyaoaotlbllh. 

Samnel MiDar, of Viihlngton College, Tonn,, fbr ImprsMnMBt to Cotton 

B««d ilautera. 

f '',»>».— I claim the comWnatioo of the open or iattioed bottom of the aee<l 
hopper, with the trrtb aa the axle paasin^ through them inV> aaid hop|>er, 
ibr the pur]'<..ji of dniwintf or furcli'.i; out the wed, bo that they luav be 
drilled iiit'i t:Ki k'ro jiiil. the •* l,i ji? l-eiiii: urranired in the manner aet fortL 

T. Jicwbnry, Tannlou. MaM., for iniprovemcnt in mokiqg Scrow UaDka. 

Ctaaai.— I claim Ibe detached tool i^<iiiU, amngod aa dliwihod, la oca*- 
Mailloil with the outnb-arm and anu for cunyiqB tha (hnaOivtMl nndOT 
an anaBfament and oonatruction, an net forth. 

Awi Wooba^ of 8|wiogflc]d, Vi., for improiomonl in 0% KB* Ibr 
DtOBaingaotli. 

claim. — I claim in a ir1|r mill, or other machine toT drouing cloth, haniriug 
tho cloth rullcni in a revolving carTiai;c, or it» eijuivalent, by mean* of which 
the cluth U riiu tu a r,-v,'r*.ed ilirection through tlie mncliine witli<iut tbo i»c- 

pi-Kji'.ty of inoAir iiiiu' ii IV'ini uiid rcwin'-Uiy,' it u^iou iJic cJolh rulIcni, im be- 
filA' prai'ti'-.'il. 

XVUiiaw Wickersbaiu, of Lowell, Uasa., for improvenient iu S<-wii:g Ma- 
chine. 

CCaiiii. — I lay no claim to tbo combination of a aingle booked needle and 
two thraod gaSdao or oanian. aa made to ojiotato together io * kniiiiug m*- 
"rWaa^fWd Wfflltft|iiitwwtwliflrtiiglwihflioidiirFirlhf Honihh during tha 
proceaa of the fenmrtfinof a knttlbMii; botlclaim tbooomidnaUoa of a 

ninirN' n>','iil.' mi-i two tbrea,! iriiideis carryinir aejtamte thmada, mo ojHiratintt, 
thut iii;rit / -I 1;' piu-Mnje of tile tiL",dlL- tiirjui;li anil 'i-jl of the uioili, Lir uthcf 
inuteri.il t'l I'c r.^'Acil, oiic uf tlic naid i.'uideii nliali tuy iUi threads into the 
hojk of the needle, while durini! the nckt pniiaigo of tho aoadio thioagh and 
out of the doth, the other iinide Miiaii biv itn thraadtai the hookof llw neod l *> 

each Kuido acting, iilternately, aa Jimeiffed. 

And for Uie pur]>oao ofetiahliDK u iiuvchinc of tlie above dcocripltoa, orOM 
in which two Uiread i;uidc« and a aiiigla needle are employed to aew with 
two threiida, to be uned for producing tbo ehain atllen, with one aiaaio 
thread. p>»»ini; through one of tho ctyoa of ita two thread gnidca, aa ao> 
Berthed, I claim the improvement of making one of tbo aoid jfuidca, vis., tbo 
gtli.lc with the lor-u «1 >•. f,ir r,_-.X'ivli;if the threa<l, in ilii puaaage tO and 
■ , u» -i--'-ilic.|. 
Ill ]r.ii!iar iDi-b' o;' B,:vi'iiiL» , loth, or other ftbrio, 
thr.-uih* witli the tul:hi\ hy liruwinjf them throiiich 
firom the bmnc t-iilo m" tljc i-'otti and ihrough tmuli 'i.ti.iir'.t lu-Jim, iiitcrliKjpiiiif 
tikem in ple^ia atitelio-a, no Uuit the tlLrtuidn alterualely bind each oUier, 
anfaatantiadlir aa apcciaed. 

I do not cUlm a booked needle, havins a cnnitrivanee, aoeh oa cither a lever 
turning on * fhlcrum applied to, or a needJc or wire, mode to extend and 
workHiroagb ttio ahanx of the book, aa i.H lewd lu knitliu); mochlnery ; bat 
I claim the improved armiwement of appiyiiu{ the doaing alido to the hook- 
Bd needle, to the aanooMotatbo h*A or fiook^M that HnaqroUda tea 
groove hi the needle or OBilar, pHoM to mattaiof tha ■*ad h >lntna 
manner ap«clflod. 

6. L. I lana, of LowgO, Haaa. (aaaiirnar to the proprletera af Laikn and 
Omala), for an improiamamt In pnrifyinK Koiln Oil. 

CMm.— 1 do not oonlaa agr ehiim tu the itaa of Um* m a mm in tba 
above prooeaa, althoo^ I 



tlir(.iij,'li ilic oil 

Al»u lliu lil^ n 



■r-i; 
,-ru-.a'l.' 

c il,'-,..'.-ll 



vi«., by c-itn'mnini; ti> 1 
1 tne b 



oxido of lead, may bo 

bear ti.i that of I'lrite. 
1 r'liLiji l;i,;i kVnii il- ' 



it; iiiMi'.ina, iniaMilB.fatHh,«r wda.ar 

in tlie 1 riportion whSdi tbatr atooile wdgM* 



■ ! • 



ir iL^ cijuivalent, of prejiunri/ a roain 
ic peculiar nil'il otlcnm^e ulur wliicli djaructcrj/t ", ttie niain 
oil of eoinmorc<\ by coTribiiiiiyf, aa above 'IcHCrlbt;-!, tbo I'lMi'I finiieil by tbo 
fln<t dialillation of pmin or rooin oil, howuvcr pri^l j -cd, uith iil»ke<l lime 
or other alkaline, earthy, or metallic baw, e^uivai. nt tbcrtlo, a» deicribod, 
*Dd diatilling from Uie compound tbua fomwd a deodorized preparation of 
roain oil, aa deacribcd. 

Henry Bc«»cmcr, of ISaxter llonae, EngUnd, Sugar Driunor. I'atenled in 
&l^hui<l, Kebniary M, U.'ii. 

6aim.—l claim the combinstlon of tho revolving and hollow aproofflMg 
table lunued with a wire t'li H'-, or pcr^ornleil top i;,n'! coonoiTted with an 
air-exhauhting apraratusl, tku -I'r u l'ii^ uiicbani-i i. In wi.Sir aprinkiing 
pipe or ita c<inlvaicnt, the mnur.' <ii dim hiirjtiiijr tbu wuti r ami muloasu, and 
that of removing the curmi miipir, the whole autwtaiitinlly a.i apeciflcJ. 
Samuel Co-ik, of Kroekport, N. V., fur iiiiprovemint in Smut ilinliincn. 
CSaim.—l chum the construction, oombioatjon. and operation of tl>e fan, 
kte, and bruah, in the nttodor. and the opcoiagf *od tab**, or 
piuea, leading therefrom, when the un ia plaeed bdow, and the broah abov* 
eial plate, ho ttiiit tho bUit created by tho iiiu aboil bo dm»Ti throo(rh tbo 
pl-.ie. and aloo, wlirn luiil cylinder is prqjdded with diiicharire opcninfra and 
tubco., tor convcvinic oil tbo full wheat, tue lighter grain, and the dust, lu 
separate dirediuVia, as deeiribed, and thi* ahllB. wa*lhar thO ai«M ha af- 
foeUd in a aiiule cylinder, or in two or mora, IO MOg ■■ they ar* Ih* *MI«, 
anhataiitlalij, m oonatruction and opoiatitn. _ .„ _^ 

jSaraSHHin, of PhOaddpUiilk, Ibr impravomeal in PMIa« Bft- 
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tla<"i.— 1 ilr-.'. tli« lifter, wblch »ct(i in thv ilimlde cmpactlr ef Uk- 

\Dg )^>;"'r I'roin tl,.- W'l' Vi ft|.lrr<, lu; ! it w liCe '.he cuds 

Second, tJi« Collier, in cciiuUualiou with tbc r«<liil«, in «uch a nunDM- na 
I* bold Um wper by tha and Mim jinMking it npso the bad, wblk llM 
I bMnc IbUod, Um WDiMction Mw««n tba padalu baiac thrangh Hn 



Hdaa an Mine Ibhiod. tba wniMction batman ua pauaui nauc larangn nt 
iDadiaiiioriaGka,ptamB«,an>l|ialla|a,oratbaraiiiM^^ 

ThM,tb«KrniMmn»af th« NBar iB oooiUauioB vitb tbataidKtgr 
mcaiu af anna, reek abaft* and levm, «r aMlTilaah a» « iw « n >d thit IM 

niiiuili! »L'.i>>ii ofnis'n; n!i.l i rin^ IIm IhmI« 4iiawatM tb« Paatlb 
t'<'.ir-.l.. r'llirr f T ih.- |'i.r|>L4e«f MBodaf iba ptpar iAir it Im b«M 

fulJlXl, HlhKllli;tij.llv 11- i|l'^LTl|.l.i. 

Kir.iUm IJanii'l', >■( Wi.i.l-ic. k, Vt., for improv.'in<Tit In S^raw rnllcn.. 
Claim. — 1 duisi'i 0.1' I'T'iiil'iuiitiMii of a «nc* of ^t^ll:^,'h•. rttnlihL' L'l.^i' 
whi^ euttinj^ €«ll?c» nrc fqiii(li»taiit fhim and paralkl to a coinniou Axi-< 
of rotation, ami bcnoo ilocribc a nUadar wbao tbay nMata with « fixr 
Uade harluK a curved «d|» gi\tu to u, aa daicribad, and aomapondiiig tu u 
lioa dnwn oUiqucljr on tba qrlUidar, gamratad bjr tba rolaliaf bladat, aixl 
Mt Ib • potilluo rttineldlag villi tut Vim, when, bj^ aariiM^rf »ti»l[|^t 

* & II. HMiltm. or 



, an made lo cat oMIaaely < 
nf ikv llxed blade onir. 



J a cvlin4lrr, 

IfcaaWmie »<!jil'<>:irnl ' - , 

Wlb r. ML-rriuMi, N < . Hiirriii, Wm. Wheeler, 
PbollMy, Vt., iVr ;uiitrf>vtmeiit in }ron randlejitifkj*. 

Claim. — Wc claim tlic mwlr of comlructing cuu'Uefrtict* of tilicot mt-''.a!, 
•a dc»critx,rl. 

Jaowa BolUMi, tL D., (aaaiirn^r to Clior. D. Ynlo, of ItictinioDd, \^) fur 
inMOMBMUt til H«t-Air Fnniiicm. 

(Malm, — diin paoUwtlie air-chamber, connecud witb aBfaanMnM* 
flir baMing tb« air wbiehit oonuini), witb >|iinl metallio tetft, at amp <r 
natal, bant Into other ahapea, b/ which tbe sama aflbM ia iNwiiMad, 4mM 
•erapa heiag daalinied fo' condnctton o( beat and abxiTjrlian of ndliBt 
beat, whether tlicy lnf>„c, or o(iiincct(; j niili tin- adiH'-':!.! nulU orheathig 
contrivanci-. 

8. K. Piilmer, Nnw York, N. Y., fyr iin[ir,.v. rmnt in Cnrml li. •»tii. 

Ctuim. — 1 do nor daiin of it*t'lf the use of awheel or dniisi, ■-.iriuiiiirip Ibo 
aprin«f up<jn wiiich to wind a line, lu 1 luu aware iIluC »uch '.runt, with 
idling, ia in iu«, aa appliad to ta|ie aiul dotha* Uaaa; but 1 daitn too ar- 
tmaiBiiit of tba whaal wtflt tbii aprint twniid upon ha adabHid fcrtiM* 
loOa ftame, aa daaoribad, in •OBBMIiaa irildi tk* Mkt Md tu Itw4in^ 
act forth. _ 

T.J. Sla«n,orir«irT««k,X.T,,Ar ImpoTCiMHtla iteaiiiaftMMor 

Bcnw Klank*. 

(Xitm. I d-j n^' !imit mv«vif fo the prt'x^i** manner nf monntini? and iri*- 
lag tL'J Tt: ^iur» Tn iti..i.h T-i tii-- <''i:*A r, fir furmintf the (-icaul on tlie blank, 
or the o!ni«cr, Inr formtna tin- Hm-sd -in the obank and pilot, aa these may 
be variivl hy the lulwtitution ul tiu'cliRnical eouiralcntit. 

I <lo niA wiib to be unJenitoi/.i ua iiio'^iiic elaiii), broadly, to tlie cnmbina- 
tiMi of a ouuar, for poinling with tbe disa, far fotmiog the tbroiid od tlie 
wHmMmI jMit af Iha abaiika 

Bat T dairn oonU^aat, ill an eitaniaed naehiDe, a entter and ita a|i))«Bd- 
Kge*^ npi'ratoil a< upceilMil, for forming the point on aenw Uanka, aa apad- 
fiiid, iM'l. the chu. r nr ealter. which cats the thread OMT tto UMk lod 
Ii.iii.tii 1 (.iirt t!ier>><ir, down to tJMi point, an apealled. 

T. H. M .iit, i f Key Port, N. J., for iinprovemeijt in I' rat" I>i;v«rs. 

('.'.jii.j. ;n the iilKive iuitirovement I cioita nothing -i ] ami. l.\ , the cylin- 
der, with iu Cocth atlJcbadT, ha« been i<roviouely eiujiliiud for ulber, if not 
ainiilar panoaei. 

But IdanntbatyDnkr with the te- th attached to ita periplMiy, Ifaa I 
BMioB wtob tba baaiar and forlted cutter, tbe cyliudar, baatar, and* 



rv:l 



I tijp !<auio borii^-iiitjil 
pwilion of tbe Uue of 



lMia(atBatfa«ladaildannKcd in the manner aa iloMUflwd. 
8.1>. TlOmaa, of SonearFal>, N. Y., for iinprovvmant in Badalon Ibr 

Slovoa. 

(.Vrt/m.- 1 r'nini llit. en^rimee and 
line of the radiuV-T, <ir :i.-urly fo. 3,ti- 

iLe rui'i'U,! ii.jri^un^id tieirliuli f.t' tl.i: ^ 

Hk".!' p^u^iw. ■» c.niMr.ed wi:]i ii i.i rii . ( f.ii-n n. i) tobvor air 
and horiTTjntally win'iing i^moke jhumi^cb, a* s^t forth. 

AUo, In combination with tbe vertleal air ajiaoe* and amoks poMogaa, 
formed by tbe flattenod tabea, tba aucoeaalve oootraetloo of the oir apaoaa, 
in the manner act Ibftb, tkat la to aay, tba air ajiMeii von-lnK in tUakaaai 
artbe width of ibalranM MtilM»ia(ba»|itaade lyam the aouna «f ImM, 
aacb tube betnf of nnlbnttrUdi ar tWimiiaii throughout, but aw wrw 
nr thiiini r than that wMA BNaadaa lt> 

A. .1. wnt;., Ltico, N. T., Ibv iBVWfaatMl fai fiafi «f pwprtjn Paid 
fur Fil1iiiirT.-eti.. 

( V.r.rfi - I t-Jaiti: the dl•^cril>cJ pnxwM of prejittrinif or er^'atalliiiiiK (told, 
for thi' riurpD.«3 eflUniu,' teeth, an ftet forth. 

D. uanui A B. Whitney, of Fairfield, Cl. for iinprovomcnt in Bice 
nidhn. 

CMaia— Wa cWm tbe two dontated crlinden and the deotated beating 
[between them, to be oaed in connection with tbe aboire dc 



raaidiMt I 

ilaMwbiB 



Chas, Ludwlg uran. ol' Tlainhtirc, Germany (asnhrnor lo Conrad Ponpen- 
bnaen, Br<i.-il(!) n. N. Y.', jijitcnti?.! in (ii-niiany. I>:c. 1?, mT, for Urua- 
mentAl (!«'inponjidn. 

CtHm. — 1 cjaiin thi' mi'thml of tnakin^ artitirial vcne*n», Ac, hy cofubln- 
inE witb •aw-dtut or the e juivalentji thereof, aa sf«e>lSed, tbe aaid af 
milk and Lime^ or Iia eq jiviilent, Bt\er the-e latter have been trituratadand 

thoruughly ouiod aod rodii 1 to a -cuii-iluid stata, aa •peoifled. 

J. IL Coat, af I«w«ll, iU^*.. (or improvement in Cbain Cable Stopper. 
flW ai.— I am aware that a |xawl 1ft nipper hiia be«n hinged above tbe hawia 
hole, for the (mrpnas nf ktopuiui; the cable, by preaalng 11 agalaat tlie under 
»id« of the I'.awM hole, and I am ulhCi awans'tnat aebaiB8Mpper ban been 
J — .^—1-.. .r . . , . — ^ betwaaa which the 

Itba ehaiaatop- 



|icd, by ppc«i«inj: it liuhOy between tbe aalJ plate*, by ineon^^ of Icvernffc ap- 
|ilicd to the upper pble : anil tl rrrfire 1 dinluini hhviin; jtivi'nti-l ij.e 

C'jllivulcnt, lu prH;i il'k" "T lictii ll. • I'l iOii T nfwiid < li;iin ^t■■p^■er!.. 

Bat 1 cliiini till' ri lire, ri'inii fr-mi tiin .Ink ni n w-..,-!, Ijctmcn tin' 
bote and the windla.-**, ronibiiicl with a hemy [-rtwi p^ace^i aiiove it; the 
aaid |nrta beini; aminKcd aa dei*crilK-.t, wl.rrLdjy eu<:h inovitij; liitic of tiie 
cabia ia tinned lUtwbc, in )«Mii»^ o\ er the rid'ga, and each link ia aetad 
■pOD Igrtba pawl, aa deacribcd. 

Bobart Adam*, of London, Enfland, for impnaaaMiBt fa Mwching Ftr»- 
Annn. Patented in fjiffland Feb. 24, 18J1. 

^'><.M>i. 1 claim eonibiiiini; with tbe frama aadiha baatatarttha apriag 

for Il' Mi-1;,* the hafntnor back, m Btiite.l. 

1 i.;«ii:i till .r a;tiii-li(d : ■ liic triirifer, by a twlval jalll^ and aotlj^ 
nn tliL* luunnii r, «-.ili>IaJiliaIly dentnbfl. 

1 :iiio ckiin tltc atop or projection on the trigger, for holding tba cbaoi ben 
lu <<iition, wbaa 1im§> *■ daaaibad. 
liicliaid L. Fined ila, of Haw Tark, K. t,, to laifmanant In EuNbfaif 



1 «Uai tba bMM m Mr iMiba,Md Um atrin«« and bandlaa, 
allber deoa ar la eomMnatten with <ba apnng and vibnting platform, aa 
de*crib«d. 

1 ftl*/> cliuin the elastic reciprocnton; tii-ndei and operating aa descriliod. 

ANo the i^nw« on the hnirke!)*, or llieir eijuivolenta, ciOicr alone or in 
i'"i;d'ni»t:i:-n »i".h ih.,- .-prm,.' I'lii'.l'irni, lor tiie p-.ir^. <M'» of vertical exerciaee, 
ii* di -i rilt d. 

Ocorii[c Kendall, of I'roTidcnee, R, ]., for improveiaent lu Mould Candle 
Awantm. roteiitr-i in bigland Nor. 12, IhS::. 

QbMa.— I claim. Am, the arrangement of llie travelling and flxed rail- 
waya, on wliich the nn iild> ure tranafeirred from place to place, aa required in 
the proceae of ciii!t:i c i^i i M ^, in combination witb en oven for healbw the 
moulda, a melting j-ii t i |iri jure the fit for cniiting, and api«ratna for draw- 
ing the i*uji n tVi>ra tJic mould,,, ua wt firth. 

Bocoiiii. ii. f iid^iuation with a ceriert n[* n;i>viii>r eland.* of muuhi«. 1 rlaiin 
tlw coi tivrp i-i .l liivi)i», or th« eijulvaleut liiereof, arranged and operatii^ 
IL' i^rt r rrii, ; , ui.i in driwing ih<i condlaaaiid aaataiiiwtlia wiafclnaaeka 
loaum r a- 1 . .ii.penir with mu.-h of iba«aia and ikOI Mntofca ravdnd 

for the perfoniiiiTH-v of this o|ieratton. 

Third, I claim an elaatic or a yielding cap Ibr the loarar and «v Hp af tha 
Benlda which perform* the two fuoelioBB of atopper, and tba ftietion biaka 
M •Hatch tba wick, ae aet fortb. 

tVuthiJ dbha tna trick cUmp, conatmcted and operating, aa act forth. 

Daniel Beld, of Waahington, N. C, for tmprorement in apparatus iu Ma- 
nn r,' 

iV.r.r.i, — 1 rhiiin the nieaR'tnnij v,*Iv< iij'phraf d* heiit-ftrlL ;hi' l^twcr hrai- 
IH:ni, in eombinatjun with the aaid hopjK-r for di^char^'ing n-.njmro in hilU, 
»a net fioltbi 

<>. W, BaldaCifEvaBaTllle, Ind., for iiuproveuienl iu Corn Sbelleta. 



CUum. — I oaim tba oomUnatioa and amiiigemcnt of the alooing langl- 
tndiaal elat acraen, and Iho tisnnaiaa elat icnea, fordwinidaMthar- 
ongh eeparatlon of (ho com from tbe ooba, oaahef an thrown Irem the ooa> 



1 |>rLi.\innt_> to furtii the ttnid eJiamber, aa aetdntil> 
N. Tjli T, iif WonxMcr, Mhbb., for ioiprovement In Kcr«atine Fire- 



■•<H>: • ..... (.u-i.-^ 1. w>(>a • aaini,' »Tia>iv «iiu«> n nriiMiaa iiaiijr 

dcacribod, which oonaisla of two ooncavt pUlaa of iron, batwe 
ahaia paaaaa, the lower ana af tba laid flataa baiag Innlra 
daek, and the oppor plate being tnmed ii|watliahlaga,anail 



cave by the ahellintr eytinder upon tbe said ooinbiucd sereeno, oa act ff>rth. 
1'. J! Sieen-. i f I l.c'liire, Muae., IW iiiipro\emunt In Sawing Barrel Ueada. 
t'liim. — I i\»,iii l;i' t'nctT. in <.<-inih;rmtion with th'* niovaKe abaA, for the 
pnrpe«e of <mmm rtiriti lin^ <-nr^ihni-ar iLintii r. nf tiu- uw into a rodiUnaar 
motion, a* dcM-rit,.,-!!. 
J. 8. Taylor, of INuibury, Cl., Machlnea for bhriiiking llat Bodies. 
Otaim. — I claim the proceaa of shrinking or eiting bat bo<lie» by p«»siug 
tbem longitudinally into or through a chamber formed hy placing acven^ 
^linden* or ruUem (having eonea\e or other denomination of sarfuwn) in 
••Apn 
C. 

.\rT;l*. 

/ .r.'."i, I i L'.iin, fir-I. amniiftng the oock in fU:\: u nialint'r tlint it may be 
nii^tvl .-.ri l wiU »tiui:i ■.![■. Without Iieini; ht'Id b) a m-ht or L-atih. and may 
thuu lie i.'rT.diially loacrcd again, wlthonl tric|iiiyf to lire the char(re, or may 
Ih' tripjM'-l to flre tlio charge at the oi tinn nr The operator, whether tlie do- 
vice* employed auch aa arc doacrit>ed, or the ei^uivaleut thereof for pro- 
dndng the oana reanlt. 

BecSnd, the movabla atop, operated npon by stud or button, protruding 
through to the ootalda of tho stock, in combination witb a fixed net, aod 
tba jack, as deaoribed, Ibr the purpoae of preventiag tbe laek being tfarown 
Imr enough back to clear the tongue, throlTgli which the tngger acta npon ll, 
whereby tlie eacupe of tlio driver ur hamiiier, is rendered imf^iwiWe while 
tbe tttop iri in o[rt;rHtji-'n. 

Third, I claim the nine:'' 'i'"' ■"■in^'rr.icted with a i^elfa.-tinK driver, which 
place* the eartridge* in (•m v^ ■■inn .n front ni'il.e diacimrK'vr, iiini wilii a di*- 
charser that will draw iti*..:! hnv a:i..l plneo tlio j illiiu'-r.Hl in ti n' ] rnfcr 
poeition for ttanaferring the carlrulgt* iiito the h^■> h. »ti ttiat ;1 ry may he 
iruufcrred, aa requires, by dmply pressing with the tinirernpin the |. nil- 
ing-rod. 

8. R. Wilmot, of New lUreo, Ck (aadgnor to Joeepb Kent, of Baltlinom 
Co., Md.), on impravemanttoA|ipaMtua Ibr. Drawing Water from WoUs. 
f.%iim.~I daim Ibe pn^aaliqg Had, In combination with tbe aprimr,^and 

grooved poll — ^ " - •• • ' • *- 

tbe bucket, i 
■at roth. 

fatxlak O'Rcilv, of Reading, Pa., for Improvement in Kailn for Rallroada. 
Antadatad Kov.'», 

Clmm. — I daiio the divided or double plate rail, aa deacribcd, which is 
compoead of a liaaaed oreh or bridged rail, of the uMual tora. and about 
bair the nana] thicrneaa and weight, with another rail of similar external 
form, thicknesa, and weight, on which it rides, the nndcr side of the ardi 
of tbe upper rail or rider I'nming a groove to fit over and rest upon tbe afdl 
or loogae of the lower roil, the iUngee of the upper roil rating upon and it* 
tine tboaa of tba oadar nil, and ih* asika koiee of iba two oamapeBdiac, 
aaiM tba aacat hate ar afwia ti]ll aaoaia duni Im^ tagaChar, lad la tSa 



-I daim Ibe pngaanqg alnd, In combination with tbe apniw, ana 
iullaga, to tba patpoaa ara«ntnMtin(ihaa|!riqg,l»tbawaigM«f 
t, aadaaaainr tbap«Htirato|naplmdrtha«if InthaMBBa* 
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IMS.] 

fuu:i hi!M>ii. the CMupouiul nil dtoa Ihnmd anJ proiwrtiono I Imsliii; t doa- 
Me britlfc *nd » double ba-«, die twa pwtiuns of whirh lYciprocalljr anp- 
pott ana itmi^hen each ollit r. 

Alio, the methnd dwcrihp.l of Mrdiv'licniiiz tlto jointii of iho onliimrjr 
bkiae or rail, while Icarlnir iu iiiiildli.- of ikiu.iiin'i^ ttrcnirili. by tii»\iiii' a 
lonsUodinal OCCtioO of lb lUi<ide nqunl lu ubuul luUf thn Vfi|{ht i°>t' Die r>il*, 
half it» Ifagih rndirit^i, i«n m to brtak itjirr.a with tin: i iitaiJi-. or .•..n»tni.-'. 
iiif; '.hi! mil iti Iw-r. jiart", tc oi.m'i'|--in.l in I'lrm icu i ].'.ii.;U'jn «;th liii' l»u 
|inn.-i 'jf:l.t iui;cr hu,lt\ nlurii tVoni t^iilrr. imt lii'Aid u:- 

aia>l, wlu'ret>y llie )omts "1' U:v upittr rnU urv n;iu!i'ri'd tu« ciiiahlo nf pmj-»- 
poitinK the load at ita middle, and tliu wUulu miidn xmuiri r, with afiven 
qoantity of material than by uiy mode of coll^lrueljon lif tvlul'uro ICQoirb. 

J. b. iiK«le, of I'oUalown, I*a., Tor uii]>rov'«m«nt m Kaila for Ballroadii, 
(iaHlffDor to C. £. Sinilh, of I'hiladelpluu, fa.1 Aiitv-datad Nor. ISS». 

Cmm.—l daim the coomnicllon of a rail In two pirta, which la com- 
poaed of • flanged 3 or bridirc rail of tlm UKiial form, with another nul ur 
anllea-plate. of aimirar external form, on which it ridrn. tho uudt-r a'nivA uf 
tie arch of tlie npptr nil fonniuif u (rrtxivc, to fit ovrr tlin nroh or toDiruc of 
the lower m l ..r i lUid Lliu rlainrta of thu .ivitI»\ 11:1; «id rwt- 

injr u|»'ri III,' f^iir.^'i , I r iT.l.cT. tliii rlauir' " m^v !»■ rintcil ii^,'ftbcr, 
tho «pil;i;« or )iolt.< fit-ti-nini' tlic ruiii lit Utrgu i.i ilnir fi.,»riiifc'», iny be uiatie 
to pua3 ihrDiitch tiie tliui^i;^, and tliu^ fH-rfcnu tt.r d<jiitil« office of futftetiins 
theui tcgctlicr aud to ttjvir beorinpi, and the interior rail may have a solid 
or boUow toofue or rih, au^l it may have a lemftk luffleiaal locivo it > boar- 
iac on tbiM allle or cro«i-ljea directly and«r aad t^lMHtt lo tmt Jaiiit.er it 
naay bo vfui iu iaMtb to tho upp«r or malD nil nd bnak-jotu* with it, 
a* may iMfMtAer (MOniiid moat doiniMe. 

KK-IS8DES. 

L. F. MuTkniao, of CanilTiJi.-i'pnrt, itHM^ ttt inpimaMBt b IMnminf 

Booka, Patented April li, IHlii. 

Ctttun. — I dnini a turtiin^f and adjnstable book-faoMer, arranged and de- 
•eribed, ao aa lo be. niiuln lo aaanme either of the tlireo poaitiooa apvclfled, 
nci'l fu lliat Ui<! lliree ailna of a book may bt trimoMd, by a i>in2le adjuM- 
1:1 ij' uf th« Muu« in «iud holder, aud by the movcnwDtof iiiid holder on ita 
i>i^ iirtnucouli^cly to cacti of the aforesuud three poititiimit, whcthicr Huch 
holder bo cotnbim d with « rccii iix-atiut; knife or euUer, iiaviuir luiy u'.her 
ahnpe or motion. 

Al»o tho adju«tul:Jc Iranu! in (xiciiUnatioD witll the trimtuliig kn-oli-iiiilJcr, 
or the turcijiK uiid adjiutable buok-hold«r, Ipt thn piirpo<^> >peeifleil, 

Alro, the coinhinatiou of tli« table, on wiiidi tJia book hol-.iur m Hiipported, 
amui^ed ao a* to b« i^radually raiaod, to mmy the edgea of the book to tho 
knife, with a reciprncuiinK knife or any othor kaUb or cutler having a^y 
otlier abape or molioti. 

Beqj. ChambeiB, of Washington, D. C, for linprovemeut in Kirc Anna, 
rwnlod July SI, 1U». 

Claim.— I claim a hinged breeeh-picce, whirh Ik cii«Uy moved iiilu Mid out 
of place, In cloainfr aH'J oi«;iilu(,' the Kan, f r '.he ri:jT;t,",»i' <if lixulin^, »vr»b- 
htug, Ac., subataoii&lK na dc^^ri)vJ. 

iUaOj, iu oombiiiation with n gtm having a diaaected acrew-hreech, the 
flaagM ahMd through whioh ttic KutrMgo i» nada W naa lata tha «Mn- 
Iwr omr tho disMciod acren, n iihoui Ji iw ur ef batiylmknliiy tkaaada 

and odigea of the threads, aa »et lortlu 

AlaOb Id ootubiuation with a nuamcr for eliarging gunaaft IbakMMb, tha 
■M^laoaBg oautral point, wbenby the cartrldgo, btMng Maw to ha nlaea 
uUMCbambar.iaparHntadait ita baaa^ toiwahralha paliitaf dMaaren^ 
aioD cap, for tM fmifnt of kmilag tho ignilka of tin gmapowdar, aa 

act forth. 

Al«o, t!ie enUryetuciit aaut tlie M.uulJcr?, of the rsmiiiiT, wlIc^l■^y the 
hhielil tl.ruu,'lj nhieli lh( oirtri'lf-v hii.' Wi u rwN'.iiicd, '',<• ninile tu u.llje're by 
firictioft to tho rainmcr, and to be dmwn ont of tho breech of the uuu, wilb- 
onl nqpiriag • scMmta operation for takiitg it <nit ; in theae daJms I ahaU 
mt Malm myadf to the euct arrangeiuenia of parts dcacrlbed, but aJuU 
tarytlMi aame at pleasure, whilo I atuiii tho aanta ends l>y nienna auhttan- 
dalqr the same. 

Bai4> Cbaiobera (sKaiirnar to Joanna Chambers), of Waaliin^toQ, D. C, 
fbrianffOTCmeiit in ('iLnn>--<n l.uck. PflteiUi-'d July It-t'j. 

OiiaM.— t clai:u the lii*-t|j>-"i of hecitraii{ tlie )Lck tu the t>y niLiii^^ of 

t]ie aectional or iiniiiKr -crt srs, for tliu purposu of speedily upciiiug or r«- 
uioviiig tba lock, to h\ifqi\f it with a cap, nellot, or otlMr nataml Iqr wUeh 
Uio guupowd..r m ikmu-.i, mid for firmly holding tha aana In plaaaantiM 

gan wbau it is to be dL*ehuri{ed, as deacnbed. 

AbOt AnoiBg the Kun-laefc in auvh a manner that the haiiiiner-f«d and 
Um f«(«naaloiv-rod shall bo in separate pleoea, laylu); axially within the 
aaroa barrol, whereby the Milod loaiiispriii^ U uia<le to ur^io tiie hninnicr- 
rodK^uattho hoail of tJio jk rcuf-ioii rixl to disohnrKo tho pic, iiij j 'l.e 
recoil sprinj; on tlte j^iTciiK^i'in-rctd, is made imine<li-iitrJy to Jr.irt liu' k rtiu! 

ho! Ih;- v:i'-.-i! -.rlKch -. j .-L r. [jij U-terjor of llie lii,;.iilli*t fceee»* of Mil ikil 

ail.i rx-i r<. :l; m!'. l-rlli- 

Wtu. F. Ketehum, uf BulTido, N. Y., for iuif>rovetiieut in Keupiik); Ma- 
aUnaa. Fatiuitad originally July lo, im7. 

CMaa. — daim, first, placing Uw cutter bar and cutt«ini lower than the 
flsoa of tba — mU onioaiM tha lida of the phiua of tb« vboel, in 
aaahananiMf M to laam HaMnialaA aaaaa bdow the frame, and alao 
between tba whaal and tha cutter, wMi lltelr sap[>on!), to allow the ma- 
ahlna to paaa ftaaly and without ciwiriti?, ever th<; e it L't^i.^* or trraiii. us 
set forth. 

flaoond, plaell^ the cutlern loner thiiti the friini,! atid uvle, and in or 
Mailyin the aame vertieul plane uilli the nvle. on -niii>.h the friune hanga 
aiMl vibrntc«, and iKirallel, or ijcirly ho, to mij>1 uxlv, »j that the vibratiotui 
of tha frame, on nmvaa gioiuid, abali not nuuriatly alavate or depreaa 
lha cutwra, aa aat Jtaflh* 

TMi^^ aadlaaa ahaHn of eUtaw to cemMaattoa with dM gaard teath, 



The Nonrallc Cataatropbe— ita Catisea, 

Sines tha laoue of our Uu>t uum '-'jr tii<. nLvi'ient hxs ocrnrrad mora appal 

linj in il» renultf tlion nr.y wlij' !! huv.- [ir.'.'.'.l|.,| it h 1:1: iti tlie pronont year ; 
iiri'l filt'i' ti'jr ir iinj rf-.'i--lLLU in i;ir-elialit:-iu IT iiiaSTiii!, it 

^ecius lo deriuind a cun^uieruble ■ ;i.ir. i t' .ittentivBt Ai au exiltlii>]e frol;! 

which to derive a l«siwn, to wliich : ; ' 1 . lew wo cfaoOM to rst<ar>l the Jii- 
aatan oontlDoally luretog theniaclvr ■ npi t; Mur iiotioe, tiia aeeldeiit at Nor- 
walk ta really no more important tliaii others lena deatnicUva ofhamaaBAi 
but there are points coitnectcd with this catoatropho which araof peeiiQal*Ul> 
tere!*i in riiilnjttd nianjiijotTicnt. 'Hie fiti-^A are briefly a» totlowa: 

tfn May rrl: tJh"! piu,*.i'lt/v r >[ \|-ire_-_-s tnkili, whieh leave:* New York ftt 8 A.lf> 
for Boi-ton, im New lliven, arrived at NorwiUk Mtiiiis -i tiihiut« bohin i time, 
ujid without atoppin^, b» iwubI, at tho r-tation, proceeded on »neii..i n oiirve, 
and plun;^d the locunio^ve, lender, ba^]{ago.car, one paM»«tkger car aud a 
[xjrtiou of another into an opon draw. Fotty-l*a panoM leal their fiaaa 
liiW lamentable aftliir. 

The ri^bCa of navigation betntr roiuidcTttd parmtnonnt to tho%e of land 
Imvel, the draw i^ ulwuvh optnoi when the approachiug train is not within 
ai^ht or boorinLT. :oi I th- fUan -ke^-fier haj* l«?cn entirely exonerated from all 
Uamo in llie uuiti r. 

Tha so^iNOr of this tr,uu was £dward Tucker, one of the moat cxporMDCod 
and oaraAtl drirca on tba road, and eoe who woold bare baaa among the 
intaileatad ftir any aatmonSoaiiy amarganiqr, leqniring an atfta diaplay of 
thee a qoalltlca. Thia was not, however, his rc|{nhir train, beioE delegated 
to thie poaition only to supply a temporary vacancy ; but with all llie pecn- 
liaritics of tli>. r"»il. :1 e K^irmi!^, if. Mr. T. niu ivrfoetly fiuiuliar. Thaaig- 
nal loll v^I.^ l on iTLtl tl;i- pre[:<-r tinic, i«omR tin mini, tea bafllM tha apaA* 
iuK of the draw, im dietjnctly leatiOed by all Ute wilcesiMsa. 

It a easy to condnde that than teaa ailkat tetoaat enlpable oareiaaaoeaa 
on Uie put of Iho engineer, or an laaalMaiMy Ul the arrangemcnlA for wam- 
IqgUBI of the danger. The simple fact that the accident occurred in sufH- 
davt to oatafaiiah one or both Ihcao coDcliiaiont, yet Uic varloiia opinions 
expressed by the praM and the publii. i;ei:enilly ii;iiieute Uiat it it one of those 
ij'.ie»tiona not to he *o sammarily ^^i*pl^l■^l nf. The 'Ik'usI, in fact, wan ex- 
actly such a*, liad it not b*en already oKlubUohed, niiein W now pro]'i8Cil to 
remove all poaaibility of danger. A hollow frame, co\cred nilh red bunting, 
oompoelng B cQOSincuoua bail, wboae ahttnot akiould bo the sigoni of danger, 
w ould a<>cm to ba s maatafltotiTa aigaal ; nd, laet tha dtBW ai^ ha apenad 
vriihout lowering the signal, the halyards were aeeoreJ tollMaiiidi,i*tlitt 

by no poaaibllity of andden haatc or cicitement could tha diMrhaatovad 
wilhont calling the signal to mind. The ainnal woa down, hat ehall aa* 

that therv ^ere several n-j.^'ii<, r-:imV jiiri^; with j,n ii'>-i.Jeri*al Inatlamtlaat att 
tba part of tho .:iii::iM - r, III (irjli.ijij 'l.e Jcploralile re^.i.t ;n tiiis inatoaea. 
It araa not ahuwa at the ini^ue^t, tvr indeed au^poctexi by any piCtlaaiaa wa 

na anwe, that tha aagtoaar waa ta any dcgna bitasleatad, er wodawd Vy 
■Byethar aamaa huqahla of aaardaing all Ibo ordinary and aitnot^aaqr 
vlgitanca naqolrad of the best looomativa angiocen. Tlie Idea of a poaaiMo 
opiate baa been aitgsaatad; but atnmg aa has been the excitement of • 
deeply injnrod community in ponacjiucncc of thia accident, 00 oae boa ae- 
rioutly tlTjfed the pr jbiblhty of ^ueh a -ctiji.iwithni. The man was pr ilMhIy 
in one of tiioae aocidenlat lita of "ahsciwe of mind" to which all are more or 
leaaUaUat s rtato Iniihiih dl tta aaail MtiaM aiBparibrm«d mechani- 
eaily, but irilhaat tha Jaa nt em and nanona anatgy chameterhdng oar usual 
actioiia. Thia is a eonditioa altogether inexcaaalJr in a ItKomotlve enginaar 
running an ezpraas paaaen^r train, approekchiog a cunc and drawbridge, 
yet the auppoailio:! ia not merely the rmwt cKn^itlti^Se, bn'. t}K_i o^/r^ cxplano- 
tlon of the dlflleu'.ty. 

There were three otlicr cauaca i-tinftpirintr nitri tiiiA temponvry c*rclt.*s- 
naee, or the rtaiill would never bavci ;» on ciporicncod, Fin't, the curve in 
tha laad and a number of lUarveuing objeoa ahnia the signal out from view 
dMhig»aaiiaidawhleiortla«afthahima>HatoawiBaahtoaiahiMgo. lao- 
0Bd,ftaeele«afthaalgMl1iadlhdad hyaapeaaraftem a bright rcndUtaM 
to a reddiah-brown. The third, and principal, 1* the fact, that at tba 
dititunee of some lialf a mile, the point whcru the eye of the cui^itieor dnt 
n';eetA tbU ailfnal of safety, it is cxl'.ihitetl not »tandiiijr out a^^nflt the ahy, 
but uttiuti.i". a distant wood, any dark ppjt in » hijli ujiitbt, in llo- te!ii[K:ir»ry 
stnpid condition suppoaed, be taken for tha nih'ual. Tliia is the theory »a 
hawa Amad, and aeii ld aHt|y ballere in, at the present momant. Tha only 
laalc at tha aigMllKM mada madaanieally, on flrat emerging flom tha hlUga; 
at thia diatanoa, aooM dark apot In the background waa mada to anawei lha 
porpoae, aud the fitted train awept on till near the bridge badbia Aa shaanea 
of the accnatomcd signal flnahed on hia lethaririit brain. 

The mode ainee adopted i*, witliout doubt, the nio«t tffective in thia re- 
spect which could well lie auggcaled. Kvcry train comes to a foil slop before 
etmy dnw^hridge. We would snggeat ttiat thie piaoaotlaB miglit be eii> 
tirely diapeiuad with (except at Korwalk, wbaia tha enrfa renden it im- 
paru^va), by simply lalaiag tha aignal patao to a anflkient height, that tho 
bell would alw^yabaditp^adiBeeiitnit with tha Bl(y. It ia in Srst com- 
lag wtthln sigbl of the signal that Um iNtohlW aoalaear aeaha a lUl and 
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tun obstTTnbon, ftfl^r whit h Mt'i . r i 1. ri ' -<, tqualiy Uln «luly, JemHr.J ItU 
kttPDtUvn. Th« bisdrI »bon!i] i« tv^^ mnitfiruciUiMd OknH/rtmUtjint foitU 
af Till' rmulLi in ibis ctK', if Jcio to Iha MilMM iMMMggMttd, llMnr 

Ibat this i» « BiMtor of gr»v» impoRauee. 

A eillenliillMi oftha wImI^ of Uw tnin, Wed od tb« w«D-«*tiW«ii«d 
kimef lUBiwIwdt**, weoMMtanlly occnr to ev«r<r ooa on <nt hcuing of 
tiM McUeitt. Scv«?nU onrroApondcnti of tbc 7V«^«ji* linvc arriruj^ l>y ihU 
calcalrtlcKi, ut n rr-.^ult or over -10 iiuIch |><r liOTir. All tbc/*^^ Af^uiiio tltox (he 
fixv»mc*tiv** Htruok the opjKi^itr pier at a point ^otuc ten ctr tireUv feet bc!*?'.v 
ilii? I»vfl of the r«ilii. This in mppututly * very simple problem, hut 1». ui 
niaUl^, too complkttttHi to rei; upoo. ll wuultl rottuira > kuawUi%« of « liul 
l^oiiit«rtb«laaMMdwtInitMiud^MiidlMwIdgk Ifeto p«ial waiily MHidi 
•btnre fh* irili, tb* u» «iiUB*te «f what pftition of dM tMcUaa would {in- 
ject over till! uliiAiii before coioiueuciDg tlic descent ; and lastly, the diMurb- 
in^ elTect of n bcavy train cnuwiliiifr a^raiunt u revened enf^ine at tbc< moiaeot 
"t- hi A» I'jjc their hold npou the trsf jt, T!)e »prine» beiiitf all «nrnipr>T«'eJ 
-\. A ' ■ 1' rt a con»idcr»blc foron in pr Ibo falling ina^n, tlio cx>apl:u^ 

alto mc);ht dvrani;u ilj> f^l, but above aU tho fiu^ that the locoraoltn w not* 
[nMr.t, bijt a Kiaeliinc of oonridorablu vi>]uine ; all tbciit ImltoMaplMllM 
|>robIcm, and render it, to a great degree, imupliaM^ iMMUaltM 
wUdh mad* tlil* i|lai«« IMovS] ]* » A« luoa^ eoriadv* «f llw ptM «r 



I* 




i nw <aitclii!r. 'Hie weight in di*trib<iled, 1« tniM on tlie drirtng-vlMlIt tOd 
• loua OB t2i« truclt. It will Iw aueti. Hut vbila it vonld not OMIMMM fllD- 
i«KWhD«rarp0iliMiortlMtrii«kwaiMt|i|>ait*d,It oaoM luBdlr b» Mid to 
be in tH« cmdiliMi «f • bbdy MUng ftwljr urtil put the podllaii niinmiitH 
Id llui skeleb. IVit tho npjx-jiranoo of Ui« loco«ioti%-« pr«vc» very concln- 
*iv«ly that it did uol make the flyinir leap aorrodited to ll. At the rt>^nn«t of 
th« tnginetr af th* road «• We poiftotif MtWied oar ecrublw on lU thiee 
polnMljiMiMHlaliMratlM, Ito wtaMM* wke nportrf tlie b«M]n« «r 




tKe iBMhiao atraiost tho pier abor« water, were very natnr&lly attoadiog to 
the <ar» and their valuable freight of human Urea, rather than the movenwnU 
of th« locomotive. The Utter ww found lyin^ in innd up to about the cen- 
tre line of the Ixiiler, and with ita eow-cntcher very rilibtly Itjnred, and 
praariog aglUiat tho piles beneath the point a in onr akelcii. The lender waa 
tlirown, lioltom upwaxJa, npon tJie top of tho locomotive, and, of courN), do- 
»t'oyc<l the cab or hontc, and all the projcecin^ object« cn llie lop, but the 
nnder ajid front Hide ia pcrfcictly aonnd and neo<ling no rcpairH- Neither 
the frame nor the amoke-box nhow any marka of coUiaioD with any object, 
aitd the cow-eateher is no more iojarcl than tni^bl bo eipectcd f^om a very 
trilting cuutjic-. with the pilra on which ths alone |iier ie Araoded. The proof 
ia positive that the maw could not havettnMkllttbepdatl^eBdlmthed 
down ptuit the projectiji^ plattbrm at a. ^ 

Ad&if four foet br dM of tb> eoi MiKliy, tfc» lMWW«iii» S»» 
tet{B length. Oar aketehwaaukao at tow water. Tbe lUe«aBBiBi|; fUl 
■taw tfane of the jinww. end the peth af ilwiiintmlH iwJJ piab>l3|)r be 



more perpeiiJlculii- r t- i.ihjog the water. Setting Uiia, Ivowever, a^itat 
liie extra inipolaive forco bcforu alladed to, and w»nniii;g (he whole to be 
•gllteted in one pjint at lie oaotN ofgrMrllj, end to aiaume tlie oundition of 
e freely faJliog body when eeU oeabe poMee «VBr the edge of the draw, we 
nnjr neko aii imperibct •ttempt to ejpretiaMto to Hie efoed of Hm tntli> 
TbefcotfeorgniTitjrwonldbeeonM 15 Aet in the ntr eftbe fermud point, 

and tUU forward point tnu.nt liave alruek below, and not above, the platfonn 
K, ronM^i^uently tb4 point e, where ita patli CToee«d the level of low water in 
1h>^ nv#^r. n'aH St !<^ti.^» fr^E fVoni j--'!^"^. The edge of the }>lnlfofn( n 
yr .'yr kt'i !• 'i rV. t lii ;. 1.1 1 liii |.it;ii i; iiriiiijr line ftWM the top of the pier. 
Tbc loul leap perlonaed by (be uiA&a, tbeu, iaM — 8 — lA=i> feet, in &U- 
laf»b«atltlMi OMeelcmentcf oaaeUenMeinnmiMeeaHiatlieoMiUted, 
that la the poaUon of Hie ftUtng niaa, wbatlMr tMBaed or otfaenrlM, bat 
tJtcre are reaaona for suppoeing it to ba\-e fallen nearly in a level ponitiou, an 
uthcrwiae Uie tender could hardly have been thrown in an luvenod |iu>ilion 
nfon ib I 'p. .^.iti'mhu' s'l theae oouditiona, it U easy (o |od tbe vtiodt|>of 
thelrMu. i lii: '.i!;u n i, nrrd by tlie Vain to travel tbeMfteteqiHlethBt 
rv<]aircU i>y a hnevy body to fall ftoui real 20 feel. 

'Jvk^K : ViiS^ir4in : : 1 : l-lltaeoonk 
Tbe UuH recalled to travel, vHblUeapeed, one tiUle,«irUMftat, Ie 

M s MM ;: 1-llt : MMIM eeiwii ja, 
Aftd ifae wHm lanMlled Id odo hour, or t600 seconds, 

fa a5-C2 uulgt per boor. 

Tide eefcuileMoB, tliewlbwt ><*—ft of betwaen « and M mlha per 

h««ir. 

So IW we have iMnllned onnelvcH Rimply r.iiin cx|i:i^i'-'.i i: f'.i.i' foetji, a]>d 
prefer |o leave tlie subject tbeT», oa onr object wui b« IiiUy siccotiipUiilied by 
each a coure*. Tlte New Ilaveu road will compare Civanibly wiUi the grvtA 
lu^onty of railroada in America, bnt thia,«o tnr {torn beiug au uririniieul 
agiinat ite defects, nhould attach to tliem so mtuli the UMf* importanoc 

The pnanibility of acadeuti' of thia kind hiahoeanaatlktallydeRiotwt rated 
bv thia oxan]pte, and it become* all partiea iut<:nutcd (o aiuiial in rcdurini; 
t'l in ;>o**ibill;y to the lowaat preeticable degree. The color of a i>igikul <if t!iii> 
kind caimi>t be depended on, nor can more than one fflann- be in»iire>l fKmi 
the engineer, however capable and carcflil under uaual oireumstiuieca. 

We |WopoiM ahortly to prcaent in full aomc angieaUona on tho proper |»en- 
■ttka ftr Ittad wiidnitit We believe tliat, aeido tnm severe crlndaal pan- 
aMee Ihraelaelaaleeattduct, heavy |iecuniary furfelturu*, previoniJy fixed aad 
nnder>tood by oil tlie fartica, would raise the profoMioD of atcom engineer- 
Iilg, im|irove the men and nu>e llic wages, facUilatc Ihe introductimi of 
airaMe improvement*, and diminiah tlie dnngera of rapid traTelliDg. Secu- 
rity, and not veng«ane«, U what Ibe communily dvnire. 

It is not one year aineo a ateanwr on fire wax run axhorc on Uie Hiidnon 
Bivar, and bsr eeptidii, inataad of aHflllg to multiply Uie number of "in- 
land," by ivcladng Uie number of dead, proceeded at onco to thi« city to 
npon [<roirreM. The engineer of that boat haa now de|«rtod, we think, on 
• ]raehliii# exeuniou ti> Kunipu in the North SCiir, and no ono belicvoit that 
any nmhir eifocttve i>topa will be taken a^likat tJioae aho, by iiieddJfid If 
not erimiual management, cuuacd iJie clLwier. The Norwalk di^uutcr ia by 
BO iiuaiieaabitUirfla>«,a(tdia no respect can it boa»aribed(0|i<)eitive fiutlM 



^pprcnticts" Drpartinrnt. 

t?'!'.' AjT i' jr..].'i< 'u »>/' i^ti^iioiu on ptt^ 117. 
AnkWUIIO queatioit ll'l: : 

The width of the alley being 4 foot, or 48 iDch«5 and one "ido ineh highar 
than the other, the iudinatiou of the plane tranavencjy in 1 iu H. It tba 
alley t« <Ht Ifcat long, and the ToIo«ty of tho hall W feet per »econd, it wilt 
lake two Mcondi to roU down the alley. TUe motion being at right anidea 
to tluit caunJ l)y the inrliiiatlon of the pfawe, will not at all affect ii. Now 
if the boll were placed upou the alley, in two necindi it would roll ce? Inehei 
fVoiii llic wntri^, l»ccaq!»e f •! : 1 ; : 01*83, llie diKtanoo a lto,ly fijl* in two i«e<v 
««lda, : a-tj. So the bell viit bit the eentio jrin o-ei inch fyom the cvntre of 
thaito. TlM*«<glit of aaWlltoMmatr immaterial. 

CanrKytEu'B AmtE^TiiZE. 

A grave error haa crept in her*. Tlie O-tT ia /trt iitstco'i of iuebea. 
Rril'iml *n irfhr-i. the fU^tani^^ h*'^w**r^i tVie Centre of tlie lall and pin 
I-.: I; X iiv - iuf.S._:-. 'll:i' nii -iiL:iu;i!(er of the plu = 3 iuchee, 
added to tlie aemi-diaoMter of the boll, which Is 4 iuchea, leaves iiiH — 7 — 
l-Mitgebe*} «eaaeqiieM(y tbehaUwUlaiK )>lttbepiii,elaaziiw lliaore Iben 

■tiMkr 

AMveraAala«<tBSta«en«eiiy byV.F.F.jOf Trealaa, N. J.: "thaeenlza 
of Ibe beH wilt gvT-MlMbH below tbeMMia of tfaet^A." 
Uih. Thrw bunted ortiB hat 



APPRBNTIOES' DSPABTMEKT. 
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Thu HIM of llm lar|{4 vnd in « x f = 9 sqturo I'oeL The I'unU'iitji of b ]•) ra- 
Wid ar« fuiimi by moltijiij iu^ tbc una of tbo Uiac by ouc-tLlr<l of ibc length. 
OoDB<.n4ui.iil)y U X 1 W + 3 ^ iV.'i). 

Qnofttign in coiitiLiii* a nii.-*]>rint. Tbp ^pceilie gnivity pf hrtk-wntrr varies 
with tbo Miliin:>i», Krnf»or«t\ir<i, but f»!ioti)<i bo ii^muuic^I nl V'.'y»J, iici'i';nj 
of S-V36. 'I'iies i)u<s»littu, tut(i!llier u:Ui Ibu liUi uuJ l^tla will b<i tuixsalild. 

QmMtMi Mill ii Inpartiwt, «a4 afrajr "»<' ^ 

MotMand ^nlta • icirauj pnMaot. 

Quceiiou IS. — Af*un ti,» t'n ir.-'^»it of n cubic foot of lip.'i.wM*^ lu W loji; 

AT«iriiupuU aUllcCH, ail] :i^^Tj:i.:t]L' l:i -lift to l*e of <>i|Uiil )J4-I)i<(l^ III nil ije^ttl:^, 

vkat U tbo prvsKure per mjubtv inch uii tiic bvttom at ib« du^ilt o( 1 1 i/fi tiiUk- 
4w»(«totBlmUoa,«Ueli««n Dm wnndlmi •fatiiia«lb)rOi|ikOw)iMi, 
Mdlliflad OD p*^ 87) f 

Wtr qoutioits H ait J 15, e«c p. 117. 

Qnntion 1*— A certain atrviun yield* n oonatant mipiily of 40 cuhio f«a 
per Mcooj, aod a fiJI at onv pliv^ of 14 fwot, liow uuuy honii'-pow«r 1» it .' 

Qaotiun IT. — Ajwutikii^ an uiidcrahol wbt'el to ntiliz« ^ per cunt, of 
ilu) wbolf powsr of Um water, wliat power mieht be couttoutly cibtntnoti 
tnta tlt« above mMr JfivUaKe by a |j;ood uutlvrsbul irLuel 1 

Qoeatian H.-^Fk* tbov* •i>p|i«*i4ioiu ar* bu«4 on a contiDuono flow of 
waist ami eontinuoia ««rk aif ht uid dif. Ban mv ni^tb to wutk only trn 
hoiirs. Sappoac, now, Ibe water eoaU tonMmd in the |v>:ia during th« 
14 honr», none beiiiK wiMtpd, ho*- inatiy horsc-powtir couM bo obulucd by 
a siiiUibtd iiod«r>boi wheel iluriii^' tlic workJu^ Jay. 

t^uotlon 1^ -\ re«>4*n*ly inveiiteLl luiiiimer ineliiibtn a cytiiidcr anrl j'ir^lon 

alHxiHl to ttio lialuiii«r, i<iiiillar to tbo BKmiu-liaiiiiiier. Uut iuf<teail of ad- 
igilUu^ vtuaoi iutu tbe eyliiulur to nuws tUu luunmur, it i* rtiiteeii by a CMQ 

and log M tlMi|lilaii-rod,tli«ftli}r ftnoiiig ttiMaun in tlM«grllBd«r,tftcl** 
ftre* to di* iMam Uew, wlileli torn la lagiditad bgr wlvw^ 1 «Mlt to 

know whether I g«in or Iirwi by having 1 Ct i lb*. hniiinMrMtd tWIbl^ VMMII, 
or 81)0 Ibo. bamincr and no vacuum, oliuwiu^ ibat tlM flnt ktUMMr vrill 
iBfa in ODMiunt Um Ium that tbo loM «m will f 



VuM KiK :— If your corr»(><>iiJ«ul iu the April number of your Maffaiiite 
will rcfcrtopo^^e I.Vi of I>',\ubuiiiAou'ii llydmiilicsi, by IV.nnott ijionton, I**5.5), 
he w ill fliid AO exV'ttihatiun of tlic pLt-uonicuouof the c^iutre of a rujhid nlreujn 
Iviin* bjjb. r Ibiiii tbc edjfe.i. 

'Die law ii kitowo aa I>ulnuit'a. " (/t/t«m oaj oi«m, a tUnma <jf mUr, gm- 
frUtdim an iiiti^tittt JkU, «r anlainti ttniu m tdii t Utt, liflnt to mam 

tKt ■,'im>n>.,tiiifi jiuU, i>r afj'iMt '■"OJ tralb, leU'i ?y JimnMtJ Ay aS thit 

It U a well-Unuwn tAct. Ibut the velocity of the water in the iiil<ldtc of a 
river irreiitvr than that at the »idc4; consequently, Hcuordiu^ to l^ubuut't, 
law, tti« pn^sum of tlui val«r iu iLu luidJJe i» lesa tluin that at iJui «Uva, 
■ad lb* Mianm a act baldfliar to nudatilB m tcqullibrium, 

tint an amliaokiiiant aliMild bo mew IbUe to give way whM tha MToan 
flowiujJT aifuIuM it i* T\%\n^ in not at all strange, Ktnce tho t\*c \* duo to kltt 
fad that the otreiini having increased velocity, the water cannot find a viA- 
ornt outlet. /■, r.u-.ii'.L- thu ri-.-i. Tin: In.hriiiL' [ii:.vi-i;r cur- 

rent !« prf p rl)...I.;Ll l.M ll^ •.■A-;-\\-.. 

Aa 10 Hie tliinl (juration »»k<. i i).v juui cijrrcapondcnt, I tnttut »ay, that I 

■at ata Isaa lo naderaav exT>:uuaaan, because I aMBOtionoC tha«akiaMa 
or tiia fluL I have Mver, in my practiee, noUeed tliat "the •pont-hota to 

low icrouud •lackeu llieir mnoiit^ wli^ Iba rue oane*,''' to any apprcciablo 
cxt«iit. or n>ur»u diminish {rrailnally aa lha river fall?-, but I do not 
think thul any one hiw xeeii a npout-holc ccimc rtjuninK auddcniy or quioktjTt 
when the ciirreot oookca to ri*e. 
Uopititi I '>av« not tresjiaaMtl too tnadi upon your apace, 1 remain 

Xvmmag, 7.8: 

^aWrf/Au, Mag i, issa. 

[lbs law iiaTC qaotad, tb^gfli dlifwtadl^ Narhraiid «diM,k,lf«aRMI, 
eBilya(|»Barilhatiwefft»ftika,a»d Matwdlyliaeallad aaaiqilii^^ 

them. The onunncUtion of the low la net MnerkliUy oteir} Um iMll 
pressure due toanyiciren velocity beiuK iOIMVlMtolMeatai VowaMlnuta 

Uel», critically recorded. — Ei. A, M. Jf.J 



€encsp8n}>cat(. 

|Pkr Jl| i| i 1 aii — ' H aal m lw ' Moiiilaa] 

Car-Ajclo Boxea. 

WiuT conatituto » perfect axle-box i KaMotkto of oil, moIiwod oi iluat, 
ud Del lielaf liable to get oat ef order en aeeoutef tke aMpeneai pM* 
boMmlarlaat or faiolMn. Tbos'bos, •bldniaa llM«aiia« oTUMlrta An- 

doeer uev-ident, de|>«ndiii)< a ^'foove l>ciii>f turned on the axle for the 

talention of tho leather to exc^ludo dirt, oti)fht to hu ahantloncd. 

Liehtner's outxide-bearing Iwx wiui coii»i>ler«d the li««t until ref rit'i . ' it 
It pow<-wt!i tli« follonlug: bbjcctloiin : If ilie name, iu euiuu-ijueu - I iIk tc 
■wt \)tia% eaougb, aink.i below the Ixittom of tbo nxlo in tha leant <iegii:t) 

needUi;tlM JmhmI fiul" to bccoine liii»ieiled» the box and Jourtul b«o>>mc 
hOaMd, tba eO Mea rtm toitether, no oU aaa arrive ajion tho bip of the joar- 
nal, and there bcinir no fMMajt at tA* giJ^s, the oil, aiter filling tlie cells la 
tho nlide and oil-lio)r>t in the bnu» box, can go no fnrtlicr, and tho oilman 
1.1 obliged to atop pouring in : the object desireil is not aoconiplinhesl, 
namely, a quantity of oil to down into the wa^te, to l3uBt it to tho under 
•uliKo of tbo jourool. CVitttruct a f*»ge for the oU and you liuuiodiiitcly 
nmad/tka dUBeolty, tba tnln pmeaeda oa lla way, there ia oo enwUaf 
atoof to a tidaofr to wvlt an boor or two. Soppoao area if tba oiMioiaa wen 
tKl obniructed, il;c beurlinc rcein m liard oa Ibe top of tba JotMmei,dMtno 
oil can upreail itaelf upon it. Thia oVjaetion b reawdlod In Hr. KettclFfe 
box by the pasnaeo for the oil Into tbo bottuui of the box. 

Another objection to l.i;ihlner'« box in, that tho out«i<lc platr, which is n- 
tainnl by »ctow», i» liiible tn drop off, allowing the coinp«»itioD box to ulip 
out, whereby (rrvat ItOiiry ml^ht happen. Ketlelt'ii ouUide jitate ia not do. 
potv^leul ufm Mirttw*, and cannot becMutc diaplaced. It afford* at all tlmo* 
aaay mmm to the bnaa box by nanljf laklnf off tite weight from diabeMN 
tag. Idoaotaayt]MtK«teU'*boii»iinev«be«aMeliot,ialbat«aanotba 
aald of any box, bat wite.i it should beoome no it admit* of in^tantaneoiu 
rolief, which in not tlio ciiw with any other box. Tliis coiuttilutes ila iiu|ie- 
rlority, and oui;ht to Ik« ^oemily known to nxilroad tnaimiTers in our coun- 
try. It ia unfortunatt' t-ir .i t:iat the Knirli«h, hiiviti„' wrx-: n over for oor 
bai4 oil-box aliuiUd ha\ e had Tima' prtiMiulod lo tiiem. As Utat bciu^ do- 

AMivetbr the Raaaaa abe*a oNntioiiad, it wiit in thaeMl iModlinealn 
llda eountiy. Tba grooro nrndnfiag the ada DaUe to hiaak, aa waa ahown 

by Sir. Culburn in >our MhjcIi number, t deem tlieae rentarka imperative, 
B» we uuf^ht not to- use boxeM wluch oiToxion accidents and oonaumo ouo 
|HDt of uponn oil per box f-er 4tvt laUta, wbon we oan bava a belter hrx i'it 
Ae asnso price, and which will only MfaiiaetlOfilil per VttC per ii-.' uaU*. 
Mata, A'. r.4frUt, issa. 1). E. a 



To Ibe Ediuf of .tftpliMtii* Mechanic** Mof txloe. 

USAB ScR :— Owing to ahscnee IVout hotne I did not *«« the Miy RMnbeT 
of your Maifazino until yeatorday, or I altould liavc axwwcml the qneatloDS 
in rcirurd to my article before tUie Into Jay. 

In r«gar«l to tba «iiMi«lkiu oa lo tho lulvaniage lo be obtoiiK^d by naiu^ a 
alitg of the Am (qmaenttd Iqr Kg* t, t»t» M, with the a I liiioa of tho 
Taeunm e*4, 1 can mly lay that I have uaad It to aill«bt c<xu<tit, but lla ano- 
eeee did not appear t4> Itc auch a* to lead to ita a^loption ; what n-^nlta in-'tro 
careful experinicnta may elicit it b diflloult to i>ay. It Ih my impre-<>iou Hial 
the ailvanta^e to be gained by U!(ii;>,' a abut coiiii«l beltiud w ill l>e found to 
be cii.anterbaXanced by the ffrentx-r escape of prop«']lant iru» at thr ^t^lc*-, for 
ilia well known that more of a fluid will o»capc il mi:^-)) an opiuJui; of thu 




form a than one of tho form ^. I would not be under»to«:*d to i*av iltuT the 
alug, if it fitted /'rr/rHig, would receive more of the forcv of Ihc powder if 
flat Iwblud than if conioal— in tliat cai.o both would recturv txattl^ the hum 
/oixe --but a.1 we cunnut get "a [^rfvct lit,** it umit rccfiivoiBOre than tba OtiMr« 
Tour corr«i>pondent is, I think, wtnng in con^'iderlng the boat ftrm Ibr Iho 
projectile to be tliat of a Btcamboat, or tbo aolid of leiui rcniKtiiuee for HVltr ; 
the two fluida arc easentiaUy dilfcrent, and the aolida of lonut rvalKtuiiee vary 
not only with ibe fluid bat aha iritb the velocity. t*K- form >Iifrr-;r,L' H pn). 
(ortientetlMvele*i|]r(aa& O.E.«0iaia1iy reiVr, :i n I , ti,, i 

ALraXD (X ltLAIU«DXI.I_ 



NrtD Ipnblications. 

" fxamluatiaus of Drug*, Hedidnea, Chemicalii, ^c., aa lo their I'nriCjr 

•adAMtMMiona. ' By c. H. i-ieree|ll.U, JfagMiBerlbrtbaportorBen- 
too. H. C. Bafnl, l-hibMlelphia, 19!t). 

Tha valuable 13r»o. volnine, of S6t pogea. Is tlio joint production of tliO 
author and Dr. ('. Linek, a gruJtuitu of tlie (rieiven laboratory, and fomiarly 
oaaiatant to iV-fcwor Ilotwford in Ihc Cliemica] TVpartineiit of the Lawrenoo 
fj«ientlSc School, tbo latter having added to various portlonn of the chemical 
detiul*, and in wUjIy pmponaible fcr tbo artldew oo iilcoliolic liquors, wulcr, 
aeidimetry, alkalimctiy, obloflinetfy, qolnlne, aaha of tin, vuleriaiuUr*, ul- 
tnonajine, aod ether. I>r. X^crtt hlmwlf t« atrfwjy widely and favoruWy 
luiowu «» tlie tranKlator i t si . i:l);>Mt'a Principleaof Chcmistiy, Ac. Metb- 
oiU ore given in thi» * r- I r - ling the purity of drugs In general, nil tire 
cnoct important dicmieoU, and some articles of fo*:>d. The t\^ii examination 
of inijiurtcl mediclDCK provldcnl for by act of O^tn^rmu mnsi, to a ffreat ex- 
tent, ivliovo Ibe moriwt ftoto Uw iinpailatioa of Msltentod modidnaa, but 
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[June, 1653. 



■flbrdi no pratMdoa igidaat tk»lr CMuintKtora, or tha tDbaeqiMal MulMlM- 

Hon of iin|xirtcd tftidoi. Thi» book i« dM%D«d tOMpf^, ttsl ~ 

pcnto, the liifomiatlon nretmtry to eaM» lU In Waonw, to I 

|>rofic;utit in euuiiiiiinK for *!.■ nr ■ 

"Tb« Locomcliva fegliic." Ilv Zcrult Colbum, Km c4itloD. H. C. 
IhlHPhllridpMfc 

Thu MwiMfitly pnelial ■nd UmM littlt valwM hm oriKiiullv |>abU«bevl 
III lio^tou. ill ISSI, bat in DOW r<;prodii<^>l in a larger furm, to mMeli tk« 
othtr* of tlie ''pnwtiual uvheii.^* lUi autbor, whcoe i^xlrAordtuary tunUjnt 
in^ !i ' oilciilAticD attmrtuvl mnch attention in hin boybootl, liow eu^taiiu 
ll ' r . Il l ' a of ona of the bvat I'Xomoiive demgiKn, and lion treale^l 
»uiijfct» in a ntjU: roodUy compr«beiMl«l bjf Uw jo«n){«it apprrntiw. Ik- 
glaaiac with n very brief tnUte w iMhIi nd omloiDf any itttnipt to 
iKord I)m butory, it provt-Ailii tt OBMtO dMlU ilMUnctare ofcvcry jiortioo 
of on ordinary wood-burning looomotivc, to glva Ihtt niica for cttimatiuK its 
i'a]»biJitj<:i>, and obvervatioiu on ita uuoagctnent. The author luu pruacnlvd 
in thin work manjr fact* volaable to oU connected with railriMil aduire, and 
toudiei brirSy on the prlncl|;ial moiiAcatious and Improvccuenta, many of 
which have hce^n intro^iunxl within a very few yean». Thin modoK littlo 
volume Ii by br the m<»t vnluaiilo work on loooTnotives yet completed In 
Amenea, oiwi iu low yitiix oto.) juntiSea ua su rvcuwmcodi^g it to ovcry 
«r ■Mbbaiit •■pkiF«4 aUbw Id tiMir < 



'"American I>iotionary of tbe Knf^i^b Ijuijfuajfv.^'' Ky Noah Wehater, 
1,1.. !>.. l{*viMs» uri'i K-il(ir?,'.1 hr Vn^r r_ a. Goodrich. 'P; ririu'lc!.!. Q. it 
C. Merriam, 1- ' ; 

\V'«b«ter i< DOW gen«'raljy iir^knowU-jljced as tbe Moodard, and tbit Dicliou- 
liMilil b* Id th* Ubovy of mrf fptakitr, vriMft «■ tm/tr. 
<!n>BI Ik allkd alM to tiM Mmfti «f Sr. Walater and tha autaqiriM «f tba 
publjahers for Uila most vaJkiab1« uid low-pn'ccJ volume. We caooot bM 
t«|[ret. that in the rurvfut revision* lUkd additions which this l>ook hat IV* 
crni' 1, Ills HBhitloal ibA |«iMnl tsma toiplciyad ia tba iBachtrto ifIB wm 
i. 1 LnctuM. TM«bMb«palKBi|<«d,batiw«ylMfirtb«Uy,tDdi*| iwi « ii t 
volanui. 



IIIoiitl)(6 Nolu. 



Om Dm Orion* Jhfina »• liara liula «> wU, Tha < 
takeaautofibaErioiikratogolnigilnwIAthaaawbNtu*. 71i»Et«iiliif 

Pc«*l cnjrinffs have iKit been put in uhu, the proprietor* of tlie Tost having 
gi\fin p<niii«Bloii fi>r tbciii to Ni 6ent to France ns motlcls. Tlic patent law 
ol* rrancv^ la itpeciol exception to wlitch woa niado in tbi^ cimei, providen 
thitctlio intro>ia<^tion of marliincs of /{frtiyn nvrnv/^ctur* dcatroya the pat- 
I'lit, and the siuiriiliuit^ of tlieir being lont lo Ynuot awler tltaae «ireiuu- 
atiuioM ha» indiic«d • »« j p<wH i wi that lltqj praatd iuwMnt fer thoir 
leKiiiiuale purpoac. S«v«nJ amill workloff modala, anypoaod to b* abawt I 

horM'POwer, have Ixeii lately cnnstruc1<'d, and hMtl, Wl bdltM, IMfMl 
•«ll<ti>et«ry ; hut with ihl» oxceptioo, the rxi>«illlNOti aflftw to b« (NNMddar- 
ably more liockward than at tlie dale ofour liiot Issue. 

Uiir la«t iniiic contained on pai^e 117 a labnnxl editorial on this subject. 

conteinpornry bos displayed, in atteniptiu]f to review the tatter portiou, a 
full oolninn of Kngliah bnguago which we roust dceline criticising. Tha ar- 
gunumt, if wo GUI Indaoy, ia Uie siipporitiou of the much eoaght-for ma- 
ablAleal a^ukvaiaM «t beat, wbidt ara are luhl every apprentice knowa to 
b« Ufttnf 10 torn ona fbot wtlh ma onnca of cool. Hucb guidos a« these 
do more to rrtar<l practical st-lcnoc, by iiub 'i l.- u llVo conoelted igno- 
rance in the rc&lly earnest reader, thati can ^> I. '->i' i .>L^ine«i. There is, in 
fact, snppose<l lo he a dcAiiitc amount of inrchar.i<ml w«»rk, which Is the ulti- 
mate elFec"! of affivcnuniriiiiit of lieal, for wbicli Mm tlie labors of M. Cla;>ey ron 
in FroBOQ, Uo U zinan in Oennuny, and Joule ill Great BrilaiiL, bat this 
anaoMt bw Davar baiD aacai<aia*4 with aagr dafiaa af caitaio^. If 
tiitiif Iha aanN biat mny tSmaa vna (whiaii ma Dot MOlamflaUiil bjr tbaaa 
experiiiicntent^ this limit OOlild ha ' ~ 
mn^ment would nisiiy fold noaad Id t 
^ v!nV-'*r!ilvd bv iisim. 

III'!.- ^'.li'iiU'. <.<iu«atioDaDdlii*ttora*rewwftMi«M7wl 

tbey can grasp il, viz. : 

8ii|iMaa all tba abaiaclM to tho paribal and •aananlail inaaftr of ktol 
novadaothataS tba baat la a qrBndar Ml of Btami coald ba tiabilkind 

(Voin the caliaUKl to the content* of the ateaiii pipe (or to Dbo the langoifa 
employed on js^e 117. trBnsf«^rre<l frum tbe oatgoing to tbe incoming ma* 

liiitd , wliat wnnlil he il.s ti^jo! incvhauloal eCfoct of a unit of heat ( 

li r..' - ij i'i -_ii - ■_!:(> medium because morv foiniliar, hot tbi* 
theoretical condition is eijnally gappooabW wiUi r«g«rd to air, and i« of 

oiNUM prwamad to ba mora a«b Lat ■» baar aaaM thoagbtt od tUa qaaa- 
tfgil. Wa 1m*» alalad aar a«Nt «« pig* 11T. 
Tlwri^al Mnca p wiiiaiaa i qaito aiairlr; th* laaahlnary ^opaHawat 



btfi^ uot }'ct ralocd. An ■dvertloemcol od our cover oeia (brtb %aiM faUy 

nia rfinp«r ^ "NoRbefti LNrbt," aiilvad it B*atoD Kqr SMb, la t* 

days frou) 8u]i Fruiicisco, tJie quickest passage yet. Thia ebip woA a)»«nC 
fVum Ikiston only seven months, makiug the passage in that time to Son 
Francisco and btrk. T!-.t' '*S«vewit.-i5 f-Tli Sci*'' nrrivcd May G, parfiHmad 
Uie [ws-ioge fro:r. ! !;.■ Mi!;.:-.. Irli 1-1 -imI- r,i ll,:, j .ifi .ri daya,a*tUaf all 
one day at tbe CAlniL'r-lL;u.ry rale ol' 2d sutuw uu*i^ \kj iionr. 

The Arubio, on her lust passage to Liverpool, pcrfom)ed tho poMage In 
• day* 38 bouro, deducting tha difference in time oud a alight detentioa ta 
rceovar a dmb awbaaid. Tbia la, «a think, tha Int ] 
by dwCaoaidliaaiBiidtoftaDchvi- 



9r« It«a]ktr« ttnb ComiiionDnits. 

Thk paper by Capt. EricaooD, on p«g«e lliI-133, will be aludled with much 

int*f»1. It !.l •-I t ciriU L'u?>:ira"c i<llv,f,'|lr.. r\t;\v fa|.i;!j> rnk'ilii' wliHjli 
ap}- ■.r,-.J M.^l'-r Via ni:'n i.rv .jf 1.-- tint ii';'"'jtJi|'u:i.vil;(f '.kc plitp :n 

the Kcbfuory number being e{>mj«rativeiy sim|u<iy. A «'ii>«uetoi<. n Ix r^v 
such engittcer* a* those now engaged cannot fail to be luttrtictiv^', sn i m 
tiooily develop a full aod correct tbaoiy, provided the ml)}tti ia odbeird In, 
and perawaallilM dlaaaidad. Jd thi* laajiMt th» pqMrteaar Afrit aanhtr 
was partiaidaatr woHhr of admhUloB. TIm lanna ** aadyal* of abaardlilaa," 
" amatle rtrs,'* &<•., employed in ihl* nuiul>er, will carry a force only in pro- 
portion ns their justice may be establisbol ; and tbe f.lne nt "theori^iii^ in 
the absence of i>»iiM'rn! ii f mj<Utm," is ullotrelher gniluitnus. It is at least 

twonty.eigbt y*n-- -i: I i > ■ «ir engine wa« in Oeqacnt op«ratiOD in the 

yard of Me*u>. Breithwaite & Ericaoou, to say uolhiuy of other moautac- 
tnnra, and tiia w«sM hoa a right ta be ntpoliaat. Uany ana, wbatbar psa* 
fiailBf an tha data or onlf tita Hmitad «t««lr now In poaacaalaaof tha adaa- 
ttte WOfW, con point out <wm"'.'»; f fi^..-.i *>r r^irinas dimensions, vrlocitiea, 
propeiticus, and conditions ' n i (i '» >jr l :l ' - Jorio engine, and shew in 
ftgnrcs cxactiy *.vln'ri: :.ti l it.nv uz r! v' engine is applicable, that man. rn 
prefcrcnc* to m . ■ r. It-. m - ; r!>ukwiih JameeWatt, orutl t t, .oih 
t .ount F. M. (1. IM l'iuiiit«Jar. itt tho future history of practical science. May 
wc boar IVoin Major Ifairnard again. 

Mr. D. K. dark, Uie author of llie paper on lecvuotive boilera, wbleb 
flirDH tha euhject of Uia intereoUng rapart OD pafaa Itt'ltt ii wall fcaown 
in dkia eonotry as the anthor of CUrk'a Railway KaahlnaiT, new paHIaliiniiF 
in numhcr* by Messrs. lUackie it Son. 

K. T. M., of N. H. — Tbe eimplcst " llrc-aniiihUiitor'' which we have seen 
described, promising to bo at ull ctfective, is sulphur. .\n insunuuHi agent 
at Troy recommends it as having been effective in one eiu^-o In saving liis 
{aopeny. The principle on whidi it dcji«udit U the aupeiior offluliy of »ul- 
idMir At aiTtaai, art h> Mhar warda, Ua aoparior ceaibaailbtliiy. Tha aut- 
phar voha tba aanoiiadinc ohjaMa of tha vital air, and eanvarta it Into anlpha* 
ran* arid gas. 

*' L.,'' of N. J. — Tlio most eonvenient methol of inducing the spheroidal 
condition uf wolar at ordiaai}' taEaparatarea ia by amoiiing tha aariua on 
which it lays. Tha 4Mipa of iMMr ligr OD aool BBM |iaift«fl]r tbiD oo aBf 

<|tiHtv surface, 

C, H. A P., of K. Ji^Ton will And in aa wlicla nthto Mtoh«r, on 0«f> 

honie Aefd, dt tba UlAnuation you reqair*. ' 

"SiiMu-rihcr-"— The present "rrinacton" baatha««ai»«ltgtoto,ft(Ha*n^ 

acini-cytlndrical, but an entirely new hull. 
J. 1*. IL, of Tcnn.— Yours will appear in our itctt. 

C. P., of N. J.— We have examine"! your article once and dOcMadto ja» 
dine it, bat, by yonr leave, will keep St for another rcadlr.g. 

O. I'. C, of N. Y.— " Cnu you inform roc on w hat day Koiiert Fulton woh 
twru ! ' We counol ; uati uuy of our aubecribent t lie was bom, so tay the 
hiagnphlaa^ hi Littia Brittata, Unaaatar aaaaiy, Paua,, tat 1T*S> If aajr cm 
UflaffknawBlba 4«y,l(t It bapanianMitlrraa««i]ed,b*llma<tethartap*a 
of time blots tho infonnation oat of existence. 

W. S., of O.— Tlie puseuges of our steamships should olwayii be pmblished 
in mean time, iir ' ('f mili < jv r hour in nautical mile*. A frr it r vr" -jf 'le 
confusion wonl< I vav.- i. u\^^\ In 1. Tlie abfolutcly slK^tef ('.r.-vi.'- 
eompllnhed between thi* port and Liverpool, oooorditig to Htuart^s Naval oibd 
Xaa Btoii«iia,«*ahrih* Arctic, in 1^ Ma Mtfaardadi inRaw Ycrii 
at noon oa Suaday, Fabroiry the sth, arrfvad at Uvarpool at 10 oVIoak an 

the loomilig of Tuesday, 17lli, bcb l' ■ 'ivb Ss honn apparent lime. De- 
ducting from this 4 h. Ik in., for di l :i 1' longitude, mokes her time ac- 
tually niJis (/ays, Jtervnt/^n Aonrs, auJ ruv/» uinufes. Tliis we make no doubt 
Is Ihf qulckcni trip. The sliortost uppar^at time in which the passage across 
ho* yet been perfiirmej is !> days 18 hours., by the Baltic, wliiebleft Liver- 
foiti August ;th, iVii!. Adding' the diOliianaa io tioM nahaa bar | 
•aally f days, 17 hour», 43 tulnutesk, mean tima, or • 
than lhat afthc Aiaiic. 
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Tns ilyh of cngiiie of wkieh the HantialUn b a type, \va<« dr-iij^n- 
cd by C. W. Opvbnd, Esq., of lhi» tity, and iwUnU-d in IR-ll, hit 
ftperiflcitiun alluwin); for • conitidvrnble variety of inodiriciiliun of 
thii dflflils and pmportionit, but covering the thr<M) prinripnl pecu- 
liarities which aro ax fnllow* : IM. the imrliiH-d I'yllmh'M and ibvir 
ri.i:i'' iti.i'i: ti '.^iili 'h.' C'M ilcf -(.T ; 'J.l, llic li:jri.'ii|i|;:l -li^'iilly in- 
tlilM'tl ai.'-jjaiiij) i.ul n.ii'.lii.d ut' ',\o-aiii^ ii ; .i'i. lli- ni r-iriL"'iiii i:t 'il 
the valves withuiit lirtin^-rodH. Tlie valvcx .iri' K,.i,,:ir.--piii [ uml 
art- UHually provided, as in thU example, vvitli ihr r.iljLi?,!:.!.;. kli 4 



'the iiKliniHi engine, fiub<it«ntially in tiii.i [orm, ium been aj<|>:.r i t " 
moHt of otir laic war-xtcatnor*, and to a number of miTcbunl v, s-.. Is 
fur varioii-t pnrpoaes. The Missouri, burned in fh* bay of (iibrnltar 
in W.i, W.11 tho first; the Michigan, now cruislnjf on tho lakes; the 
SusiincluiHiw aiMl i'ou'hatLai), tho only first-tflttM war-stcanicrs in the 
American iMVy; ttw K:in<niie, Kcund cluha; and the Scorpion, sold 
out of the service in 1843, and now running on tb« IjiV lino on the 
I'neifie, have each Hinsle inclined enfiiu'n with rivcted-u^n framing. 
To Ihi-M! may be iiddcd lliu U. S. steamer Water Witch, and tint 
Fnlron, now runninjf between New Orleans and Havana. 

Tbo Powbattan dij1'«ni from the usiud cooainiclioii in IwTfaif aVM* 
tied Hhiiuinis worked hj a bcU-cc*iiIc lever. Tho SiMtimbmnai 
PowhatlMi. and Sooii^oiv «o ftovidtd wilb the SlMum tuMBi 
made a4iaitilil« by Mr. Oupaland. 

TheFRltoiHth«tfi&d w4iMiner«f tlMl WHMtaad novwmiid* 
orad tho fleotctt alCMiifff in IboU. S. 8enlco,baB aliosabglaoii. 
gine ot tbia atylot hot with woodca ft«niiv. 

A itoMicr ktely-bsih tor H r> !<•«• ond daiignad fbr oeaan Mnrieo 
betsrood San Fraud mo and PuMtma, k tow lying at the Morgan 
WorhaiB thia uttf, to befitlod with two of thoaa cnginca wtth iron 
rnmaa; and in addition to the fany-faoftU on tha Fulton, Sooth, 
Catbuine^olioel, and Wall-street fcnies in thia etty, two will aoon bo 
running o-i ferry-boatH at Albany, thn^u iil t'^t Hoiton, two al NoW 
Orlcatiji, and two luf ^ncral |wckcl-boat» on the Oliio river. 

The value of thia con.struclion fur ferry-lioat.s i* readily appre- 
ciated, the i«piwe below dei'k Iking of no.v.iluc. Also for war pur- 
po<»'M, ih, 1' '.V position of the parl<i rendering them almonl invulnera- 
ble to an I. II III', . There are now in u»e in American '•tomncrx, or in 
process of I I ui.ni tli.n, beta<»en 30 and 40 of these ctiginca. 

The folluwint; relcrenccit in.iy B««iKt tfae amaieur. 

K K, keel, 7', frames gf llllPi 

A A, keel*on» and b<'d limber:*, 

4' V, inclined framp of white pine. 

yy u, bupportn and hracex of same. 

C cylinder. c /, caxl-iron fruninig oTcylinihr. 

|»r, piston-rod. c A, crosa-bMld. 

g", slidex. C r, eonnecting'^nd. 

r, Diain itliafl. c k, crank. 

A p, air-pump. h, uir-pnmp ru<L 

g, air-pomp linka. I, oir-poBip lever, 

a, rada conn««ting air-pump lever with croaa-hcnd. 
Rp^if, twd-piato, a ek, air dtamher. 
Vol. III.— IS) 



d p, di.«>chjirgo.pipo 

« t, bonnet coveiiog • hmdJiola thiomh wfaMh ancna ia ohtauiod 

to tite faot-ralrea, 

I ft, Slide pii>e. 

<f cfi, St ch, sleam-cbeata. 

il.i. ]i.,iu r hiii-ctinrf steam-« he<(t>i wilb cylinderM. * 
1 1, r«k->MMitt framiiiffs carT)injr four rocki»diaftii. 
r 3. pnnei)inl arm of rock-shnn, IwaivilV IIO noUOfl IVom 
e c, c', j<Mn!«'s! cfrenlri*- rod. 
ra, nnidli Urv. i .^,ljl|llp^l:.■lI,• i-: eentri<' rod. 
(/ li", link^ t'onitecttiij; arinn on each of the foar rock-sliafla 
CO, CO, djish-pota containing a pinqgor and aSl or water to check 
the descent ofUte «l«aiil>VBive». 
n, cxluust^ipo laidbif titm aleai»diaet« or imther lironi oxhtual- 

chesta, to 

n, condenser. 

9, laain pillow block. e e, ecoMtrie. 

(, Dtandard or colutnn mppurtingtlia alrf Bmp. 

m, stediment to air>paaip rod. 

H, throat cmtlnga. 
L, devk timfaeia. 

X, bolt and tiMMeeiae lioara comweting tho larbonid and atarbanrd, 

frame*. 

U', outline of paddle-wheel 

Tilt chief dimentioiiH uf liw cn^ne of tht! Munlwtlan are : dlMno. 
tmrof eyllkder, 34 inches; atroko of |Hstoa, 9 foot; <liam«trr of pnd> 
dle-wfaedi, w feel 4 inchcai buekela, 4 &e( 6 ineiica by a feet 8 



Om Xmi^ Mid WMHo ItopfovawioBtn Ib lea ! 

Bwdatoaiectlas oi° tlit' ]ns:ituti<in of Mi'ohuiiicul Kni;{aa*n^,Jan.M,lWI^ 

nV HR. J. D. MOSRIM STIRLlKn. 

The following remarks will but hiightly tonch on the or» s,cUemical' 
compo<<ition, unci jrcnerjil niannfactiiro of iron; these mibject-i being 
prc^uiy too lin|K>rlant to Iw treated of in a rommntiii-alioii like the 
preiti-tit, and reoniring modi moro rc«rarrit and time tliab (be w-rilcr 
can at Mcaont dovolo, (fen &A he teA hinaakf qnalifiad lo nndertaka 
the task. 

It {afflost desirable that tlirs*- iiubjecU slionid bo tiiorougbly atad. 
icdi aa we are curtaiuly more i^ontnt of the nature and ipialitlps of 
inin, and of tiM diflitreneeB produced by slij^t uodiAcatiLnis in tho 
mode of mttnotbclwo, by var!etl«* of nuA, ores Auxe*. &c.. than u-o 
are of the luilnrn of .my other article of inanurirture ; and il is to 
be regretted th.it, in a district like tbi'i, where iron inininfaeturu is 
Bll-import.iiit, no little has as yet been done »ii ••Ini-iflute the theory 
BJid lo improve (on -eientifk' and unerrinj,' gruiiu U . !• i. peneral make 
of iron, u hii'b the wrili-r iH lieves is only to be aecoaiplisJin<l by onr 
boeominif llioroiisjhly nr>iuainled, as well with the chemicvl con>tit- 
Uvnla of Uke various orcj", flnve>i, &'c., 3« «ilh the changes whi<h 
tbeaonndMgoitt tlie vanona pnK'i s-tes of euleinini,', emcitiiubiefining, 
and puddling. To do thia u probably not in tin' pewar of thoiM> i»c 
ticdy ongoM in the aimking of iron, » their other putmitii woold 
iwitcrfainy mictfbrii wiili tho cuttyiiigoultlw nreeMnnlv loag eeiicii 
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«r otpariBNiilawliiehwiraldlwiieqimite; and, «v« could ladi line 
b* davoted to the pnnmit, Itim wo thould onlyliav«.iD all probaUltty, 

tiiA results of trials mil'lc in oiiv di^ttii-t. 

TItcrv i* no (ioudl tliut niunv most viilunblc improvemenla liiive 
brcn ititriiduced (more especially of Ijitc )Csr») by imrrii -l. -i; :ui l 
(ith«ra connected with the iron tradi' ; bdt tliew li i\r Inu! 
reference to the Inter xtajfe* and tini«hing procefweH in iruii-uiitkiu)^, 
and to llic niiii:liini'ry connected witli iheiie procosiu'a Of the cheuw 
i»try of tb« blast4'uroice, of the vluuii;^ prudueed by tbc uruceM uf 
icliiiiiw, and in pnddliiii{b tro am 1001 i|n«Muit Ibaing mvolad n 
gooA ita) of tine to thw mbicct, tiw tamler may be allowed to aay, 
tb:it Ikc more be lia^ studied il, and the more he has seen of iron- 
nukiit)^, the more eimtlncvd he i* of our l<,'nonin<.'o ; and it is to be 
ho|ved lliat "ciliic sl.'p-t br '.nkc^n tii irnpn.vi < i'.ir knort tr-ilf**', sud 
rt-mli-r the viiriom [ir..'.'":^-i ■< i'.t'.,'iiii ■iwl iiiioiui..-;i;. 

The imprKvt'TiiriiN In ifui ni.irini'ni'Mri' « Im li .nn' Ii'-d on in 
the followin;.' rri-iiirl.-- ..rt- m,- uf tl;i- iKUiir;- .il' tl'i^i- alliided to 
above; Uiey nn^ of an inferior class, aiui irn 'ini projterly be callud 
Inprafwwnta in irao, or in Itin nannfiM t < i l ertoin Jtiiala aif inm 
(br eaitaln |Hir|iOM8. It wUI be nnnrer^ u v ) > enter aiinvtely into 
the vitriouo pmcexM-x f>>r craivertiiii; the iron ore into raat aitdnalle* 
nbb- iron, or to describe at len^rth the Torioaa materiaU uaed. 

Th* eliiff varieties of iron ore whit'h iirc n«e<l in this countr)- are 
the elay.band, the bliwlt-band, and the hematite. From the livloalit« 
\hi' fi>ri"<t ]ii^-lrf)n aikd »troi»c<'-'t Jiar.ir<»n are said to he made: and 
f.'i'i). -In:!.; :i stronger ni.illi- ilii-- ir ii l-hiv rally suppo»c-i !■> 
oliiaiiK'J ili,.u Iruin tho block-baiui; but the various ijualitics can be 
iilieri'd by the juilirinitt IfomMlM^ and awllaabln Iran of aafaod 
■ju.ility cull Ik- produeedftmn Uack-band aa fram the bematite or 
elay-lMnd. The writer does not here allude to improvemeiit of qnal- 
ily by inijinjr dilTerent ores (by which it i« well known the bad 
<Hialitieit of Minui dcK-riplton^ are entirely removed), but to the skil- 
ful treatment of one or more ores of a somewhat nimiLur characlcr. 

The first *tage in the manufarlure of iron the convtr-jon of the 
ore into caul-iron, which is nrcoinpliahed in various ways, In (jre.tt 
KriUiin, ihv ore, nfler bein^ calcined, if nece-tsari', ia iiiirotiuced, with 
luyer.t of coal or coke and a tltiv n-ually a oarliooate of lime), into 
a iar|;e funuice, and n »tron|7 biam (either bot or cold) U urged 
tbrMgh the prcvtonaly kindled naa^ to acc«l«ral# lb* eombaatioa of 
tho rael, and the ronveralon and ftuion of the metal, whkh l« uanally 
tapped from the furnace once in the twelve houRi, ami run into pi^s 
or in^>tH, which j;tj by the name of "hot or cold bta*l iron," uTconl- 
\nil to the iiatun- uf th«' blsi-t empUiyed. The xuUliviiionM of tnilh 
. thene HorlA of it n rn -.i .' -. isie, viz.: No. and 3, when IW 
foundry purpose^s, ami forpe or white iron, when intendtki fur 
converted into malleable iron ; thewj numbers and qualiti. i t iii u 
are auppoMsl to differ from «acb other ia the qtuuility of carbon con- 
tiined in aadi, abhoagb thia iadvnbtod ty imiy »■!■«■! nbat' ' 
No. I Ib certainly, dariter, aofter, and more cariMwaeaoBtJookiim \ 
the other niiRibent, and fur^c or while iron appears to conlatn B 
Icaa carbon than any iron liilended for fouitdry purposes ; but, aa WO 
we n similar etfect produced fni f umlry iron by raj>id ehillinfr to that 
pro<liiced in forjge iron by tin- ••nj.|ni-.,.il alfcttraelion of carbon, it will, 
(N'rhupH, be more rejulily adiiiiittl fiiit color is not a teat (or at Last 
iwt a certain one) of the iiua ilii;, ul earbon which iron contains 

It may bo hero remark«a, that the Nns. I.^tuul 3 gWe no rral ukii 
of tlwnalara «( tho iron; thqrare felrtivaly aeapnfative, aitd only 
Indieato the diftfe»et$ bHttttn MtUtrm tfHie tame Satriet ami naiv; ; 
thus, what is called No. I in Wales roscinbles hard No. !i in Scot- 
land, and corre4|K>ndH to SulTord^ihiro No. 'i (averajft-) ; Welsh No. i 
i« fitllv fiH haiti as Staffordshiro No. 3, or Scotch .No. 4 (a brand), 
i ll' '.111' ii ite Is'tween No. a and fiirKe iron. As aj^neral nile. No*. I 
and i are adapted for imall caatin^, N<w 'i tin-! 2 rrix--d f. r medium 
eastinffs, ai>d No 3. - r J and 4 in Scil mJ. i r :i in l>i^'land, for 
heavy «aaliiu{!t; but the mixtures of W elsii and Scotch, or of Sla£> 
fbidahifv, WeMt, aiMi Scotch, at« found to make atranfir and baltar 
caalinga than thoie made from one aori of iron. 

This mode of prodneii^ strong oaiUnga ha» been long pmi4iiad» 
and U in many plaros conrenient; and the fneioatie of slreDgth ia no 
doubt stali^t'iK^tory ; but tiierc is still a want of unifbribity in result 
and an occasional difficulty in keepinjf to tlie Broportionis and even 
ill obtaining; tlio brands upecitied by the enj^ineer or architect, or 
chosen by the founder on hU own exrurrience, 

Il seemed to the writer very desiralile, therefore, to obtain, il" po*. 
■iMe, a kind of iron which should be either uniform and consuint lu 
its fctniiiflh, or, ut least. rio( uiiiirr a crrlain Uaiuiard, and, afler 
numerous e.\)s'riinents and triaU, be attained this oljeet by maUng 
ecftain mivturcH of cxst and wrought iron, which hnva been called 
■'tonghcnad caat-iron." 



Alln«ion has alrea<ly bet ii made to Uut dUTcrcnl number* of cast* 

Iron, and to their ijualiiies; and it ongbt ftinhcr to be atalad, that 

No. 1 is considen^d the wcjikeat, and No. 3 the stronj;ei>t. To rentier 
tliew uniform in HircnKlh, and nt the same time to equalize thnt <>f 
truf-frra frnrn .fi'Xf'int ifi'irirlf. it Is only necessary to vary llif 
(jiiiini^n iif V, rLii;^lit-i-nii ii.:n.Jii.:cJ. Iiy w .'i.t'h meaiia all otiier mix- 
Itire is avoiiini, and so much i;roater stron(j;th insured, as to allow a 
mar(^in fur ronsidersble varintiiin in strenjfth, from any accidental 
defect, as well as for a dimlniiiion in weight, taking the avrrai'o of 
the ton<;hei)(sj ea^t-iron and of the best mixtures : 



Transterte itrcnfith of liars, 1 inch syuarr, 4 fett fi inckfi Ulvn it 
fupiMrrlr." 

4«41b«. 

1» '» 



Cacl-iron, atcrs^ brrakiii^ vul'yiit, 
Tboghened cMO-lniB, duio, 



Tensik slrenglk.* 

< '*!<l-irr:>D, nvL-rairc breaking weight,,.., T'OMIOM. 

Touglieue^I caj.l-iri>ii, djtio, .11*780 '* 

('"int imn, svcrsirii cni^hii i; wcii;lit, 'MJ ton.". 

'r ■ 1 . ;i.l-'.T ri, <iittn, .'.S'.'Vi •' 

To rendir I. r.l.me more intelligible, the propoftis ris jm' ijiyi-n 
below, whici: . h found to bring verv soft Sr iU li N . 1 I 

blanl) and Viry l];ixd Welch (.No. 3 C"!d-bla»l) to iitsul) ti<t; Mmw 
strength. 

Sculth, Nil. 1 Iwt-li'jiHt, Krr»k">n?, »l4CU uiunixcd, at 4.'V' Uii,. 

With a iiiiilitni i>r ^} (x-r i'<-nt. <■( wnufkVina ttnp, biwiu.' at T:n " 
The Kiuti'.< .<.-:>1eli irvn ss tlie fir>l, wttlt eOljr W (Or MM. ut' 

inillcaM« «cruii, broke ul uIkmi; 'j2i.i " 

s flowing a deaciooo; bi tile i^ntimitv of theMmp, 

Wclck, Ho. % eoM-hlaat, bK-aliiiie, wb. ii uamiiM, at 4*0 " 

Willi u niiv'urc ui* w j.*r tvnt. of wrMUi[lit irt^n KT»p, Iirokr «t i>!j* '* 

The results oblaineil i>y Mr. Mi>di»kinson are wry favorablr, aa 
sliown in the following table, where the breaking weight), of ih 
canl-Imn and tougfieni-d casi-iron aro given, from the report of I 
t^umtMiooeni appointed to inquifv into the strength of iron. 



INwripliiin "f Irun Bats, aO two 
iiKltiu Mjuaro. 


Tr»n>t<r-i' 
'Bntk.tttg Vim), 
laCaom. 


■f.inlic 

Ut isstinc 
amofih. 


<'rti»Llii|i 


T'iiii;lien' J ca-t-irvii, with in > 
pi f I - III. w roiu'li! scmp. . . ( 


Ha. 

a,i74 


Tms par lath. 

11 -.'.0 


TMwpMTlaelt. 






Jit.; i a7''«> 

7 41! M*^" 


Itlu'iiavim, Ni>. 'X, 

WsrriiiL't"'' LTiin inivtMrr, 



('omp^iitiive trials, on a Urgur m-ale, wade by Mr. Owen (by coiit- 
■ * ' ' Tenatia 



niaiid of the Admiralty), gave ei|aall)r satialaeioif : 
strength, act-onliiig lu Mr. OwttU, 13-60 tons. 

.Since ihi-se experinenta and triala were made, the toogbened eaal. 
iron has bc<>n suceetafully vaed in the conitmetton of aereral puUie 

ivot'ss. Windsor bridges, Chelsea bridge, Varmouth bridge, J^c, 4:o. ; 
an l it may Ih' meiilioned that, by being iillonrMi to reduce the srant> 
liiiL' ill |i?i»porlioii t4i tile inore.i*. f1 «lri-nglh gained by employing the 
luK_'li. i:i il ciLst-iron, the eoiiir-i •n-^ if.r the heavy ca.stings of the 
KUikclietter viaduct were enai>le4 firr.fiiabii/ to /ulfii iheir contracti 
whereas, hiul lliey uscil common iron, and liccfl COnflnCd to Ihoapeci- 
ftcAiion. they wouUl have been Iwavy losersi. 

For sh:i fling, roUs, piniona, eog-whwia, oast-irao nUhmy-carrfift 
wheels, cylindeta, and otbcr eaatlnga where atrmglh and cloiennin «if 
tottiire are desirable, the toughened cast-iron will be fmind tnoel na^ 
fill; also cast-iriin. which will not chill in its unmixed .state, readily 
chills, with less lo»« of strength than usual, when mixed in projier 
proportions with malleable iron. 

To iiiHUre tlial (he proper profwrtion of malleable iron is contained 
In t-iieh pig, and also to rei. l r '1' iivvl ire more easily convcyc<l 



from jalace to pbtee, tlie writer jirefers making tlio tiiijtturtf ul tliu 
lilialpiaiMce; and tbia iadmia Iw dintribating tho proper weight of 
malleabto ai-np in the moulds mto which the melted iron is to be 



run. It is thus firmly lixcd. and melts more ea^dly and regularly 
widi the cast. iron in tin- cupola or (■tlier furnace, the cusi and 
wronglit iron boating gradniilly to the melting point of the formafi 
when the wninght*irm) ia caidly acted npon, ana Itawd by the* 



♦ Til? svrrwiw* >.1 III,' lnir.?vrr*r bmI IriifiU- ,ln'tij:lli srv from tli.. < vj* iit.i i.I Mi 
BislgcklaoMs til Uw iri»«raiiH.nt rr|M>rt unl siMWMr*. lUU tiUwr Uiwrlmcnicr, ; Mr. 
Ho^laHolsUirmlraMkQfltjairtliei " 
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Tliii |>roci'«n of coiiverliiip cast into innllcable iron ii inti<.li morf 
variod Ibnn ihn' nf i i»nvf rtini' fht ore into taut-iron. In soini' diViriclM 
,1 ;rrcjit |i:ii|iiirii i:i <il iir iH-siii. j in r>'fiiit'<l previwuM l« il« I'oiiVfr- 
xiiin : in utiiHr. iittio rctine<l iron iii umi1,mu1 Ui aome wvrii* luu^irou 
i-t at once convvricd into DMilgabl* iron ; millhia laMer proMMaMini 

to he jjaiiiiK^' gfoiind. 

ReBnin^ i«, (MThiips, tlic ieani iin4ersi4>od, Mtd Uta kaat <a|»lila «f 
lieintr nplaincd, of any proccxn connected with iron nunnraclnn. 

Tlii< irun i<> krpl in n fluid »luto in ronlavt willi ciirbvriiu-eoti' inntlcr 
<r»)>i<>>«d to tt lilahl, and, althouMi it wciuM oci'm lli^tt l>y nut-h inran^ 
more carhi^n fi»i;»'i' In K- ,'nmbincil witii tlif iron, <'3ip» rii-ncL> •ihowit 
llml II ^T. il rl-iriL ■ 1> |ir" liiii'd in llie nnlurv of llic niftui, nnd that, 
AS fiir u c kiHiw, tlir iputnJity of uirlioa i« dimimtluxi, bikI like irun 
remterwl moni neaiiy Min to malleald* ifon^ «r at )ea«t to aHcnd tm 
to be more quickly eonverUid Into it. 

RcfnilV i» An i-\pen*ive proccea, gfMt WMte of nwtn^al Ining iin. 
•voldaltlet but it is still neeeeiary for certain deacriplWtn^i of iron, und 
the cxpvnM; \» t'ort')' rompenaiitcd by the (^mter i]uicknt.-ai« willi 
whirh Ihf rrinvi>r»ion taken place In tlie puddlinff-fumiico. 

Pi:i|i|!inf- !h thp In-*! snd most important prwi^M in tlic conversion 
of L'.iHt iiil'j lu.'ill.'.ililr ir.iri. Il i> still ail I'Atifmelv riide one. niid its 
lhe«ry id iH>t understood; it coiuiiilN in melting, in » pc'CuliaHv-con- 
alrneted «i|wAwn*aB, refined or «at>t iron, or a tnixtnrc of tin-m, and, 
M anon aa the Auion la conpleta, ia coutiniuilly Htirrini; the melted 
■wlal liH M|[i|i-uliir or gmimUr Mlliclaa show tbem!<clve«. Previotia 
to this tbo melted meul itwelfe ap, and «1mI \» technii-ully called 
b«iU ; s^s M evolved, and tliiit appcvnt to be the period at which con- 
version eoDiniviH'vx : tlic H>\ii1 twrlicle* iin rcaiM! in quantity, and the 
whole iiiiow acquire* a semi-»oli<iity : !hc w»rfcn«n ki^pi* colleoting 
the inoro solid portions and fonnin;' ^li.'.-n in.n hall-', ulu. li became 
larcer and l«r}rrr, until tiio uiiole of tlx- maiieabte iron la collected, 
and nothinj.' rcmaina bat what i« ealled cinder, in ft perfectly Huid 
alate, wiiich i» aAerwvds removed from the furnace by tappio^^, and 
again mad in eertain profottioon atoqg tvilfa ore in n-producinL' caai- 
iron. On the ranoval of thia tinder fton tbu iron, by |>uddlin^, 
a>|iieezititf, and rolling, the quality of the resnlttn^' M roiight-iron very 
much depends. 

Tn :n ni.I 111,- (iM, (if rHiniiig, to shorten tin- «• - T |iiiiMIin<j, 

ili.i>l!-,i till' •|ilali:;. of iIk- rxalllling i\ ruiii'lil-innL. iirr. ill- 
doubtculU , uiohl Uwifublf. The writer luw cndravoiftl io aw:ijuj|>lish 
(hi<i, am) luw rvaxon to believe that pnrlio] >iuoce(» liaA attended bin 
efol*. Ini»tead of u-ung t«l)ned iron, a mixture of wrvughl and 
«iMA iron (as aliaadv daieiibad} ia laltao, and, after btring PMHad and 
ran inw pin or alaM of Ibe m|al«iie tb», it ia pnddm it die tianal 
wayi«nd the proce<i<< of puddling U found to be thus SO (bortene*!. lu 
Io allow of from one to two he-ita more Wing brought out, in the 
cuun* of the twelve lioura; the yield io t'-nit : j. and the quality of 
the in>ii in much improved, oh regard;) fibri n^i i »^ u d IcnMic atren^lh, 
rt'iiderin;; Kuch iron purlicularly well adapted for cai»le iron, tenaton 
b:ir>. nh.^ftin^'x, axle>. Sic, bat bM fer tlw waariog aniftaea of isil*, 
nor fur tlw? lirta of wheeU 

BefolO pNCCcding to toveb on certain other prooeMi-ii, hich tlw 
wriler belkvea to itnprofe iron for upei'inl purpones, it may be well 
to iHiinl l4i KOiiie alloyx of cast-irou, on the tiiiiklii); lhe»c led him to 
Uiakc the addition of the same and other DielaU to wrnught-irnn. 

The firnl is an alloy of inm luifl tin. '.v)ii<'h !>« pxtn rm ly hard, aoiio- 
rouis and luipable of rccei^ iiiL' II MTV l.ifl- |i'ili>li , I i. lal lilmii <.f man- 
Itanene. and a very amall pcrct'iiUj/c! ot £itic, givea nviiK'what {{reatcr 
tciuu'ity. Etellt made of llieM> idloyii have ii pure and clWT tMie, 
Ca»t<iroi) will take up frolu_2U U> 26 per cent, ot tin. 

comcH cio>er In itn iextora,«nd,an 
yet gone, .tironger, and neiless 



CSaskiran allond witb sIbb become 
far aa Iba wiileirii olMtiBmla have y« 
■allMble. Alton w MtntMli, aMimo 



Alto;pi uT MtOMMh, aBlimoiqr< eo|^, and ailvar, i 
ilie wteiait, bat k wa«ld tw oM of plaM to tMieb on 



them now. 

Haviri^- ,il,H, ri. il ill.- Ii.inl, iiing clfect which tin produces upon caHl- 
iroii, the wrilri' tried -a similar mixture in the puddliii!;-fiiriiiier, and 
found a correapondliiff result, with this cssentjal dilference — that 
whcrrji.« eai>l.iroii will take up about a fifUi of ita weight, wrought- 
iron ia rendered too bard for aubstHjnent w^riUng bfMljrVliaMiiy «^ 
eftding; one per cent ; and taking the mkma daawiptiBna «f im 
(Stnflbrd'diire, S.'oteh, and Wdsfa}, oneJulfpar cant, nf tin prodncee 
a description of iron eiTBtalHnei doae in lexttm, and harder tlim 
common wrou-jhl-iron. 

Thin qiLility of iron appeared to b. ^uil iM,' for the wearinjf.snrfiices 
i-f rails and tires of wheels, and suiiNfi|ueitt tiiuU which have been 
iiKiile \ui\i- fully eonfmnc"! this opinion, lamination ia prevented. 
Mild the rail, uhon jiroperly made, wears soiwilbly and evenly. A>> 
in all iron, and iMilieakrijr in niliv Bnah dcpenda on taainimtnnp ; 



but pninl» and eronMiifrs mude of thii* hardeiie<l iron, and rniU upon 
sharp ineline<i, where the wear previou^ly bad bi-en very rapid, have 
b«-cn found to l.ist more than double the time of ary rnik previously 
tried, und, ax they are yet worn out, il i^at present impossible to 
aajrbow inUL-h biii^rer'thoy will laat. The writer does not believe 
their increased dumlion to aiiaa aolely from the greairr hanlnfn; but 
non> from ilte peculiar cryatalilnn texture and &e grain of the iron 
reaiating the lamination, wMeb great «|>eeds and heavy engines so 
rapidly produce. The iM'ctions of the rail« ahow tike (iropotiian 
wiiieh il i* e>in«iden-H hvnl that the crystidliiio should near to the 
fibfoui iron, or to whiilever other iron the rail ai.'»y Ki» pompo*ed of. 

The addition of zinc, its oxidi .t and other dr: pn ';ur>' ;i,e very 
oppohile efleet to tin and the other metals above lumuit. Iron o| 
wlut il called rold-ivhorl quality i" reiwlered, by this mean<<, tibrou-s 
tough, and slronj;; red-nhurt iron is aUo imjtroved io quality by ti>0 
aauie neana, but it b found that a Urger additkm of thnc. «r its ana 
or oxides is re<)nircd to offeei an inprovemcnt in red^almt than In 
cold.sliort iron. The quantity necu«i«ary to improve cold-^hort iron 
varies much in different di?ilricta, and each peculiar imn raqtliresto 
wpiirutoly conbidercd ; it is alwi necc'ssary to know tin- perretil«<fc 
of zinc in tlic or»s If ore be employed, and to awerliin that such ore 
docs not contain foreign matien, which mi^^lt counteract the ctfeet 
of (he zinc. The additi<m of thcne metals to the iron Iwisl 
when the iruH in Utc i>«iddlii9t;-furoaca ia begiuoiog to boil. 

Tha tnilar wm nuab jnitMlad to nbastvn In tb* AnaiiaL 

neni of the Great Exbibttion a eonfnmtlon of hie npcriBmtom 

tills xnbjeet; iron, naliinlly COMpdMMTt and red-short, bcSilg Kndcicd 
free from rm b of llieoe i|tMlM(a by tba addition of an on ^ line. 
Samples in nil (if prosrre.HK were cxijihiled. • 

TaMe of Comfiartititt Strength rf \\'n»tt:ht'lron. 
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8. C. Orawn avanv* teanlt 

ibuttiiv'^ ^nenl tumt* of | 



Had Uic limit* of a mere sketch like tbi.s p«>nnittcd, the writer 
would ha%e enterw! osi the consideration of the relative qualilirs nf 
cold and ho: bini-l ir n:, mnl of llie elTecIs produced by the use of 
cinder; also, on nooie combiimlioiw of iron « iih Ihe eartiiy Imisc, and 
on the eR'ects of vorioua aalta and Hiixes in the bla.%t and other ftir- 
naeea. 8everal other alloys of iron p'MWKa coDuderabte interent, 
and, in eunclusion, alluwon'may lie made tn a nmarfcaUa fwuuij 
which iron potuiesiitcs of clcning the grain of Otlw ■Wtllt Mid lUloyu 
to which it is added in mthulL ij.inntily. 

Mr. Stirling exhibiletl n iiiiiiili. r of Kfiecimena of the tOU^nned 
wrougbt-iroii in Iistn m-A il,e Ii.>ril. i.n1 u ro'it'lsl-iroii, as appHciT to tlio 
surface of rail-. i~lio',vir,;j ttieii r.'iu'f in .t. iin l m m' the tou^'h- 

ened cast-iron, showin); tkiu lootit: oi miitin^.' ttie »rougiil-iron scrap 
wiUi the pig mel4tl ; aUo specimens of an allqy of zinc. eop|>vr, ami 
til), and auDtlivr of the same comuoMtion, with m addition of 1 J iH-r 
cent, of iron, allowing tbo great clo s aneaa and fimnaaii of grain that 
w«M pradneed bv tm aoMil adnlxtura of Iran. It was explained 
that it waa adviiaole to alloy the iron with the line before mi&inff 
with the ecrpper, otherwbe, tliere would be imperfisetion and aneonmC- 
iicJ"> in !'•» nK^tal, the iron a|>pcariiig in the fiirm of what are twhni- 
call', •• tcjirs." 

Tile Ciuurman said he considered it a virv imjiurtatit subjc*'!, and 
thought the paper showed valuable rej>nll>i of exten.-uve practical triiiU 
uoiaUlted wUh acieultfic iiH{uiry. He luked at what period the tin or 
we waa addad tn tbo wfoi^^iMn. 

Mr. SdiOat luplied, tbat It waa put into th« puddling-iliroaeo 
wbon tlM extrene of the b<!tling wan just pjiued, or p.-u^ijing, and eon. 
TCnion jnat comnenciug, and the formation of spicum beginning. A 
more fluid iron required the Ulelul to be pi-t in at a L.ti r | i ri d, aiid 
iron that ninie to mature sooner i,'(|ui/ed lli,' iii' '.al ] ui in liu r It 
»a.H diHicull to give a detiiiite rule, u coulii oiily be jud^Ki ot by par- 
licut,ir experience. 

Mr. Duclu* UiougliL the prtwtKe of ziuc iu the iron was doubtful i 
trvn ita volatility, the greater pi«|Mftian would paobaMy be diiai. 
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>i itol in ihi> famaae. He co aside red it muro |irubabl« that the tliange 
11 lUf^ iron ma cauaod hf the phynicul ijuuliiy of the iron nndcr^'uing 
wne alterittion in ODinMUMU;c of tlic prurience of zino. , 

Kr. Btiriing; aaid to did not coosidLT the inixUtra of line with th« 
■run to l>e u) all l'mou an nlluy, an Uio |iropi>rliuu wm «xc«Kionally 
only { per rent., nod lio fell uni:urtiiin aliouS itx niodo of action ; the 
quantity ofzitif required varied very moch; it h.-nl to Itc detennini-d 
liv cxpi-rinii ut w H'a the ditTercnl ore* and futn i rn. 
' Mr. l>uclos observiHl lliat In nomc iron wurkn had been ac- 
ijuaintod willi in Brlgiiira, he had never fonnd aii^' truce of xinc in 
liie irvu uuidu frum uie cootainliig ziiic, but inc-toUic zinc was found 
loMeiUBnkteintlM tapof lh« runuuiv. Muy y«ara nine* • MiiM 
pr aqicriBOTla hid bera nad* by M. Can«Mi on Tuiom mixtam of 
iron whfa tinv un<I otlicr metals, hut tlti-y had not led to any practi- 
cal nfiplicMion. There was no question that suflicient attention had 
not \ttmn paid to the properti<!8 of iJic alloys that can be iniul*' wish 
iron, and he was f»l»d t« itco lli ■ taken by Mr. Stirling; Ij.' i.id 
n«\ i<i<\Xf nm*to m to th« want of knowledjrx of the iron nuoufiietaro, 
|j.> -.Iniu^'lit tlii-ii; wa4 a peal deal of ki!<>u I, onllM nl^aet, bat 
h«< would wish thu priooplva vaxried out {urtlic-r. 

Mr. Stifling wmttfkwt tbiU. in ito wwb awiillWM^ia P > % i i i i i H ftn> 
proMMM— •neliing and fcfinwf— inlcmiied, 1>y wnieh moat, if not 
■11 Hio ziivv might Im! voUtiHaad. There was no doubt that Uii< prac- 
tical making of iron wan wall Qndar<«to<>d, but not the tlicory and 
prini-iplc», otlwrwiiM! the pro«.i"w might hf fiirlhfr eiimplified, and, aa 
the rtsull, iriin would mosi j.fjb.iliiy ;k ;>r im «1 complete atone 
pruc<!aa, inMte:>d of two or more. He tliungbt tl»t furtliar improvo- 
mcnia would Ins znoitt itaiilied and MaoniiHidnd when boo and aoal 
weru di«rur. o 

Mr. ICCawwll and Ihan «w |^ hmb far apmaiMil in nH. 
way tinu sod raOa If the lin new laatad TOjOOO niDaa on the drtv- 

ing-wbeel of Ihv engine, it waa.conaidered very good work. The 
t^xpenw of ri^placing tires, and the fiiilare, was a very Bcrioua item ; 
and if, by Mr. Stirling's proctsn, the iron could ha iim'bj tii Iswt hmc;- 
VI, it would be a grt^ui Miurce of economy and com i lui un'. 

Mr. IVflMli-v itf'Hiir^H why thp wp>ii!rht-ir<<n ^-nip v.at j ul inln 'lie 

pig mould, ;>l Ill:ik-IIL^ tl'L' lyLI!,':i':llL''l ■.■Ujl-inn) ' 

Mr. Stirling replied, that one ol'jeet was to iniiure a delinito i»x>- 
porUfin for eaeJi dMffai aUotth* wjoogtit-iion mHed arara anrihr 

in the l\irnaer, whan miicd in titat manner with the caatjron, whin 

Deemed to act as n Ilux, tliu whulu getting healed together; the cu«t- 
iron dropping, catJi away the wrougliuiron. If thrown iwpurately 
into th« eupola, part of tha eau-iion would melt down Ant, and tbo 
two would not gel uniformly misad; IIm WrmifhUrtMl Wan Iblde to 
IpA oxidiwl, sitiii wiis(i-il 

>lr. liruvjf v i ljsi-r^i that h ' was aware if the wrought-iii'ji a.vi 
Uirown into ihe puddUiig-turiutcc with the pig, it woula bum auay 
and nut improve the quality ; but if it wan throH n into the firo a little 
liu« before tli« puddler eomineliced balling liia iron, it would very 
araoh ini|>rove tlte quality. 

Mr. Sitirling aai^l that it was an old practice to add wrnught-iron 
in tha jraddling-furnace, in order to get a quicker yield ; but it would 
not nail tburunglily in that r-am-., and make n uniform mixture. It 
ahniiM be Gnt re-(ovlted in the eapoia Jhm the nixed fig, t» naJte 
a uniform ndatarah and then nednaned, and waritod in tne fmddling. 
furnace. 

)lr. Ueaaley remarked, that be lud meltrai wrought-iron in the cu- 
pola, nud then woritad it in the pnddling-farnace, luid had Ihnnd the 
result to be butter than fNin tbe oidlnaqr f%4r«n alena; but It waa 
not a huflicient advanta^ to make it worlli tlie esttn eipanae ; ho 

had obtained a greater yield. 

Mr. tjlirling olxH-rvcd tliere was a proeens for melting wrought- 
Iron, whieh «!ts tlii-ti r.imrTi. il ti.u k, ! v deearbonizing, to a stale 
■pprnachiit^' in ntn I : it v-:i-t ii^ti'ii'li 'I Im u.ied for MUll aflicles, 
such a.t Hnulli-m, aiisMirs &e., innimU of forging them. 

Mr. Atlains iiiqiiirctl about lliu applicjilion of (he hardeiieil iron t4> 
tin's. Tbe be«t scrap tirisM were foiwd tliu wiiriil tu Wear ; Ua-y bi. 
■nnaled niore, nod, eanaeqneDlly, he did not nae then. Thoaa he 
med Wen made, bo Imiieeed, of two bloonu, tlie lower one of aemp 
or other lough trOll,«id tilt nppvr One from a puddled Ixill not piled ; 
the w-eariiig aurOne.WM^ comaqoenlly, ery«>tallioe iron, hani, not 
laminated, and was mora soilabtv to reii^t the rolling and crushing 
action tluit the wenring surface of the lire w;is sulijoet to. 

Mr. Stirling replic^d that lie had ween a »ioiibr proeo.s exlciLsivcly 
enrried on; llio lower part of Lite tire was made of .No. 3 iron, and 
Uke wearing surlac^e ul ,\u. 'i iroo, conaiatiiig of two puddled balls 
hammered there aghly, then lebenled and poMed thro^Bh rolls, and 
Hatty w elded to the No. S Iran for tha lower pajl. For Meb pnr- 
jteaen aa tlie waatiaf anrlbeen of wheel^iiaa and nufa^ actap.iron wan 



ceruinly the worKt, Unom the Inequality of the piecott united by weld- 
ingis netcsjtarily nnnRToaa and irregular; when the wearing aod 
TcMliii- :i li'ir. c!ime into cD'ect, uncijual wear oiul Uunination of Urn 
suri.L (■ ;ti;i^i I'C the result. 

Mr. T. Fairluilru mid the re^ultji of the trlidt lie hod made of the 
tooglicned casi-iron were a near approxinvition to Mr. Hodgkinaon's 
esi>eriinent» ; but ho did not think it would Iw prudent, or .nit. f.-iliir 
t r ai. architect or engineer to reduce the section ol :v L-ir li r :ii 
the extent which Ihe r»'lativc transverse Ktrength given in tIjK UiIjIi-ji 
would appear to warrant ; ho would ratlior retain lliu hirge seciion. 
and avail himself of tho additlomd security which tbe use of the 
toughened iron undoubtedly tptfo. 

Mr. StirUng obwrved that, to obtain tbe Dili tnereaav of atrengih, 
would require dilTerent trials with ditferont iron, in order to awertuin 
the best pri.<|K)rti<>n of semp; but, in llio right proporlionst, from Ibe 
•rcRrfml rpi-nltfl uf fi1i«'n'a^ifin«. Iw In^lii-ifif it mii'ht he tiii-fi.t. iillv 
.1 ■inf-tit"lli el' tlii- u.'l^'lit ii.i'jlii l.n tiiki ii l/nni itiIji iu s .-i J- 
tioiix of girders, by usiitg the Ivuglmied last-iroii, te^tviiiga greater 
ittrengtli of girder; however, lio would much prefer seeing all the 
etrengtb of the ordinary iwction left fur extra stifely. The slrengtlM 
iivan in tbo Inblon in tlie paper were ehiefly taken from Mr. Hodgu 
ilnson, and were tbe aTerag« rosttlls of bis experiments, showing an 
increa-tc ortimarerao atrength of 7S per cent 

Mr. R. WiUHUm arited whetlier, in prwliee, aiiy ditriculty waa 
found to arise in uniting tho t%vo (ji;.i!nU -. i.f hattl fmil aofl '.vrin^'hl. 
iron ? 

Sir. Stirling replied, that nouillauUv " ruiii'l in tli-' ii::imiliiL- 
turc, aiwl thej- were found to be soundly \\..!>li d ti.Lii liii r 

ill. R. Williama observed that, aa ttic iiard iron, which roeltol at 
• lovar taapantwo tfaaft tha naft iron, waa niiaiiaaariljr the- toywoat 
in tiie pile, when placed in (ho ftimtee to bn walM, eltlier that 
would be over-heated at the expeoM of iU qnaH^, OT the inner pilea 
woiilil hv undcrhvatcd, and cuaanger the i>onndaeiO of the bloom. 
With r..i»:ird <n xlw laniitiiitlon of tircis this was not so much owing 
li. tl.i l:ii t 1.1 their Ix-iiig iiuido of piled iron, as to the mode of piling; 
:irni, Iv [Mh:ii; lh-. K^irs edgewise iniilead of flatwise, there wn» little, 
:; , li.i) iliiy \ii 1. .minute. Pudilli-d iron could be made hard or 
soil, at jileaiMja., iiiconlitig to tite manjgeniisiit of the procenfi, with- 
nntlhn introduction of img alloy into the puddling-Ainiace. 

Mr. Stirling renlicd, tluit the hard Iron catne quite a& »ouii to a 
welding heal a.' the other iron, and a mont perfect weld r»'.'>ulied. 

Mr. M't'onneil remarked that, in tho manufacture of .iti'id tires, the 
steel did not lengthen mo iiiuch as ihc iron in rolling, and it mndo a 
dilficulty, in rolling the UreH, lo make them HOUnd tliroiighoul ; and 
he inquired whcthrr my di'lis ii!!v nf th:it kin4 %vai r>ui)d with the 
h.Ui-ln)i>d iron for th.j -.n-jri'i;; ^ irlA.'-' ul tin i ;iinl n hfcls. 

i>lr. Stirling replini itiai, in rsui», no ttejturalioii beHveen the nui- 
Icrinls lud been found ; he had not yet Itad experience in tires. On 
the Kdinburuli and Glasgow railway, on tlie steep incline, at CowLiirii, 
Mr. Adio had had rails Itiirdened on lUoillan hdd down for some 
yeorts and had found thein to lunt better than elcel-voTercd raile, 
which liod been also tried, and nsually wore out in a eoniiideriibly. 
slinrter time; Ihe linnlened rails were still' going on well, and nn 
additional portion of Ih-it lir.r W-is tit>-.v Lrli^^r ]r.ir| v, ith tln tn. In 
consequence of tilt- tir-.: r^!.^> iu..'iur.niu'rii h, ■!:!!; niii.h' 'u.i h.mh 
tliey snuwi^ distinctly a teitdeitcy to npfmrate, itnil the luiliine wa.H 
valualile as cxp«'rience ; also, Utey were made more liable to neparate, 
by Ihe hardened piece laid ou UAng rouiid-t«|^M»d in tliu piU: j 50 or 
M laihs nmdo at tho very fiiat woriia vbeto the pim had boen Uiadt 
bad bom brakeo at dHlerant times, Air exanintnon, and were found 
quite Noonil. 

Mr. E. A. Cowper said he Itad u.vhI wrought-iron »crap mixed wllh 
eaal-irou in tho ladle, t*ii> tu.ilt being rather hotter than u.iiinl ; it 
clus«^d ll»e grain of the ir.m m r . much, and was found tidvnnl.igeoii.t 
in caHting liydraulie jir. • .,(■.., i.r other eajtiings where a very elow 
grain wai< required, lit- \nr in an much ax l!i per cent, nf M^rzip. 

Mr. Stlrliug observed that he had never found that more than .-ihuut 
A pir eeiil. eoaJd b* eombintHi in that BMiUMr, and then tbe mistuie 
mnet be mere or tena Imperfi-cl, and tbo meial wontd be partially 

chilled. 

Air. Cowper suld h<' had not fnnml any objection rn>m tlie BOUJ 
being cooImI ; it waa taiteQ pretty hot, and elwn iron-taroiitgs were 
put into the hulle, and well atiimd iip^ nlbkh awwcd eomplele iai» 
lure aiKl fusion. * 

Mr. .sinugbter inqoiKd, wtwt waa tbo fditin coal of tonghanad 
cast-iron. 

Mr. Stirling replied that, in a girder, if the >>i'ctiaa wm reducml 
on»4lUi, tbo coat wwihl bis chciticr ; if the |>ri>'u of caakiiwn were 
very low, the tongbened km wooid then be pfoportlonM«ly dmter 
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Ut. 8lMi;,'htiT NiiJ Iw hiui (rictd t[w toii(.'hi'iii><i iron Tur n nuni1>er 
(if Ipeomiitist^'jiituk'r*, at Uie incomim-mSalHin <if Mr. C vni li. on 
tlif (ir>>.at WfaUTii niilwsy, and fo'iuJ u w r'. Iir.r. ;iiid 

sound ciislui(;!i. Iwtter than he Knd ever made bcture. lie iiitt'iiUeti 
tu rciiitinuv Oil' line I't iu niKt I'unnidvred it an cvccllvnl miitcrtiil tor 
cyliadi-r t:tU)tlag«,aDd profenblv for any uurpouc for wliWb ttie kUong- 
flil ami Iwat iron WMMqNM. H> did iwt find lliein««laMR,Mk 
on iIm e«iitniTy, lais eipaiahitt driui thft boil ha had |ii«vio«ialy v»ea 
flw the purpuevi. 

Mr. iWriiiii; I'lpUinisI (hot tho toagh<>ned iron mi^^lit Iwtnado from 
a i^beapcr iron, kwh ns tti<' oIlIi l,nt.l(!,i-t. w Imi h. ;it jCr! j>er Ion, 
would be nboat £3 Iu-- tVir the cnht ul' iln- ti,ii;r|,, [,,.,1 which 
would Ihvn ><iir{iasfi in alrvii^Ui n dvairt'r iron, kucii m iiior'iiaviin, nt 
£!> or £i I0«. |i«rU>n: ho (hat, alliinu^h the inerc-jUH-d cxpen&c of 
Uie proG«sa waa lilt, or lit- per ton, tliQ linul cost wax les», becauno 
*(jMifardMari{|NiiiH«C iranvimid to HMd^iHlagiMltr itmigtli 
WMM tlw M«M time »blaiii«d.u aliAm ia the table of experi- 



Hr. Slnuphter wiid he liad fonnd that (lie tou^hcnrd iron u'lu Itroa 
pxpcnftive. Thiit which ho used w»» made from Uuiidyviin or (ral<|pr 
• iron, at £3 or £3 lOj. per (on, and h« fonnd il better, whvn tou^jh- 
ened. than llic t*o!r1-l(Is«»t iron wliiieh h« had |wvi»>'H!v iiMKl.al £d or 

X5 |M.r ■.<..||. 

The chairman proposed n veto of thanks lo Mr. yiirling, for Ilia 
valoaMe awl intvmuing VV^'i wttk^ «ne pMMHi. Uo Iho^ght tint 
imporlMit pniotit^al restiilt!! were lik«lf (o follow ftmi enoli hi able 
ioweatiiprtion, and they were much indebted to Mr, 8li|lin|[ Ibr brb^ 
blf H Mfore tl>eni : niid he (riialed tluit he would < 
aiM ftfor the incti(Qli»B «rlUi tho Aulber teralla 



tm ▼■tllM of Antlirocitc and Bit 
for Oeneretliig Bt&aiu. 

Tirr f iilij.'vt of tlic Irtlvr ln-r» |.ri!«cntnl, wliich wt> Litracl from Stont** 
ijrval Boric ou Ih,- Ni^^ ui luul Mail bU'ttiiicnt of iLo ('iiilcj Statte, is on* of 
tiio iiiipTlJiut ill t.tc.ini-criifitucriiijjf; anil it may he ci^rihiJcrrHl Rc.mc- 
KliAt rvuiArlt.ttUtt tiufct jilttiottf^li L-'-ttitti^* i:on»tutitl)' imd«r ibe oUnurvuliua of 
fqgiaccffi, aod made t)i<; iii.:tH'>ii>tc olijr^i of cxpcnrive •ipiwniK'nuJ in- 
4|airy, it kluNild yet bo to a gri'iil di uomi'lux and ohuura. Tbccxperl- 
BMOlt ban neanlat. differ, m will nu n, iiiiiii>riall]r in tlicir ramilta fi«n 
anjr oMahisd ti]r llw dalwfiila exporiuK iitrri' <in citlNr Amorican or farel|pi 
ei:«J.H, lull, wif iiuiv iiilJ, HTH L-'jii.^'i Jvri'.l [tr.icUtii]!} o;>rroL-i hy %^miiv1 tiuini'iit 
t iiK'iucrre ; aini alth^iii.''" rfji-i'i<-d, yrt: tiiiiil; i.'<Mif™lly, liy t!ic «;ii;iitific w<)rl<l, 
On'V nuay hiiiJ to Iijivl' l:ittlv rvcvivc^i thii fti-.Ion'eiuvt^t of V*]*.- I'lilleire, 
All irojiortiuit pi*int in a ].ihi>r\^l nrtifU; iiy W. A. N"r1rn iu Siltiiimi^K Jour- 
Dii), W iu£ biL^uil U|ion tliiw ri'i-ulln. rrcfsrwir Norton, in trciitiiij^ of i}i« 
Cahrtc f>.j.'iui% lulnp!* il-< a f\\rA Oirt lUi; fmrrinti to khow iln- vnhio of 
bStumsuoii:! C'nipDrcd vbitli lulliriii^Ac, in itci.\'rdiiU'-S) vtiih (jeuctui Stuurt'ii 
COHctninoR*, and in at •citii« labor to rcdoco tlw cotMamptiao in vcMole Uiru- 
tOftiituailDoiu to a rnrr«>pond!mt siimllQr neliiht of antliraclts. Tti« letter 
bdow i» adJrrawl In- tliu Knumoir in Cliirf lU' Navy to tlw Cbainiiim of 
tlia Committal) ou Navul Alfulr), uikI U iu]<pkiii<ui'.3r\ tua report i ii the 
aanie aiilgoct iu n kiicl> tbu tiina of gcUinf up ntuiiu coui|>uriiil u Coi- 
le«>: 

Kitutiiluou" Ti> minuU-'!!, 

Aittimu-ilc -45 " 

and Ihe aatuil ovapontiva vatata, pouid for poand, aompand ■> IbUowa: 

intnmtnoni l-OdO, 

Anthrarlta 1 6i5. 

li lo proper to ad<l lltat th« boilan of th* pcuupin;r oo^iira M liie Bro>jLJvti 
Dry Doak (ilirte diiep-iiM iiollm) «a wlikli Meat of lit* osiMfiaMiil* v«ro 
raada, liad Imio daaigaad aapedaOy flirtlie a«* of tiharalBoas ood. 

Sir: — The Semite, In :• ^ I ilion, having ojdivd for my reporlit lo 
tlio Nuvy^cpartmunU j^ivwji Uic reiMllU of aovural oaporimenla to 
Imi (hu'rx'Mive value grUw antbracUeaiid biliUMlaeiM eoalafer na* 

cralin^; «(e»m, nnd referred (he same to the Committee on Naval 
Aflains I bnve llioiii;ht llml the rc'tullw obtniiied from uddilional le!it> 
and experiiiK'iiliv nude in )lii:t i-uiintry ami Enghiiid, uould be of 
M rvlcv to (he oonimittet-, nnd trust tlt.it thi> iiiiuortuuce of tho niil>- 
jt'ct, both lo Ihe inU'rcKts of tho i^ovcrnment niiii of individual!), will 
be iHiiiNiili ^'d a ■oiflicieiil apolosry, if any be needed, for (he liberty I 
liave taken in addre-^ing you thiA conimunieation. 

It hhould be remvmlwxvd that wiuit is reijuired to be known on 
Ibis aitbjcct, la ndllMr the tbaolllte nor relulivc rvnporation by coaU 

under condilione ^tuit never oeeor fai practice {m too UMiy cxpuri- 
meoAa are conduelMl), but tbe facta to be deteiBiiicd ai«« tlie reenlte 



which cin he olitaiiu'd from them under Uw 
in which (hey arc UHod in marine boilem. 

With tlii? view I have pro)ia/rd the followinj tabular Htatemcnt, 
allowing tlio ai-liinl eviiporalion of water ctTeeted by bituniiiion.'i and 
anthracite conln in tho boiler* of »evenJ niival MejincrK, and in (hose 
of Bumv tmniuitlantie nnd river steamers plying to and I'rona New 
Yoffc Ihe poKt few years. 

Thla table, therefore, ttvm Mag prepared with care ftom the 
i<U!am-lo;ri of the dilferent vMacb (tboae of the naty beiagam file 
in iiil'1 olViec), in of f;reiil value; more m, endoabtedfy, than if die 
n-Kiiltii had l>e«n ob('ii»n-<! frmn n »4'rii-n of K|H-«i»l exfierimenft m.ide 
under circumfctanC'^ in]n;ril l.i tin practice, which rcsullis Ihere- 
forc, inUBt be- eitenaivciy modUitid btluru they could be riteived for 
pnu'ticjil ^'uidoii. 

The table includes all the caae* I have been able to obtain at thbi 
timei where the dalaware imexeeptionable ; it «xieiid>v in meet in- 
elaneee, «ver a eooree of eeranl yoarx' atMrnlngr, and the arrraKo 

evaporation tliu.t obtained, altbou^ not (M|uat Donielimen (o the iiiavi. 
mum of 8|i«ciul expvriments^-ia, ui my judj;m«nl, tnore vititk-d lit 
confidence IIj .i: ur.y -inijle ux|>oriincnl miidv with greater i ritii'-al ae- 
curacy,but on t m mjhUI a acjile for lru»tv. nr-.liy r.'nult*. 

Of tho latt«:r couracter, I ahoold rank those of \V. 1(. J>>Htivir>ii, 
E«<j., made under Ihe direction of (be Navy Departiuent, |.s.i.{, in il>e 
report of wliiiib lie alatca, Utut " oil vach xample of eual were ni.niu 
fnm tarn to mx triakb aeeendiag to the 4]uantity fumlihedb Tho eoal 
coMMMed in cme triil never QMee d ed IM' pounda-i^liii being the 
grtateat ^annti'.-, n l frh tji« appftratOa could receive in the period 
allotted to eai .i i vpinment, inelwUng tho time rcquirvd lor cleaning 
out the reiiidue, iiKikini.' ti i' neceaaary adjuatnientt and pre|urin|; lor 
a new trial. Thu t< :.il iv. nl coal coimiuicd in Ihe triida of esap- 
orative power ha.i been neari^' «ixty'two and a half toni ; ami the 
weight used, on an average, nine hundred pounda per trial" — bciiif; 
leas, it will Iw aceo, than half a ton pvr truil,or not throu lona for tlio 
giwteelMinberof UialamdeteilhanyeiM kind of oeal^Mi equal 
to a two howi^ eonainnplioD of nn ordiiiiiry eea s te amer. 

Tlicae cxpvrimenta were not only very limited in their extent, bat 
weru miule witli n boiler entirely dilTeuiil in its conslrucUon from 
th- H' i.f iivv.il :i:m! «.•,l-^(.■:i!Il,■■^-s ;ui.i tn.' :it :ii!spted for that wr- 
V]i E', i :iin iit till ri liir,' (.f i'Mrii|.;iM ■! ri to tlio following; 

praeticiU l««l«, dudncod from the conautuplioD of huiidrede of tone of 
nnflMdi Mid In Mtml aorviee. 




'Mi.^\aI|iJ.l, 

KuliiMr, 

IrK 

ll'rliicHon. 
Irntiwl'in, 

Crlinx-lcn, 
Uliltol BUIc^ 



■M, ym- r.Mn l.m. , 

I nft.t^Jiifr.) lit 



V. 8. Hary. 



f. .*. TTwary. 

Transit VI llr 
I 1-mX.oi, 



B.lllr. I •■ 

Cllv of CUt.tiursls " 
Xrw W„r»d. Il»cl«r-n Rlv.tt, 

Raw T«k »JiJ 



injcxd*. , roobil. 



WW 

Men 

IMS* 



tt-<*T ! 
t 



il'ruti vain. 
t*»«« 'ft Bl^r. 

■canlcr. 




INia mm ami «M Oa* hailMib 

w»l€t ud new l>ollenk 
wiiU<r Mill avw Mt«f». 

JiAl VMM UXt l>*W (Millctl. 

ttsei valor aaeaUMiaM' 

KB" e«e«aHr. *> 

fi'toa^waiM 

siesaralrraiiiloH 
<^ a» MA* ««tir. 

l^tim VAtMr. 
A on Ht« mt^r. 
;-iatt Kcanbir. 
! 



tOaailMr1aa4<*al tTliflatoegat (floMiMdL 



■ From (he avcnigeit of the above table, it will bo aoen that (he m-ii- 
nomical evaporaiion by Uie aMiuBcite exceeded timl by liie bilnaiiiw 
ous in the proportion of IHM to trlOt or ibovt ftrQr<«no per 

centum of the latter. 

In tba experiments mndo on coala by Plavflur and De la Bcche, by 
order of the Bricirii govvnuDeoi, in 1M8, 1 ted eleven VArieliea of 
Welih ooala having a c omitMiition alneat tdenliial with tho aine 
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tSOMPABmVli VALUES 0¥ ANTHBACITB AND' BITUMINOUS COALS. 



(July. 



B)Kvimi-ns or variom ISiinqrlvMiia Mlbnette) «ipailiKiited «a by 
Jobttton. vii.: 





W«Wi 1 raODirlnalt ' 
MlbfadbL I lathmlM. 




ft » I 









Th* averego cvapornlion of walrr hy Welah uditMilai iwd by 
dw PeniMylvMW uitlnaeilo, was M foUows : 
timHk iratir •vMoraUd ft«m IIm taaptntMM «r «>* F., bjr on* peimd 

Bjr Wabh »tillir»(:itc V S>» poiin.U. 

11^ pMIB»>lWlUiintlirucilti, ..••..•■«. It'^'-U " 

HiiM fcr there i» » very «lo»* agieement bctwoen (lie ttkuIir ob- 
tairu-tl l>y ihe diflcrciit vxptriincnterii from sulintaiilially the name 
OttI— thiit coal being anthrnrite. 

In tiir i.'xjUTimenU of Playfnir nnA Ih' !;i T)n-hr-, nhm-f cif)"). I 
jiri.l ilir.'i- v..r''ilK'a of \Vr)»ll bitui-Uin'ii^, l^irc- v.iriclii s SioU-Ji 
biluiui .'iu', niui onr varioly of EiikIiiIi i^ilumnmni, iianng a conxli- 
lution uUiM «t iientieal with llw five ■prciinL-nii of Mnryland (Cmi- 
berUoil) bituuiinoua vwiX c*periinenl«i on by Johnson. 



■n..i tnp'tfh 
tltuttnnouB. 


M»ry I.M'l, 

(1 miifforUritl.) 


Kllf.l r«l.n I-'O' 

Hiiil(,!]i.- 1-17 

UlW vuUUlo otntlM 

iMtymtMaiiAft. | Sti 


nv> 


1 »M» 





The a%«rage evaporation by WrJsli, Sfotth, ami K LiUiiijiJi- 
OUH and bv llu' CiimlKrbii>il biuinjinoifs was a* f.illoM n viz. : 



. V-ili 



hy mtu pound of 
u:i(Iii. 



Hy ^VcUtl» Rciotrh, und }I»irIi>*H bitiimifiouti 
Ity MarylJUKl (CuniLjt^rJuiJ) bituttuiir>tiH.. . . 

Heic bi > great discrepancy bclwccn tiio results obUiiicd by Ihc 
two cxptirimi'iitcrs on ruuista'ui^ulv t'>i> nume. coals; Juliniion inaltin}; 
tlie Cumberland bituminouii hi-tu-r th.tn tlio Britiah bituminoux in 
ibt; )>rpiM>rtkin nf no le«« than twiiaty-four and a half prr r( ntsini of 
li.. i.i-t. r ll:ul n lumilar difli-rcncc W-rn found in i-.i-r «.) jui. 
ihmcite bctwpcn tlio reaults of tb« two ex|i«riiDcnt«, it niigiit linto 
been accounlMl flw bj * lUAnace ti boihr or Botliad of oMMlwiUiv 
tbw experiaMali. 

From aa imraal^eUoii of the two kindn of boilen cDiployeiJ, I am 
of opinion that thoogb in Uieir proportions Bvparately difli-n-iit, yvt 
in the ac^rfgatc ibpy vero eijniralcnt ; aii opinion ju^tlfitj alau by 
Ihc cqtuilily of rosultK obtained with nnlliracit«. 

Th« ruiiultji, llion. (»f Johiinon'-i «'\|M'rinient<i are that (JurHbcrlaiiJ 
bituminous exceed H t c 1\ nn-v ^unia anthracite in economicnl evnnor- 
atiuu, four per centum of tJie latter; wbilu the results from the Lns- 
IMi ei^eiinMntih «« anhataatially the laiM eoali^ make tJi« oeoiiuuii- 
«i] evBiNmlioik of tbo aiillmrite to oxeecd tliat of Ike bHniniDou* 
em ttMUir-fuur per cennim ofliM latter. 

1 wraMbere b«g leave to mearii tliat there were aevetral inport. 
ant taeUi atlcndinv the experiments of Profeaaor Johnson, wliicli, 
rightly uuderstooa, would greatly modify hin results ; and which 
facta It is absolutely n(«'e«aarv to (•-•nxHi r in ti'dt r to arrive at cor. 



absolutely i 
rret practical informaiion. < Ini' nt tlu' 



lit of the.Hr i> 



r poiutda d° vojil coni<iinMi4 per how per imMUD f«ut of t^^te 
•urfae«, th« arera^- quantity of vrhidi in marine nollera inay Aafcly 



the rapidity of combustion, which is oriliruinly measured by the num- 
l>or M poumf 
•urfae«, Qm 

be IjUicn at Aflcen pounda. 

In Johnson's experiments, liowever, the consumption of Cumber- 
land bituminouo coal waa At the rate of onlv ifygpovnit, and of 
Bnthraril« 6,V, pound*; aa s«enge of laia ifian haff the pnatieal 
rate of oonfinintKion. 

It ie ui lull* tbervfon-, that thi' :.i|';iJity uf eombu-Htion being an 
ioiportant element in determining iJie evaporative efficiency of differ- 
W(eeeie» tliat in any experimeiits nwde to ascertain tbia efliejency 
Ihr paiiiw boilers, the rapidity of coubaMion abouU be about the 
awrage ef what ooeun in aetiial pnwike at aw. 



A|;niii lli - iiini' i L. i. .■ nl ;h.' r jtr of eombiixtiiMi in cfTecliniir the 
rcsnlln to Ijc oljliiiuni iroin anthmcite or liituminoufi eonN, are well 
kignaliznd in the followini; extract from a paper by Chief En;;ineer 
l^ikCfWood, United Suites Navy, publiahed in " Appletoii's MechanjeN' 
Uaeiahtet" &c.. for October. I8SI, jsige Cii. \u. : 

*In the combnttioD of bituminous coal, linie it the important clt 
ment, and a slow rale of combustion with low velottty of druf\ is 
necessary fur obtiiiiiins high evaporative reiult^. and for the fotinw. 
Ing r™«in!i, vir, ■ The oituminous portion of the ctwt ii volatalized 
anii I' ll. ill'. 1 trni^ the tixed carbon part at n Icuv. r li-n i-i mture than 
is re4|utre<l tor its ignition, lliat ts, than ia requintj lor its clieiuieJil 
iiniuii w iih oxy(^-n. In tMajgaaeooa state, occupying the furnucen and 
due* of the boiler, it can only be ignited by bvio; mixed n ith atniok- 
plKiie air at a saSiciently htgh tenpenUoce : the element of lime k, 
lheiefor«, doubly inipurtaiM ; Jfrtf, to altow the gia*» to b««kiDe Inii* 
mjitely mixed with tho atmo»pbertk^ air : lernnj, to uJlow them to ue- 
(juirv the neeewAry high temperature. If now. by menu* of a power, 
ful draft, lbc(rn*''«, havioi' rurH* '.hi- Inw ti'iTi|v nilnn' i!^ii> in tlieir vohi- 
tiliialion, be cir..i ii ■.|iii klv tlKmi^jli tlm Hiu- rm.! i.iut (.f tlie c-hini- 
nvy of the boiler aa nut to allow theiu luae ciiou^li tu acquire the 
proper temperature for combustion, and l« luive the projier mixing 
with the aKu>Mi|riHsric air, a sreat losii of eOl-rt must inevitably follow. 

*' For the eeemnioat eoBDoiiion) tben, of UtuauiMiia ooai in gen. 
erating steam, there AwM be a idow MM Of burning, or « auall 
amonot consumed per unit of time per nnit of aurfaee." 

" In the eombustion nf anthracite coal, hoirever, the above general 
observations do nol fipj-lr r%.ri-I Vrinsj the principal portions of tii« 
anthracite to bj fixi il . .it:,m:i, Ihi r. .ull i I i ounw; b* no volalillxj- 
tion of bilxmcn st a luWi^r temperature than what is required for the 
ignition <<t tl.>' t.ved carbon; the co4d will consequently remain un- 
cluuiAed until the temperature is suffieiently higU fur its combustiou, 
that K for (lweambii«tion of ita fixed carbon; « Itaead draft canneit, 
tberelbre, t-any ftir the fliel before it b ignited, and ia thta viear vale* 
city of dratt is coiniNiralively uniniportanl. Again, combustion wAh 
tile anthr.-icite is elTecte<1 so'lely by ihe contact of the air with their 
ii< Ii>! •^iirr.ii 1-. , th.-.-.' U thi refore no mixing to be done, and conse- 
iju, :itl\ i.o tiliii' n III ilo it in. lltrv ;ti.-i, under two import- 

ant ii,ii.liti iM, LT. -ii i lii. ily of draft, which i« highly delrimeuial Ut 
the ecorioin i <i > < iiii.iMtion of hjtnmrinian*) ia naSn^oitant Ml the «0Di> 
bustion nf anUiracite coal.'* 

Taking the ahoM riewa to bo correct, whkh tt la beUeved they are, 
it will be pereelred that the Tcrv ifaie rale of eenhnatlon naca witli 
the biluniinouM coal in Johnaona eaperimelita (a rate atterly outol 
quextion with m.trine boilers), waa hi the d^^rac faventUt fer 

iht 'tt !■ /, |,r r'-n/ of ihr full <rt!>ts pott^'r <jf Uif biluminms nxtl ; now, 
a:. tli::4 riiti' iif eoinbuxti' I n ii iiii)ij.icticablc in marine ongines, a vrry, 
gwat a>»«H'ti"n l'>ir inferior results to bo oblnined by the faster rale 
!»f combuatien nni-t I"' Innde, in order to obtain their jmielknl rulur. 
With the anthracite, ll)c very alow rate of combu«tion used waa 
positively a ^laaAnalqgr, aa it eonid not beep the vholr moss auC' 
ciently hi|;h to enable the flx«d caH)on to lake up the oxy^'cn of the 
nir os'fast 08 the latter ent(-red ; coo»equeDtly it exerted, in a coii. 
sidemlile drpree, a cooling power. 

Further, it is generally acknowled|fi'd that the quantity of earlxm 
in conla is at least nn Index, if not a full meo-^ure of their |>rai-ticui 
h('ati?ig |>ou vr. Tbia idea ia enlertiuued by Johnson biin«eM« and ia 
uiii lu^ieed in his w«rk on maii^ pnbHalmi tai Mfifl^ ptgaa Ut, Itt, 
and 1 i-i, viz. : 

" The Britisli expcHmmtem eenlvned thnr analjHs of tho oeala 
till etrery nample had been anhmittad to both prosimata and nltimaln 
determinalion. In the Aiacrican esperimentji linie waa not allowed 
before the report wan denwnded, for extending tho nltimata analvaaa 

to more tluin one-etghUi part of the samples. From ancb trials us 
were made, the deductions which appeared to be authorized by a 
t -ireful fomparison Ix-tweeii tlio eonstitu'-n'M nf "lie mals and tlmir 
* I .ji.i'rj.'r K rjlJritncy Wii», lhal the lalhr M.i'f.j ti,»,.M "if talai amount 
ff ajrifon m the coal. If hydrogen had bceti, as umny Kuro|io*n cbeiu> 
lata had contended, the more eflicU-nl element, weight for 
Uiea all highlv bituminous coak ought to have pre«ented a | 
Iteiding power Utan those of tower bitoniiniontiMae." 
"Both the American and Briilak experliDcnla eooeiir In proving 

the rrrrrsf <//ii> to Iv ihr facL" 

" Thin development tinnlly atiJe ihe old c^rlcvUttinns abnul (Ac rrln- 
tirr h'-t'inir poieerj ff carbon and of Ihe hifdri<f;rn in ronlf. By llie prinei- 
p!i I' i iHi .^alcnlntion, any e<uil li;tving u high degn-i! of bituminous. 
ncJis ought, in cons<-i|uence of ihe large proportion of hydroffen in ita 
bilmnen, to iwsscss.imaeh highor lieatuiK power than any ooaiofioww 
MtuninottsiHias. Thf re^rtt thi* it ime. The k^ier ike Mfiinrfn* 
oaanwi or, in oiAtr mm4>i d^gtMUr A» pnfmrtwn wobilSe wUMtr 
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a coal niiUains, Iht U*i it iii avaMiU healing potcer. The fact Iijm 
b*»n pohitewl out in former publicniivns of tnc wriltir, that when 
Dolid !,v ir.i;> (that beui({ ilt nUitc in cimIx) 1» onviTti'Hl by thc- 
E-dVi't of heM into i^iuiroiix hydrogen, it requireH for tlii.i chaiiKtf u 
ViT'^ amoiitit of h«ttt, as experimentally proved in (he mnnufaciure 
of iUuuiinaliog sm. The )n'droj{cn thus bruuj{fat to Iho irxM-ou* 
«trt» ummm tb mu* Imlk at • gitwa tfupwMvnt wy >t 
will Mttdn Kt tha lum t«gif«nUu« when coimitad into vapor of 
watvr undtT ihu atnioiiphvriv preMurc; and Donectiuently unlvss we 
can mtppoiie tiio uipacity for heat of {Efiweous hydroi;«'n, btilk for 

B.. ri'-isnr, \vi:v :r »l,.:stiiii :,'ivf nuc inurr l-i-it in nsmbininif with oxy- 
gm Mtan ii ln'l tiik<M< nji ii: being converted into gaa. The firitMlk 
CoraatiMioin r-i t.'l't r t" t :i m vie W of tb» SUbJaOt, Mtt dtt BOt ClCNiy 
etpreias an opinion of its valitlity. 
'••FMlaariBhrllMk ■iltiiMit«ria»iBportMMtka»tlMjrami«c- 
perimcntii flirnm •bondant prOoA of Qi« eamdiMM ttf dM prioot* 
pi. fr. fi^ilrr more clearly to exhibit the indupondvncv of hyilrugn 
('Ili ' i. f, in cuu.iiutinR healing pi.w.-r" hI' .-:iuily*f«i, wc have placed 
i'l iilmvi' mIi.o til.' fH r r.'iitjiv''' "I' liwlr::L'.'n t*t.iii.;[ in i-n>-'i «it»- 
pU' oi' -.'(mlIs. Kr;!rii ihi-s i-nluiiin tlir' as t'r.-i.ff'' an' il.^i uiui a 
gtancd wiii niiow, tiiat so t';ir in ar,y l-iw it r^-laUnn i-< pn-rcepiibie, 
the eaalt of hiffKtfi keor'nc (v,i.->-rs ihof iihi'-l. Vrv Uif Imt^st ftr 
crnlage of hyjroffen." Tliu iMa above re IVrrtJ u», condensed from 
JotmitOfi, nUitdi* as follows, viz. : 
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•Thuii the foar coaU havin|r a hciatin|r power rf T78i have »x- 

rvm of hydrogen 4'13; the four Itaving heating powera of 9'I7, 
liav(> of oxygen in excexH It will aUo bo notod that an inter- 

niedialc claas of cniU li'ivinr» a bcatinjt p«>wi»r «f *'<>5. n blL'b'^r 
per centapo of hy.!ni;.n [i •,]i:i-a .■■tl:..'r uf ilic iUi-.^.r, '.i/.,, r;)7. Thi-.! is 
iw We might expect ti> rind it, if Uie hydn/gm be iruii/ leilhotii rjpctenty 
ill ike practical lUW ef am/. IndrtJ, Ike hi/Jrogcn apptoTi Jrom Ike 
praclicai utlt tkut fur aiAieei, no more to merit ikt eamdernlien a$ 

ea, fbmuna, oxUe nf irw,«rei6r {not mihiumei fomd in Um eatth/ 

rt-tiiiuum nr ash.'' 

It appears to be diAieult to reeoncile the rorcgningf and well-e^Lab- 
Untied fueta, with thr tmtnbcr* given by I'rofe.iior J«hii»fn an llie re- 
sults of hix experii:i< iiN mi anthnu.'ite and Cumberl:in t i I'lh.inlnoni) 
eoaU, the former containing^ 84 P<f centum of carbon, and the 
latter only ISjV* P<f centum, wliilo h* makcn Iho latter Jour per 
fvnlum belt«r tbaA tJie fgrfUOri while it abould have been, a» itbovc 
dcmoni>tnii«ili tk» iwniNiiii tin prajMMtion of to 7&t*A> *>' 
vishteen pvT centum. 

The results of the British InprannentK on subatantially the laine 
•Mis, viz., containing relntivdy OTViV V^' centum of carbon, 

i;ave for the former agrwtor efinoiejr of twantjr-fonr mmI u half fet 
centum, maUnf a dUSranM la Um Maalla of om twanty-aiglil par 

lenlnm 

A liiri'f nuiiilMT ot' f xix-riirK'Uta and practical teata night li' l itcil 
1u fitrtiter prove the grvaier etliciency ot anthracite ovw bitummoua 
eoala, io proporliaii very nearly as the elenMat of caiboD waa feaad ; 
but they wonid awell thio pa|>vr, now already too extended. I twva 
therefore confined Iho coupafiaon to « few exnerimenta of adnitled 
oorrMtnfM, to illuvtrate tl^ flKta, and in concluaion would add, that 
I aijTee fully with Ihe views expressed in Profcaiwr Johiwon'n report, 
" that for tbe purpose of vtenm navif^lion, therefore, the rank ino»t 
important to be consiilered (in dilferelit coaU) U in the order of their 
evaporative power under given bolk». Thia ia obvioualy true, aince, 
if oliier things be e<)nal, the len^^th of a voyage mant depend on the 
anaant of eniporative power eflecteil by the fuel which can bo 
atowed In tbe bunker<t of a otrnmcr, alwayn of tintited ea|MU'ity. 
WltblMaaeale of valae, however, music be combined tbe ri lutjva 
ftapdom fron elioker, aiid the maximum rapidity of action ; while 
tbe rapidity of isnilion n of inferior importaiice, but may deservo 
aome coosidenttoD where abort voyagi'i^ frei^uent stujjisigei', and 
proofipt eoamiaaeeouot of actkm are demanded"— all of mhMt iiaali- 
Ilea I think inn been tnm pmetiGal raialla fimnd to be monilnilly 



cfi;iibi!ir<! in \v!'iile-ash .Tnlhr.icilf uf r.iT.nsvlvania than rmv fither 
kii<'W,:t coal. I thcrcforo fully concur in tito opinion of Profea- 
^nr .lohuHon, expMMid In Ua w«ik or caaK pnbUahcd in 14M| 
l»age ltk». 

" III eoDclnaion I nuy obaerra, that wbila Ibaaa anatyaaa 4tm/u^ * 
abala tbe bi^h destiny and eompaetiieea of ibis coal (antbtadte) ItU 
ting It for the purpose* of eteam navigaiinn, for which ihe^M) qaali> 
tiea, eombined with great heating power, are of primary iniportanee, 
they also ahow, that for tbe various arta and for domesitic coiinump- 
tioii, it« propertiet are calcniiiled to Mii>tain the liiKh character of the 
central ronl-fit ld of Pi nn^ylvania, for the coiicenlmied aitd donblo 
heat which it funii^ii ' the absienre of Ibow IngNdleilta wbiob 

might interfere with itn useful application.^ 

I haiw tha banor to be. Sir, w ith trreat reopeel, 
Your obedient iierrant, 

CHAKua B. SfVAitr, 
£i«nMrwm.CM^ U- 8. fi. 



Aaaatatie Printing. 

FtOttapaper "On (il^n sii't Appcl'« I'atcnt I'lpi-r for tbe ptaftottaa Of 
I'itectjr and roigeiy bjr iha Anialatia I'leoeu." 

IT a. MTIMHIt HQ. 

As Honio may ba — aaMiatiitad wWi tbe rats re ef tbe Aaaalatie 

firocesiH itselt; and ti Ibe abaaaa of wUiih It b capable ia anaempo- 
ona hands, I tfaiaik H tight, in the first pbicc, to give yoii n short AO' 
count of ita Malory, nature^ and |>r<igre«if. It wait iiivi iitMi some 
eight or nine yearn «<^! by Mr. Rttdol|ih Appel, a native d .'^ia -sia, 
who came over I'j tiiin t< antry. Owing Io various citcunmaiu-i s, 
the Aniiil-itr" prini inf; .:.:rL^i;:^)n'4 f>tr Hc.vcrel years, inli) Uinly ; ixiice 

tva< I.I it-1 iriu litur ;it llii' (iri'Jll F^xllibilOII in 1 S.*! 1 , wlli'li a 

phxe iu««ial waa awarded him. isiiice that time it haa been becoming 
more generally known. The term " Annslatlc" means rising ap, or 
n reproducing lu it were, and very significantly docs tlio name ea> 
prCNM the reKult ; for by it any numtier — thousanda upon thouaand»— 
of leproductiona of any printed document may Im! obLiined, each of 
which is n perfect fac-timile of the original, no matter how elaborate 
the engraving may be, or how intricate the design. 

I will nmv utidcavor to describe the actual operation of Anastatic 
i rii/Jiifj. The [irint of which an Anastatic copy is requirn) i^* tirsl 
nioiiittiiied Willi very dilute nitriu acid (one p.trt of acid to seven uf 
water), and then being placed between bibnlou* paper, all supera- 
bundance of moisture iii remove. The acid being an aqucona sotu- 
tfam, erill not have atlaebed itadf to tbe ink on tfae^paper, printem' 
ink being of an oHy nature ; ood if the iKi|>er thus prepared be iilH4-<-<i 
on a polished shoci of zinc and subject«i to j>re>Mure, two results fol- 
low : — In llie first place, the printed portion will leave a set-off or 
impression on the /inr ; livd secondly. Ihu nitrii- m iil atl.jriwd to tlio 
iiMri-prinled parta >>'.' I'n' ].:iper will eat awny ;ui i rcm i.- the zinc, 
converting the wli->lr, iu luct, into a very slialiow ilerwi) The 
original being reninv, ,! (Y^srfectly utiinjure<l), the whole zinc plato 
should next ba smi'^reti v. ith gum-water, u liich will not stick to tbe 
printed or ally pert, but will attack iUelf to every other portiom ftf 
tbe plate. A charge of printem* ink beit^ now applied, thia in ita 
turn only attaclwa itself to Uio seUolT obtiuned from the print. Tbe 
final process consists in pouring over the plule a solution of plio«t 
phiircTiis ul'iii-h fti (i.'s or i'rjfro..!i ■« more deeply t'.i^ nf.n-printed 
porliiiii iil'i.'ii' 7.;ik',ai;ii [ir.:>Ji.L'i-'-i :i -.uitace to which [ rir.t^-rs' ink will 
th.'l a'.ljfii 'I'hi; [ir'j.'p"- is :iuvv <'vniiih:!», riM ffuni ■iwiih :i [.irepnrcd 
zlm; iil.ito .'Uiv number ^'i ii:i[ip/s^inT:fi rn .v \>v si.ru'"^ "11, 

Tlio Use to whidi ttiis invention may bv applied are various 
C<]iica«f iwafnatoniaybeobtainadwMioattbe aid ofananoiwrar. 
Reprodneliona of booka, ar of warba out of |wint, nay be bad with- 
out Belling up thetVfa; anthonnny DUistrAto tiieir own works, and 
amateur artists may MTB Ibcnrimllea of pen-and-ink sketches at a very 
inconsiderable e\pen.«e. To bo in accordance with tiie facts already 
mentioned, the anastatic proccas should only b« applicable to tlie 
copying of tlic iinfirrwit na rembj with prinlenn' ink ; any other inks, 
however, c* I'll t'lo tii >-i luL-iii. i-, may be adapted to ihi-i opi r;itiun, 
and hence, without aome saieguard, tbe dishonest praeike to wiiich 
the anastatic proceae migbt be applied would b« numerous. Copiea 
of checks una boiUc BOtea mav bu taken so as to defy scrutiny. In 
pobit of fact, bankcra hatra Man miataken again and a^ain when 
examining note<i and ebeeka (brged by thb proeoKn ; and ati I have 
now endeavored to impresa upon you the lawa, I will shortly descrilxi 
the antidote w hich is offered by the patent paper invented by Messrs. 
(ilyiio it Appel. It ia aa beautiful froni iU aimpUeity aa It ia ediea. 
ehwa in Ita opeialian. It comlito naialy in ImpneDBling or dyeb^ 
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U>P pulp C>r which th«! p«pcr i» UJi^li; vmli ;iri .all 111' i'liJUHT. 

AfttT a Bi'rk'H of (>xp<!riiii(^nt.s Ihc lialetiUnr.-* prciijrnHi jjliiKiplittli; of 
coppoT lu any other mlt ; and for thm purp<>!ie, Hulphatv of ci>ppcr 
aiMi ptiUKphnir of mkIii nre succCKiiirely mixed with lixe pul|<, Nvhivlt, 
• of BoiUM,pnMliu<e ai) iiiMolabIc Mlt,tll( phMfhot* Mfpcr. Riv 
oUm Ma, • very small portion of « peenliir oily aad non-drving 
HMp h IntroduMd, which aflord* a double pMtaMoa. Oiould the 
forfer attemfit to mbmit a note or chiH-k prinlod OB Uw pAtent popor 
lo tho nn«st;ific prfwM-, .1 f'liii uf in-tii"ii rnpper Mparat<i>ii between 
ll.'- iir-|i<T .'iinl Itii.' 7:ri>-, r.ul ui.ly iTci fr.i:-i ;i wUdA*, but ccinetita 
liic! pupuf »t> siriiiigiy t'.:Li t!'u' ji:i[i.*r ho 43. -vtr''>r'?iI— it e*^'! only 

lie removed in anmll l ii'i'.'^ 'I'Iki^, lai- r.ir^'.-r ii liy the 

loss of lh«! original, the pnbiic protectcJ, and liu; luikvi iLiitJited, 
M it ie pre»umM m totfu would ippiy for tlio value of tlio nolo »o 
nalawfUJy newL HilMltot «illlHirat« engraving, bvAUty of d«Kign, 
aad fllOGMtfaia hf ddUU lunAl have been the sources of protection, 
■ml under fMh cmdMSM alblfcer mast cither be a fikill'ui enRtntrer, 
or enipbv some person to cngrav<^ fi.r l.':n. Thi-i fa. t (uii !ji>nerally 
hi] to tin' .iiti«ction of forgery; i^it i- 11 i-.m vj-ilv hov 
jimllv jvl;ini.i-ii KsTtkera will becoum •.vIuti tlnv U iirn tli:U npy 'me 
who i::i(i.'r>.i;nnU -,1 li,»t ID Called I'bcmiv:.:. I" mv. lii !ni_'r;.(i!.iL' 

printing, may, with the ahl of a zimt plate, a tittle nitri>e luia and a 
pMM, M ahiM to prodneo neh perlcct tao&imilca of aotaa ond diecko 
as to paw the eerutlny of (he aio«t lyux.ey«d of their cterhtL Yoa 
will ngiee with aw tnat it would be wrong, if uot eriminal, to pub- 
liiii to tho World ao daagcroos a proceui to farilitalo forgery, unlew 
I wera, at Um aaaia tioia, w pradnca a aafefaanl whieh wlioald ab«o> 
Imtaljr deftat audi atlavpla. 



nuMtMleal Ikivaatlgatbni of tbs CUMrto BngliMk CeotlBMA 

T'. the }M.[ <r ■■■{ V|.[iI..Uici'a Uvdiulca' MliplJa*. 

HiR— In tfii- luj i r 1 ouirin:' |. iit«d by me to your magazine, bearing 
tho title "Ul-ilmI 'i'.iLury • t Waalic-lluid Engines," I made tho re- 
innrlt (por. 23), "tbcrt) in anulhvr (cauw) wliii-h operates seriouaJy 
naamit ihr wvrking fovrr of the vntfiiie, vii. : Uie development of 
heat in the reservoir by the comprcidion of air, as it cornea from tlie 
KupphM'ylindcr. Air nt 60^ compreaacd to a tenaion of 26 lb*., 
wouM havo ita temperature rabed to liiO° or ISQi*. Ilavint; thia 
tonptfBtnre aa it enuro th* ttfiumtAim, It neaim m much tba 
Urn axpamion by tbo haatiay appaiatnai ov nqvliaa ao akoeh liigber 
toaipcfatane to gira it Ihe Sateaded aatpanaioB." 

I waa pttfaeily wall amire that tin law of Umkrtto appliad to tha 
aipanaiM aad eoattaelliDB af air, by diininlililiiy or iautftdaf aic* 
tamalpuHaankWaaiMttlwlnnlaw; Inaeditbaoaaaaitftimiiliada 
toidy and aiafMil totana of nil||eetlaf tha Citoila angiiM to mal- 
yida— and beaaue I koaw that tba laanlta pvan liy thia amlyab 
aMia far nun Ikvonible to tba eitgioa than would Ke prodoud by 
wing Ae true Law. 

I waa Dot, indoid, aware how much loo great tlioiie rc«ultj< were. 
To inveatigate this point, and apply tho true law of expanaion and 
contniclion of elastie fliiidn to the formnlii for Ihe Calorie engine, i» 
an obj 'i t vWii. h I h:u._' Jill iilong in view ever »iiice the publicv 
lion « t tli.it iirtirli-. 1,1 iin.iii;:. 'lowever, that Mr. ErUiaaou intended 
to pu|jlj~l. I'ir.U' ii';ii:iik.K .m i;iy tir.-.t article, I p»«tpanad tlw MOCU* 
tion of iny purj^ unUl I is ii..]H r iiliould appear. 

I idiall now slluiJii ti. ]iLi •• ubnervations" on my " calculaiionH." 
And aincc he hai rhins-ii |.j unter the listi agiilnat ntc, in preferi'iice 
10 otiien* wli;> ii.i'.i' vvrlttr-n critical articles on his . ii'^'irn i>ee Prof. 
Norton's p.npcr in May No. Sillimiin'* Journal, ;il-io ''Ihe Caloric 
Engine" ill Febni.iry No. of Franklin Jouriuil ;. il I0 be regretted 
that he rould not liavc refraine<l from a aneer at my '*analysi'< of nb- 
kiirdities" and an illiberal smirk at analytical invesllgnliona in gen- 
eral, "the ayubolical nyelidealioB''— ^ Uie horror of all practical 
men"—" a oiyatiliaaUMi whUh aaittlMtM IntarlaUy iafliei apon 
theat." 

Making my bow to the complimenlary cpilJiet of ^ tsmallcrer" he 
baa ao politely given me, I ahall proceod to aliow that a little nuwa 
utt «f ''igrmbalical inyilUeatioB" wonid haw aafwl Ur. Erienaon 
ihm niniy {mportaat amn. 

I will WW laka np bie " objeetiom" in oidar, and tlwB ** to ae( the 
eabjcel free fton aymboUcal uyaliBeatioa, (bo bonw of all praetkal 



men," ic, I will adopt liin own T-oor»e of rBiiaoniitff— diagiaiui and 
all-^nnd show that .Mr. Brie«aon'« eBtimiile of the power of IiIn engine 
is utterly erroneou*. ^ 

Olyeeiiim \it. It ia proper to ob«crf« lhat Major Barnard baa 
oniltuxl wveral fanportant elanento In Ma nadytlt, which raadaia fha 
enlira eakulaiiona erroneoae, and tha eanriariwia waftblean The 
iaaiaaaa of roiume of air fun^ahed by tba angply^y ti D d ito oaiMdn- 
ad by aiaTatiou of tanpentuo dmint c«Bpnialon,k oadtM. Il 
apfll Iw abawn pi«a«8lly that thia fananw of fDlnnw aaMwato to 
nS'tattble ftet for each atroka, eaeftiiig a fbiea of lW,4a Iba. 
ndaad aoa foot high during each airoka." 

The fliet aif da«elaiMnaU of lie:it waa dktiBelly altadad to k tha 
woida atrtady quoted ban my paper, and tha raoarfc that Ito aifeiit 
waa Atrimental to the waiUnff paver af tho aoglnei Ur. Erieawn . 
avideotly imagiu«e, fnn (ho wai^ I ham quoted, that il i« finor- 
aMrtohbn, and describes it as causing an " iacKMod volnmo of air 
fiunlibad by the aupply-eylioders, and exerting a force of 2!W,4<»J 
lha." 

The ToluOM of air furui-ihcd to the resercoir, is in faci j^ii'^iti tiian 
il ottierwiae would be, in coll-l l|l.^•:I^■,■ i f '.liis developed heat; but 
not one particle ^eat;er wIh'M il rc;n.tlj«d the mirkiiur cyliiiJers, 
from the »iiij|'l.' I'l. '. I'lut h.-v-nr- already been |virl.:illv Ium;, (J, it re- 
ceivea ao muu'i (., jvunijjn iy ihf hnUing apparuiue. i'lie "ole elfc-irl 
of this dovclopmeiit of die heat to im-reJiNe the rtfu!<inct rj' iKr snjifilg. 
piston, without aUling tlie power of the working pi-tou in the slighu 
e»t dt-i;r>'.v Tim* uiy " calculiiliona" were erroiieoun, they were »o 
in a aiaiiiier reLugaixed and diMliiietly ntatisl by me ; and if niv "coti* 
elusions" were nl nil justified by the imperfect theory from wliieb 
they were deduced, <b«y are not entiiely " worthlvaa," but will be 
exhibited ill a stitl stroagar l^t when tlw tnt IliMiy ia applied to 
the caloric engine. 

Ohjrrl'um '2iL "Tile rate of »pecd, I'JO feet per minute, iwiiij^neil t4i 
the piston, i* wholly gratuitous. Quirk mouoti in u lending ffiilure 
in Uie calorie engine, and in no insljinoe ha* il yet been f»uii<l lhat 
the luialiDg of the :ur has not been porfbrmcd with anSieieiit rapidity. 
Hifor BanMid, in (juuMioning the onpittlty of tlla famacea m thia re- 
apert, appeara to o«erlooii tha jhct tlau tha rageoeratofa are tho prin. 
«ipal beatera," 

lamawaiathatlhaapaadof lha platon la enllraly nprattM mat- 
ter. I bara oflaiad np tfaaoiy with regard to it. I have taken M 
nvaliittona par ndnnto «• a baiit 6f cakuintionb betatna Ihilwaa 
iottalliiiig mam than lha Erieaaoa engiaen nanally perforaiad. Evciy 
cn^na proper^ conalnMlad ia adaptd to a certain mte of motion, 
whkh intended rata ia indeed an alamMit fai arr;ingiiig the whole rm- 
chine. If ihe nuuthina ia iaban»onion«ly arranged — is aiuichcd to a 
rcH4»tjince which it i* incapable of omeomlof; at Uie intended npfvd, 
the fact is at once indicated by an accumulation of }jrt'.<.Ti/rr, 
ting that the machine i.t endea\ariiig to perform n task too grir^l lu; 
it. Thms if a 300 horso-iwu 1 r 1 ri^ ric, intended to nuke Id or ^ 
revolutions per minute, wer,- .irtm l i-ii to the cranks of the uti-anier 
Atlantic, it ii/i lin'!.!) <■< nut inaki- '■all' lhat nmiilior ; Iml if the 
furnaces Wcri !.■■] 1 in lull ojmiiiUusi, hleam and presHure woukt accu. 
luulato iiidetiniu 1) Under ihetie circunixUmcru, the pressure on the 
piston mnltiplii^d l>y ilie role of motion, would not form a pn>p,'r 
means of determining tlv p i .wr nl tli ■ engine. 

Now Ihe Kric.oson's engines are certainly iiili.irmoniou-'ly arranged. 
Kngines of at most 5 or dOO horse-jmwer .-ire atLiclied to the cranks 
of a iilH) ton Hliip ; but there in no aneuniuUtinn of pressure ; on the 
cniitrari-, ihe prcxnuro h.is never been bron<„'ht up to it* inlemled 
slnndnnl, and althoagh '-quick motion ia a IcadiiiL.' featurt^ in the 
caloric en;;inc," the enginex of ihc Kricxaeil bkVa never been fonndio 
"fret in the tMce^i." They subinil .vith ;i very jfood grace to a rcijf 
flow raSr of million. 

When Mr. Kricason will put an engine into lliu cuioric ship capa- 
ble of devi-toping a static preainro eijual to tlie refiMan<'« on tlie 
paddlea of a SSm ton ataamer moving U knota an hoar, then I will 
Ifava the qnaalinn «f qolek molion to ba ellhetcd by aaitaUa heating 
appaialHa— if it earn 
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I will roiu-liidv whnt 1 h;ive MJ Ml llijii Mili^ri't by Mattiii;. Ilut 
(after tiM! maximum workiiij; |irc«*urp tli il can Iw cxvrtiMl by ihe 
EriCHOtl's eoi^nM with lUv inti-mii'ii it'ii»i>^ii of li IIh. U knon n), it 
will be aonaedeil tkmt Mr. Eikaaon'a aumnption of 200 foet per 
mimite nftti tt pMM h wt only " gntnitmia,"* Irat umrjimuiied 
If mf fuoot M pnAaMllty. 

i^fittiM aA «T1m vllaet <if Iba uomratdid of 11m hm«y ptalom 
in Munteraetinf irrrpularity of notimi, ia entirely or»r)ook<«d. TH» 
latter overaiglil. Mid (he unamA iMMtntly of earr} in^ th« aetiva 
fon v to tlM) tenabatioa oT the atfoka,]ia> indni'i'l Miijur Burimnl 
gravely lo «onMcr Hht ptopHely of cmploiyiiig working ami supply 
cylliidrra or««|ul uactdtttdtt," 

I hnvr not " aMuned flit neeeaiily ct eMmjing tin aetir* fam to 
the toriDinnliuii of the alfOke" but I lM*e MMimtHt lh>> n><f><f»iiy of 
not jHTiiiitiiiig an immeiHe nefativ« foico <o iiwiinniluto. I nhalt 
»how hiToaflcr, llmt if I'J !1ih. urcsaurc in ever oSitiiinod in thc*c en- 
gine, a iiogntivB force nl onii of strokv will U- d»'V<Oi>pi-il far beyond 
the cstimni*! of Mr KrU N^nn. 

Mr. Krio9<ion hnx ron»uiDt'(t raost of bi» sjMrr uk rululoliug DJy 
'•ab^vril pmpoxilloii^ to Bike tlw aapptycylinder aqml to the 

\vf>rk>n!T-i'vlsn<!iT. 

I f! I II - IK ■.\ I I it I ever proposed, AH a •fetieml rule, lo do tlii«. 
In pur. 1 t^'iiiarkfd, thiit " for a iinglt cnsiiit imrM I'li such a 
iruy liiiit the re*i^lnncc of Ihr mpply-ri/UntlrT »linll not exoeeil llic 
fuul prrsnirr of the Hxrrkiiig ci/lituifr. the miixinium effect will be al- 
taiocd liy raiikinfr m ncjtrl)' e<nml to 1, or tlie oupply tifarlg npxal to 
Ihr wnrtiiiris cji'imfrr."' Tliin was for n particular eaw, and I did not 
say that ease wan llie be»t arrannemeiit. 

Ajjitin. ill par. in, I said that ** by nsing • •ttpply^cyliiidcr of j^, it 
tPoMlil a^j ttir ihut iIkm) flgDNo* (denolJiv P***** tlie enginca) 

" might be iHcrrafrd" 

I «puke ill a gtunled manner in both eaM.'>> — I did .kot fceoai* 
mend ; and I will new ulAtcf that my couelaaioM were iNHed upon 
the ideo thst m Melinite amuuni uf preoiMire miD|ht be niad>>aat 
eimfliiiiv; vyaeir tv Ibe IS lb*. tbAt Mr. Erieaacm take* m hfa oen* 
•tantetandord. With n IS Ibe. pnaetm, t liellere f («» he ]»■ il) » 
Ipod proportion lor the oiiipplf«yUndcr.| 

i will noir unuine Mr. firieeeon'a eMbDRle of the preeaiira of Ma 
eitgim m pmeated "in a diagiam Rating upon n ample geometiiaal 
hiaii." 

But ftrat I mnit aak him to fworiM wilh 0 « geooiebieBl edetioii" 
of the fact, that air eompre-iacd to atenaiain of 97 IIml haa 80* of 

u-tnp#raiur« developed, and tltal tliU Incroaee Of lempenUore will 
swell Ihe volume " fully one-eighth." I have nothing but his word 
f.»r it, and the m.-itter i« too iinportnm to re«t on the a«n«rtion of 

any one. Let U5 have the ** pconietrioiil sohuioii which nil c-'in nri- 
derslaii ^ " 

Thi* iu&uiiipiiun ol nwi^iaM J '.i n.; ^ r..'.iir>' i<< not established 
by him, by either argument or exp> rin i nhJ I k I.; uh I ii i* nr.i m 
conformity with the laws of developed heat e-l^.! li^'i. ^l I') t/Uier*. at* 
I xhall pre<<enlly nhow. 

The caleulatioii gifen by Mr. Kriciwon of tlu' power of hiw entitle, 
ii "lo full of errorn from bcsiimiiij; i n : exhihili «o little knowl- 
rdge of tbc true lawji of the contraction and r\pani>ion of air, asi 

* Tlie v^Ki)i|<Id of lrt«J f T>i;iiK>« w«f1iliif wMMiil iMiiAjaMm ttur Mta« b nKalloncd) 
■ TT ol n.-vklur. V^,^ cvrr ■jiit«tiitr«4 Ibal wlUl aMhlag klK McUmils «m«M»aqr 
fcnK,aTit of »jic<sl coiilil tie obulncil * — wer* not tUt 111* OMC, like Citfllle •BOlB* WQOlll 

In< «1i*«(:tUli< i'l tltt tiU>^W« JiijKinr. 

t 1 vl<l. Hint Ihi- tlx-orr, In Hhoc rwr^ iMaiM M MwfUNtH ImT, OaN aM 
hold (Dmi «Ik« tiw tru* imw at votiuiM l» apfilM. 

4 la taiHlm yUio Mr. Bite— lilm a|i the la l i w t agalsiawl uT^ - In inwHa 
IkitelllaCintHMlttpa alllaiat Bmarl to eBirlof e^Hiidin of cqul mafattoila, |l> 

iit«iu>Ilty wilt tw ta«tilff«t iui-r\'ly Ii) ovluullriij \hi> |>»ittf vtlMl w|l| bavrilM 
tn iuniliiic xlrift ilr from thp «»rl.Mi|C rylln.ti'r nl t prf«^l» «f U Ma infr MM 
firiMKin' lijd L«D MtiUlncil at tlii.' « fpeoilatmi ^ iarc9 aatl fAnV 

I lisv<. D.I <i»^ttam la mik* la kl« catalMtoos UtMilli M f«0n4* lb* ekMill* 
•niu- ini urixiv. !^ liM. II to i)ali« tunracin; I bt«* iMliit* Mid. Uul 111* UM «f «qari 
ttEK] UDOpr^ nj> In a rprtain riw^ Alln.l.;.! Ii> Hot rrconinirbilci uiii iLu ttk« retii' 
bco kitkuiuit «)f fact '>iin«uiiuU, tomu^ no fMir-t '/ iiipr iNrrMtl'j\^Ut,-n, It h«j> ii,«^-Mary 
tor fiait &r«c, iftWAIitfr ^> iirsgf it#»tit»U arntu^uu-^ty pMwnr fiiu>;ij{fii \;tMaI4 tn* iUv«lii|^ 
iwfiMliMi fanmn The mmihiI M aieA to the Meeirfaiy MaMMllMi to tbea 

Tal. 111.— so 



inilaenced by either In-iit or proaeure, tbat it le olmoet Uk inrldioiM 
lath to atlenipt to criliciiie ii. 

Snraiy wlien be aUewpta to hold up "itYmbolieal myMifierx" to 
the aiBiieement of "pneiica] mon," be ahould hero been aore tbat he 
undentood the fundamenlal laws of the anbjcet he wae dieeueiilng. 

He begin* by aewrfliqt thai air eoupieeaed (o a tendon of 37 Iba. 
will hare He tcmpeffetan inonaeed 60* ; whiles in iNnm of Ihut, ibr 
the mean lompcniiwo of the atneaphere, the Inneaae wHI bo 80^. 

Ho next eOMftB that an aeaamton of 60* heat will metmae tbo 
volnme of air " ftalj onc-eiehthj'' wMeh ie only true wtun the ori- 
^naf ftnqameMiw ofim ehr heeled ie taaMuMf below 32*, wberO' 
aa.ift gaii&ai, it ehenU bo taken «k the mean teopenture of Ihe 
atmoiphere, or W. 

He in!\l a?ist'r(<i, that "an elevation of temperuturt! of 4f^(>°^ will 
swell " .V) viiluiiien of nir (and that without regard to il» uctuul t«D»- 
peritture before receivin.' llii-. isi i i^-i n, now elevated tO IM*) to 
)5 volumes — or in other wunia, iJuatlc it. 

Then- is diiih a cuniplicjilion of errors in nl! I li-. iIm' H it li. r l lo 
point them oat. The number of degrw?.-! tiui: uuuliuiii-ii, its it- 
quirc'd to di-'ubir a given voluinn of air, i-s in the first plaee, incorreet. 
The recent and elaborate experiments of Renault have proved that 
not 480 ', but .ini", are nece-<iary. 

Bill Ihir tJ iinly /mm an initial tcmfirnlurf of 32^ Taking • vol- 
Utnc of nir at any hijrher teinp<>ratur<', Uie iiuiiilH<r of decrees re- 
quired to doubh- it will be 491+ ns many dejn'ces iim the initial tc«B« 
|H-ralurc is above 32'. 

Tfaua for the nir Mr. Krie»oii !i trvatinff of, whow teinperaiure ie« 
aceovdlng to hi-< estimate, already elevated to I'JO'.thc nombef of 
decrees rc-'|uired to double it will be 4SI + SS", or 5'!''. 

Having, hosvever, Ui<4Umed AbO" as nceesxary to double tin' vol. 
UBC, he wiiHis up his caJonlalloiia by an amoiiincr specimen of the 
tvie of three,— If 480" will owall 7 50 to la volume-, Ihrn 43»» atO 
neeoMiry to aweU 7-fiO lo It'OO trolnmea, forgetting that the tnuiw 
her of degrcee required are proportional not to tbo MM{ wAiawi, but 
to tiie inermmU tf totamt; 

An HMrement of TM rotameo it nQoired to donblo 7-W volnMCO, 
and an ineromei^ of 6 vriwnes to awoH I'M to Ig-M v^tttare. The 
proportion ebonid be^ rfie% en tVi : 8 480 : 98^ ineteed of 
43S°, aa be mahoe H>fhm coMilUngm error ageinal irfmedf whh-li 
paithlly nentmliMe the errors lie bid before eommitlcd in hi* own 
fteoT, 

It baa been iict'ei<siirv liius to point out, »tep by step, the ti<^siic 
of crrorM contained in Mr. lOricnwn'a compulation, to nhow that Ih.-it 
eonipulalion is utterly unreliable, uild that he is unable lo form 
any correct idea of the theoretical power of his own cngiiu . 

I will now illuKtrate by dia^mm what the working ^m-^^ in >> ..]ly 
is with regard lo Mr. Ericsson's standard of 13 lbs. ~>i:rr 

But it \* unfortunate that we cannot altoj»ellii r ili^fji :;-.' 
■■ i:iii«lieai mysiifi< :iii' WIS ■' " I'raetkal meu" \>h'i h;ne -m K imr- 
ror of it, lind its ri^nlts vi rv useful. U is necessary lo know the 
law (tf de\cIoi,iui til ,.t" h. .,-, Ir, . .impi«Mioih«iid.«(i1hlepoint leoif 
not take Mr. Kri> ^-im * " i[»su dixit.'' 

I niuiit r«'fi r ti. .11 niber "symbolical mysUlier, and one lo whom 
Mr. Krics*iti will Ksrctly aiiply the epithet of " eniatlerer" — Mr. 
I'oiHDon. 

Poiaaou'e foimnUv arc m follow-i : 

t) 

(9) r s« (4M* + ») (f ) *** — 4»1». 

In which y and in formula (I), represent tiM pieeilil i and ror> 
reaponding densiiy of Ihe air at any given temperatnrei and p' and ' 
any otlwr ooRespoodiiig picaMre and deniitv produoed by comprc*. 
idon Of expaneien (the aboolnte anonnt irf lieatioDHiDing iiiidiaived)i. 
In tho ad foittiila, • ie the lempetttaio in degmw above 39* of the 
air whoio premare i« f and deneity j, end «' ie tbo tenperatore 
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(»\to in ilcgroi-H uIm>vp 33^> aftir heing nonpuMMd «r CXfMldcii tQ 
the preBsaro mid density f' hikI !'.* 

A»a\ua\ag the mean temporatore of the nir at 60°, 1 tin' iir«<t- 
mnt or tenaioii M 16 Ibik, ■ltd ealltng i = 1. we oirtain Uio dciixity 
of air' miUciiljr owp rw i i« Vt ib>. temlia, tlma— 

I 

WhmM i' = ^)'^=X-U»a, Ikt ta, Ite daui^ becoam in- 

I Tc.'m-iJ in the ratio I l ioHil 

To dctermiuii the ttUi{«jratu;<: developed, , 

= <»Ii^ (l-MH)**' — = 

or ICS- ii'i.n, 32°, or MO" Fall. Th* inerfau t '^ t. inp. ntture thrn 
b) UiU tomtiffsxioli i« 140° — 60°, or S0° innt. :i i nf 'iu", .t^ given 
by Mr. Rrioii'<on. 

The nir a<'r]iiir(!i[; il- •.lU-i. ii r.f J7 Hi-, .--.t a [Inisiiv i.'f l :''5Sit, it 
will tiu'ii riiiiiiu.-ii..-i' 1 iitiTiiP' 111-' ri HiT-,ni-. !iri..i tl:i' i'i.:r'..iii uf Hif 
strolce duriM;f ulmli iIh- iiap{>lv pi»l>iii a«'U jigaiml tt!i lull n -i-lnn. c 
of 13 Ibii., U denoted by i-i'm — "641. Tliis kivcb the mi-nn- nl" 'ii-- 
trruiininif tliv rt^xi^mnce of thu Mpply |iMlon. To know the fgrco 
exerted on the w orttiiif pfatiHi, it h meemmrf to llx the dfglM «f 
ipnilM.Tiliirr ii.xcd.f 

In the nnU-^ on thi< Eri*'&<on," the temperature of (.Appletonti' 
Juurnul, Ki'I>. No.) the working cyliader above atmotphera it given 
nt 380° (or toliil tem|>era(ure at iMf), mi I aaMm«ll (bit ** tiw 
ba*ia of mj caleul.ition.4 in my former paper ; na Mr. Eriraaon hta 
mad* DO " obiectton" ^io a pa]>cr purjtOMily preparrd lo iK-t forth his 
objeeliiMU t« mj cakotationa), I ahall atiU aaMiue it aa tfae bigfaaat 
praetleal tcmpeialara he can oaiTy4 

In M'hlch 1 hr rr^tii:' e*jfMinii^for AmI of air eoallniNl lo an InvarUlit* vr'timw^ 
aiwl KlVitt,Hl ii> flX|ikntl andrr the <ontual [•rowurc. It t%n only h« itM^riiiliMMl eip** 
ninrntallv. %n4 ift lElvvn bj Pubuiin ThMit lilx •,«'» aip«rlnu'nt« tt l-5iS'^ for atnimf' 
)tti-ri<' »lf : lij 111* e»|*rini*r(ln <ir Otty-I.n«*»r Mi4 W*U<T at l'*I4*, anil ftunt (ba 
elfMTlnii'ittii of IlDlonf at 1-4:21 t>r utr ptr^ivtjy liry. Th* litvwet of tliMV IVlirrtt 
a{i)>«an?4l ti> iTMi 1i> irfie T*Cter blfK r««ulla, aoil lluir AMtfrvtm slKtwr*! that ooco Mm 
. orMr nmcu; lMao*lMl0dUi*fiininilt(i)b;«<aai|HntatiDinth*KviHtir«ii»cl- 

1*iiiI)bT Mr. MH*. <if tli» i w l nil imtmU aumfntm^mtaptihf fwtotu ihcfanor 

(-omitrvvjoa >lown to oM-tclitfa. aoJ calMin^tm V 1"fm Utnoi tlic oflcUtal vottiin^. Bjr 
tli«c4 itU'nP') I n«i'<l tlif v.-i)tMi Mt l : ti 1 111 tlct^nnim-*!. Ih<- ArrmiUa folni-l-Wa 
aritli lh« aMual eJtfwIneiM* thnraga UiL<< va>t range d( AenaMlM wUh pMil wvartqr. 

Par aif «r i l aM ll| r htm a w n ii— l «a t» w H w i tt t* m a^ndaa la Ml 
MinaM, lh« toapsalan ai«aa Mw fcnaala «tt tlmuft lt*wUlilaaBiir4aortk* 

Imlh. . 

♦ 11 i) wiiflli wMf* to ln<)iiiri> wKat t«inp<ratarc '•r-'ii l -h r-'inlrvfi lo maV« tl»e 
v«il«iue Akrabbwl l>|r ti>c aui^ply c/Uiider (aa ilaAfitjr uf I fill IN* wurlUaf t:> luiilar 
»1l>««Utfa>|ialhad ty lit. Brtaw, iae Miai n»<a«» aH MlHnla)ian, m 
■a(aB*a it^llNl win b*M|x'Hlttto|^«ritWl^ttU loaauRtaOte 

The iiudM i B I«f«wilwifcr«lf itl«atojljj;^ag|; atia aiJ U h aa l m 

ibaMiMfiVritad taeaaUa, ia< 

ail:«::ail:4«ll. 

n.tii.*!* i«MUl.*nal «li'(rrfvx or a total U-inp«ratur« of i49 + IW, «aj: SS!>o Kail,, b r*- 
qiii»itt*, ,T*Ilr»*li- Iwy-^nil ttr»«S*«3 ilmlu of boat; Doar tlia low retl.liMt of Iron, and tha 
nniUagiinliiUof laadaod aiMktlwwIaf tlial iila «MbuM «f pmrm m m/Untrmo- 

■aaati kit Ita edolMlMiliadMntaaaMI <f ma^aalaHiatlWTMVM^aa- 
NinaUa. 

2 II iUirA rKtt ni>jKV (Vora Ur Erfttftm't acrount of liU araall cn^E«' (Ma Af4il«- 
tonn' Journal. Ki-b. No.), orfhwi ikta actual perfunnaac* of th« caloric Rht|K-that oT«r 
S^>^ bIk'vi- tlw tuBifiaiiliU* «( Um MUiml htM, hi* 0 >« iMdn carttoJ In Um nvUig 

cyllniUr. 

la l.ln ralnWIm af MiiaM ta MSI wehaatr of powrr, ha bw lllillwU 

lilBiwir N> VU1U-I.V, lliit It la not niy to uxUnlaiiii aliat iiUa >tr Inlinda to 

eonvpy. 

Uit DcuIk an " ai-cva>^»in~ o( Uui|»it<liu« ol 433° ntxatatf : Iwt liw alt law alroaily 
tan iMaiMil {atmnllct to Unt) t» lino. 



Therefore, air at 140- i-;irriid up iiy lli..' horiliii? niifksr.'iji.i't to 440°, 
or rei-rivinjr 30O° fwlMiiim.al ol' ln'.it, wUl Ue vipiinded in the nuio of 
1.14 l^l, n: I t > I'.'). It ivill tlii'ii fill n portion ef ilie waririag 
eyiinder, repra«titi-d by | x "641 X I'd, or'64L 

T^iii^ the vut-otr nnat ha, net at i,bM at '641,01 a Utila laas 

th.m I the .><(rotie. 

But thert! in niiothtT point of dlffiirenco lietweeit Mr. ErieMon 
niid myself, which mast yet be settled before the true mean pre<Mure 
in tlie working fyljiuier cnn be determined. !lc luu «oDimeiH-e<l hit 
" obj«liora" lo my theory by objeetinc to Miiriotte'a l.tw, and I have 
admitted his objection. Rut be »ayfi, " It Uiould here be atat«d, that 
while the law of Mariotta M not diroctly appliciiblu to tli« dvtcrmln.x, 
lion of thv force after eX|Mnuon in the uleam-engine, on account of 
the fiill of leatpeiiil<iie» jm, la Ibe eti* of Uie wmrkliif cylinder of 
the cdorieeoibei that hw ia Erectly applicabie, on aceoaatef the 
amaiiaa vt tcnpentme ftoai the heater after eloilag the cntelT 
ntlfe.* Now 1 eliieet meet einiMMMialy to die ajiplieatian of the law 
of Xarietle intUa eaee; and i wfll ebow «he( the eeeeerien of tmt. 
peratm fteoi (he heiter, deeunded te nahilalii diet law, ia entinly 
heyend the iMiwer of Ua beaten to aapply; aomeb ae dntP^ 
mft Ibnaela my itill be nad with but alight eifor. 

It la eaay to daCenabe watheditliMJly what anaiaiien of temper- 
atore ia required. 

Tlie tomperuture of working cylinder at cutoff in 4 10° — tenuity 
!17 lb(! — cut-off at '641 ; liie air therefore expandu to the end of the 
'.;r< ki 1m ^1 u l ime repri-««ttted by .(^r. CidHQf Tthft luai lemkn, 
Foii-aon't furuulu (ptea 

r a 97 i'tny*' s Uftn, n aay 15 Iba. 

or bcea«ea jvet equel te the (enitoii ef the exlenal aloioeplim 
The fail of the laai|icrBtare will lie delcnnmed by the (bmala 

= (491" + 40B') ( 641)f >« — 491° ^ 287° above 32°, 

er to a tttDpemtiira of 319° Fab., now -I4«° — S19<> = 

Thet ie to eay, the leapenlife MIe by eapanaien end thia Sar- 
iof } ef the stroke, eeeapyhtf leaa than thiae aaconda («r if we 
aikft Ait •p< ed of jurton, SOO feet per maate, leia than law aeeonda). 
The air, doriaf tUa tfane, ia BielhMleait except the molion nf expnn- 
lion; amrrrtion ia die only meana of tta aeqniiing ace«>Kion of trm- 
peraturi-. 

It is utterly impomible thai it iJionld receive a tenth jurt of thi« 
required acoe<>!<ion in the required time.) 

I nhiill therefore n'ject >l»riotle's law and apjily Poiaaon'.-i formula 
to the expan.'tion In the working cylinder. 

I have just uliowii Ihiil the preMUre ran duwi, at end of stroke, 
from 27 to 16 11'" . iK:i-ruiiied by thin fonoula; aitd I hav,^ 
the niean!< of illuatratiug by din^^m, Ui* power of his enpiui- « < rk- 
Wjt St 12 IbH. preMinre in resorvolr. 

The recl.mj'lo n h r rl n>pri?«pnts tln' rnn:.nntiii|i' v( the n orking 
cylinder, ami / i: I. Uiil thi- ^ufiil)' i 'U-iuli-r 1 ili-.ii<Mi'.i<,-!i,< aiiii jiro- 
portions of I'm diafrrain «inie an .Mr. KrMon'x). k' at '641 of 6 feet 
from r, i« the point of cut-ofT, thence the preaaure runa down lo 
15 lbs. (or nfthi-ii; nbovv nlinoiiphere) nt l<Tiinruil»i'n of stMk>' nf h. 

ItMaba tn»«i« t1i»n cm li« «f»rt» "•"y (*t">+ liiiic), or IW- m Iim »i)rWn|t 
flfSlMlcrf FvrOili 1> lli« n«ci<f^ry rr^alt of hlr< rvawolnir. 

I aw avava thai cITorts bave Itcrn Diattf, In France, to QM air ■( a very Ll^h um- 
ptratnte. Inil II U ih« kmiwa Uiat tlicj liavo toMi aiMiwHtiii, aa4 i UB qan* oertain 
iliat 11 canni« In- so urcil in tb* IMttaaB mirlius. 

Mr. »li-A»os ban *-rviirat«^y Rtatod" an<l --an&oiincwd lo Ih* atmmmcnt.'^ tbat 
"the ylctiling t.f tltft a ro«ifhUtri>n licaten lias prcTcnloil ftill j.rewwint being c*rTlct" 

Now la tt pn»«tlile llmt n,'IUM*r li^ n^-r lih iiwlilnlatfl kbrw how \a niaXo awnMaRhl- 
ll«a^Ma4erbaUoiB thai woiild«aa4,IM>tlika«B^ Site. IKMMinl (furtibakla 
tttM|lMltvr*iniwaMteka»haaB »lad) 

ir Um at*'* anjiinaUlaa li ant fnikaUa, ttaa «• omM njirtiM Ow «nN(lhMi«i 
healen to l^avt- bwn aln-aily humi flitt, a» i« i]iiit« |i«».1«rM-- An-I ibie muM rnvcnt 
<«rTylng any tumprralttrv a|>(.roi,rliitiK to mlncta, cllh< f '.n t' ' '. r.mglit or nut Iron 
boltJimft. TUti treat a»d eneiiual »A|taniiton af ciat-lrn« (for wronght haa b««a trlod 
ua abaodiiaeOi ll» liaUIKjr lo Ma«k* la tbto* lanaHaa tailtatt, mtm aooaa* Iha 
<cm|>miliirc of tkv haalara to namw Uaaaa 

I Mr KrW^'.n oiily cX]K>rtait liU baalar lo fnraltb 90^ of heal to tbo air ilnrtbir tha 
fi-.i 5 .f lit. .'r..i . , ax Uo. retfi-Krratora t,«rfuran Ih* n-K of lha t«*k ; ypt ho now ai- 
IM-rta t}u> saino hralcn Ui fiirii^U. nadsr Uiotc aittavu-raltle &Ucuaiata&ac«, 18*>^ la two 
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law.] 



INTESnOATION OF THE CALORIC ENOINB. 



In the Mvply •joinder P, it -641 of 6 feet from e, b (fa* point «t 
which tha air iic(|«iirM ibi fbll tCMion of in lb«. Heiwe Uu> tigum 
i' /• (/ c and /' fxhibU tha nlatiro pomr hmI iwhtaBco of ttie 

ni>rkin)r and »uii]>ly piakni. 




Bapar-psitngoaeMtlM oUMr,tlMdUimiilblameif nVi^mteif 
theawf bttf'iipmtnto the <ilb«li?e wwfcliiig powtr of Um «mlne» 
And the Meit * A or N|itmaat> the eocaeiaamuit «f «pw^ 
lit the end oftbe etroke. 

The an* kmbdr reprewnia the power of the working piston, as 
given by Mr, Eriewwn, and <■/ i J ihc r«kU(ance of the euppty pUlOD. 
T)i>' <'.]i]Vri'nce between UD and the error of bi« ealiiHta,* ie ia|ii^ 

••ciiUil u> the Arc» k m It k' + ihe »m«ll urea n <i »'. 

To avoid iuiii[i ;cj\iri:i (I h.;;.'irilhinic ffrrniilj for expansion can- 
n<il bi- usMtj, I will ii-.i.lrr h uiid li K -.li struiylit line* — (ihc error 
l» in t'livor of itn' iTi;.ni),', 

The latiiui preiuturc on working piaton- «-iU lie reprenenCed by 
[(•641 X SI) -f -W9 X ( (ST 4- 16)^ X n«» s 919M9 Ib^. 
Tl><f mean reMstance of the supply fvi-tori by 

l( 641 X 21) + -SS'J X } (37 + 16> - - 1 j>] X 14jWu — Himi) lbs. 

neking the tolnl efi<.-cli\c raean prvasnrc 73-174 llw., givingf (allow^ 
Ing as hfrori' 10 revolutions) 266 aggrtgait hon»-power for each 

Mr. KiicMOa finds by hk diegnm an effective preaaare ofc 108-386 
Ihi., wfcldi I heee ehonrn to be t«o groat by ss -Jl i lb«., or n^ar So 
per cent, on the rtal yf tu ur t . At lbs (crmiiialion of the atioka the 
wo«kiiif preeww iom dom t« nottiRK end the leeletiiic pnaenn 
oaeaptAyidBlmihlSllie. The Mfiiiw ptemre at thb pofait 1e 
»aii400nH,awlm»aaMiaii,100ibrtbehMt|ef the atreto(iii. 
attud «r aaiiMft Ib*., M (ifea hy. Mr. Etkaeen). 
If aiif ^1 teke tlie trovble to iweMiBale dio efleele predneed by 
f prc«turc jnat i^»M> thif wfii lad thM net only it 
I of the piston nniMe 10 «m«ODe it, but that H will 
arly all the power of the rualo-cngine in the latter part of 
Ha stroke, leaving little bnt their momentum to drive tho wheels. 
This cmiTitcui tiiig preiiaure, then, aa given above, has about reached 
it* CSltri-tiK' limit, ahowinjf tluJt more thim 13 lb«. cannot be u»e<1, 
ti.u>* e^'iiffli^hirp ,i praotiral limit to ttif ]ii"iM>'r uf ihf! enL,nM4^ ir. tti:it 
way; and indeed ii i-< linnliil'ii! '.^ Ih-'Iht uv mur.'i nt 12 ll.-<. jin-snarf 
can be carried, in ct>nvii imphol- tlji> uountc rnctiii i,' fun','- 

llefore closing with Jlr. lirii'»suii'» yi»jc«Uui'.'', I inn-t. m ikc .1 hricl' 

• Thno If iMt on* qanliUcailiKi unke to tbit »l»t»tiK!ii, > i l ; »i rt i^r ^ V r. lo. 
gTW of but ckTrimltn Uie working rytlQikt; t kiftve wuinvd It at 44iK>. Iralilglioff um- 
pcrature cu be «un(^4,lt«tl|()T•alkl|ll«rp•<r■r. Tli« w t u si I > i » » M am i J 
II. Iiarn bnia •trraily f(ttm : r\t, that It I* Iha Uykeat tanpnMn li wa to ken 

otitAlmyl, anit ^^alllM Caiiuiln Krtonon bas iviit ol^oct«J to my prpvtoot calcula* 
tfonii, biMd upon It. 

Ft* aJlUlorfUcA ujk)* wblcit the alwrc esttmale tfl falindM, I rrfcrto the feccBl ex- 
periinrnt^ nt B^Knault for itetemilnlnff tt»f trii* p(M>ftl<*Ii?3>l of #Tp«&slon hy N*1 — rtit* 
Aantlca do Clilmtf ot Aa Pli}»i<)uc rr|KiMMi(!d to FrMiWin Julirns)); I'l tlw 
ts|r«MI(aUail of Pi>(mxi IW FM>Mi«luim ttia law o( Toltiaiis *> <iir«(«t by cxieniat 
fflMU* alow (vl4c PoiHon. )l nuliiiu^ f, tH, vuL X): aiv<l tli- *i|>*flai>nl> ,ir Mr. 
VMila •» iMsi <)*valoi>*4 ty cuiapraslea, *e, a t^iular Matcmeiit oT rauJIs wlileli 
■V t* iMBd la WtaM a«k« ■ BiMii M« iMSoMiUaa,* ^ n. 



1-k t« kijuw v\lul till' rfil 
iint-stigate the real work- 



1» 



I to bis last paragraph. And first, as to the " improper liaste 
with which the reitult* of the trials of the caloric ship luivc been rcn- 
demd luid calculations mode in dispuragenjent of the new engine." 

Caloric engines are not a new thing; they are as old ns tlie «team> 
tn(jinf. Tho engiiiL'^ ol' .Mr. l>iL>!"in'.i i:ivi nlirm «i rc ;n li..v« 
brrn built and tried HiKvc^Hiiilly ln'lutf l.u: ciilurjc l.nill: 
so Huctcs-tfully that no iihtc i'V(ii-rlM.i :ir l-hiiI.J hv ii;i[iliL-,i Iv . uij. 
tttriti-tiiti.' n Mp of 3000 lona and upwards with every thing compltito 
foT ti:i' L:i'.'.>ii;ni;.iiuiii.n of jeieiiigem Theie weeeearlateyofana. 
cem luijiutti by ail tiiis. 

The trial trips were made and the government appealed U>, to ap> 
propriato lan'r ^uir,^ for the conslnit-tJon of resaela of war to be 
fitted with l!i>'^<' rii.^'in,;». At the wiroc time every fact connected 
with the real perlorman1^o of the ErMaaoo" wlucli could be, ha» 
been suppressed. " Practical men"— englnoeilt bove been ngorou»ly 
excluded from all the Iriid trips, and the greateat myntery boa been 
preserved in relation to the performance of the enginea. 

8iniplo facts Upon ifhieh an rmlimittn «if tlie real power of tlie cife 
gines couhi be made, have been withheld; and when at tmA Mr. 
EiMseaon cendeaeande to put dewa a « ijnnbolical myaUltar" end 
to nek* M eicir Iho llfbt of digplenllby a " geontelriaal eolti- 
Hon" the power ef Ui e n ^ e» Meetntementowo eoaeif er. indble 
eompotatioiu to enroneoae, ea to nako tt ovidant tfiataiUtla ■aie 
knowledge, somewhere, would be dednblo before any trae eetiBMla 
can l>e formed of tlieir real power and cconony. 

Sttdi facts as have really come to light, make rather a poor -ii'iw 
for the pompouM phraseology w^ith which the sufcoss of th.' trial 

trijis »':!.■• I'ir..-. ,-ii;iiiiiilli;i-i| 

It u;n iMtur.il liiiil cn^'iru'.^rs Rhould 
f.n-t^ lit' :lii-c«»e were, lui'l i"|iuilly »(' t 

iii^ power of the enpin. alli r lii. ir insiiner of eon*tri}rii(,n l,ad 
been fully describc'I jiml i crl.-,!ti liir;- iitade known, I. :.-ir • n.', tn^.-k 
up th« Biihjwi Willi I'll 'iiifiivor.ibil.' tiiiprtssions— rattier liit n-itirse; 
.in i liiiiiiL'li -Mr. h'.ri.'v,i.n ^ni i ri 111 and condeniits my " analytical ab- 
surditii.'s, ' I a<iupic>d tliin method of investignlion because I was 
not willing to stake my opinion upon the ]iarticular dimensions uf 
hb engine, or the particular facts set forlli by his trial trips. 1 di^ 
Cnaaed the subject In the most general maiiner, and have left out of 
coualdrrution entirely the qaestion of economy of fuel, conceding to 
Mr. Ericsson any degree he chooN«^< to a>iHume, if he can but get 
caloric engines into a ship uf power enough to pro|M-l her with any 
reasonable sptscd. 

Bat in i^tiott to tUs enblMi* I'- Ettceeon nakce aaaonioB* 
Ihrn wMeh I nnat beg ienmh noet naiphalkally, to witbhoU my 

He eagr%*'lnlhe steBm-engine, when radnied praaenre le eanicd, 
thoeMemnptlm ef fiwl i« reduced hi an eqnil proportion— not so 
ia tho oalorbs e^ghie. The principal aenne of heat being tb«t regciw 
ecalor, neiUiir ^etd aoi jneeenre esenlBCB any materfad todnoiiee on 
the quantity of ibel eonMuned. T nmat here (he goeo on to mijf)m- 
phatkally record tlte fact, that the qnnntity of fuel cMmtDMd In tank 
iug the wheels nt the dock at 4} turns per minute, differed very litile 
frnm l)ii <|-.tiiiilif. < oiMiimed under way, making 9 turns |ier minute." 
T'lH lint iii:iy In- trut and prove little: we have no moans of judging 
.>t' the rr,..' /uTivr txptmM in tnming her wheels 4J times at tbe 
ilrii k : u'hi. r sui li circnmstsm-es the number of lurnt alone will not 
iiHMMirf thu )i'iw<.'r- 

Aiid I tiu".! I nij'hu'i'.'uliy inBH-rt, that the rogctieraluns instead of 
being till- ;jn,irif«i.' -nurce of heat, nri' ii' t a sourc* of heat at all. 
The fumacca are alone tho niU trntrce vf htat. And that the beat 
amjufnrd in the caloric engine wilt bear the ran pfopoftiooto tbe 
work done as in the steam-engine. 

While I eay tlii.s I admit fully the important office performed by 
the regenerators ; though I view the matter in a somewhat dilTcrent 
ligiit froeil Mr. fiticsMon. 

It is now pretty well understood thot heat, like every other motive 
agent, has its " mechnninil cquivahini," just as the falling of a ctlblc 
foot of water through a certain bei^t haa ila eqnimleat or aieaaiire. 
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Tt].' hi'-t i'ijn'<-.riii-li'i ]inrlii:u'-i ii-iii:,' ;\»tfi )ia'.(< not developed, !>)' a 
c«n»i«jtnibl«! |«*r wuLagr, the lull tfijuivaltiiit ul thts njfi'nl; anii !ln>«e 
UMJig heat, as the stcain-oiiginp, nn> still furllu^r oft" Irmn nn l.in^' 
iho nKvliutileitl <>^uival(>nt of heal, This cquiYoianl uuiy he iudcli- 
uitely ii[)pro«rhcd by itifrraiH-ti [WTl'i-ctiim ol' mMMuttft Iwt OB 
nam bt fully •ttwiwdt much w^s »ur|ia»seJ. 

TVl MaillWtllf ai^ptMcb will depend upon the intcrmcdijto ai^ent 
UMd, and the mannar in wUeh it in tivi-d. If iiir n the ngi-til, and it 
is Uied by dimply hi!«till(t Vli thvn djM.'luir((in^ into thi' ainio»pliero,' 
like ttcaip in a bigh^rawnn engine, the rt.-iuh pmdtict-d would be 
M tuttVU wtiat mwdne to the heat consotned, na to put HUch nil 
€iigiM M OHM out of the question. And Ibu owing to tbe bet, tbai 
fyvm ibo ^yaied character uf (he agent, tba anottot ftf Imt Bcew> 
Miy to «x||«id air to s iimital ittgtie, ia «ii«raHnuly out «f prajMHb 
lion to tin dcgrae «t pomr dendopad. Hm air tliat diwtwflad 
woqM hart a laaifantam £w abava tliat af tiw anmnuMiing alBM^ 
piiere; aad for (ha Mme rcaaan (aa azpreawd la one «f Hr.firia. 
aaaVi ngmaalU) tlial wa cannot wt nir or stoam adrift bavtag m 
fnmtrt Ibr abow iba aamoiindiiig atmoapbere, wa aan mitber aat it 
adrift having a temftrMm ao «tavai«4 witbont a gnat Iota of no- 
tive power. And whan this state of thioga exiala, it b in lha tMhm 
^ ihiiigt that by ailllabia <>on(rivnnce3 this exeeaa cither of prenHure 
or heal may ba aarod. Tlii« i* what, to a certain o\li-nt, the regener- 
.-il<>r« lio; lliey take buek heat (not which lia« unci^ peiflMrmcd ill 
H ork, lo tuftkc ii iti> it oter again, for tbia ia cunlraiy to tha nalBre of 
tiiiii;;*, aiMl mi mm ba ime), but wbbih baa oot y«t dona ita woric 

:it iill.» 

The ri-|K)rl<'d rcnult^ iiwiii ii. il ;it I y of tlieM rej^-i rn r.iinr^. ilu- 
culiirio en>;im' in btfiieht iiuo linojaljlu rouipahoon wilh liit sleani- 
enjjiuf, so far ■ti-iiini lion of fui-l is coneerni>d. Thin U a |M>int I 
iim willing tu voiurfdi! without argument. Bnt it would be'(|uiti< af> 
proi«€r to imU l)ie rectiviiit; resiorvoir of the Croton aqueduet (whiih 
hoUx waitT i noiifih to supply New York for a few days, though il« 
supply win cut ulV) the prini-tpal nource of tlie C'roton water, ai in 
mil the ri'j;> nL-r.itor the priiioi[>al nourec ofhcnl in the e^ilorie engine. 
.So I'onlrivonte ever yet or that ever will be uuide, will make a (article 
of he:it </') Its uxrrii orer n^'oin, any more than they w ill ni.iko the bui-kel- 
full of water disicliari^ed from tbo water- wheel, ascend to tlio top uf 
the dam and tlo t/s work over again. When tlie uiliTti- cngilM ia 
WOriting in itt normal eoiHjitlon, lliu fuel C4>n9ume<l, ii» in tlia atcaiD* 

angiaai aiaat ba dinelly propotrttonul to tJie v<uk done.} 

I hava dona wilh Ur. Erieaaoa'a ottjodlan^ and will now Hako 
aana Mtimate of tha anount to be lalcaii off llw aggntpto woriiing 
imaore of bia cngiaa for leakage, frictioii, &e. 

I have ^t.^tl•d the ji^jgnfate pre»»urc of elieli eii^'inc of the e.ili ric 

* Ui raluiM of ilr •IwaMba liMtad,aad U>an|wniilU<'1 Il< >ipaii<l until iu rrni)xr- 
MawAiHlaMibrfilimlattf MMal >— jMi i il iaii,«»il kli Iti fiiianMio ^Tn' ii<r.i hiii>- 
b«a4«i,N«MMtl««4Ul H tt» mi|rp«M4 awb wfci i ' <r;iilvi>l,<nt Juulr'i i-T|«n- 

r\}'\W *!,»lr»rt nultiliv fri.rit k, *Tiil lik-wts,', tli.it Jicftl wiiilltl L* 

In ))>r*ell<« tlip t-xpftn^We iiKm wT atr Mcnot b« mo'li: itM m< Wlotf the «tli»t»{Aerte 
(Nwuis htace tkt ruo'fiUy af 4IMkiiti"K <l» •Ir Hi a Ugk taii|Wtitiin; Ba4 Hi* la- 
«M«iilal pitf bf Uia naMtntar. 

Ii h»» tcoa n»lnl '* tf tNr rt^^l•Tntt^rf^ ptiuld iliitrart atf thi ttAiU-A ttciit, wliit wcmM 
hfl the r**nlt T" A p«fXM*tii*l atonoQ of wtirw; bie. tin- Mi{i|M>«itt>.,u Is fimnly ittt/n^ 
iHfU-, Ujr »tHiI''* i't ftt>Hr*cti<^ti tli»y b«>^xitxie IK^ni^ct* Ktirtrr/, uitt e^inn<^ ra- 
ian Uw badad air luwrr ilitn tbcy un UictnrcU ri, ar ia «li«r wonta. <l»<m t« lu tid- 
tMl MaipwMlU*: miirccvwr, tbo tit in»t •xpanal.kii 1.1 lb* vorkkg ryUn^ Iim bennww 
more nre-'' ih»n tl wm tn tb« fttaii,»;ih*T<^ nnd tf tlkc r*ir'Q<v»t<ir« r«iuM r,>'l-jLv it lUiwn 
lit itt imUiui Um/tr-ratlifit *u r*«*r,»^>. tli^T* nvuH ttill U? an kinuunt f f Uxl Wftvil 
v(l vwini; to ihp rarlfipd »4iit4' of Ut« ur, &n<l Itils aixioiiDt tlios r^rrln] £ ir. wriuld tip 
vjtdctl^ tlM r»*Aaniaii t<]uifttlfttt r/<A« iriirt' ptr/ormad, 

Ttalft illuAtrstloii (liAC lh« tr^nt^nlm run vti\y thilnci lient tircr nsfi ,i6r>iv 

IktU <tf It Ma mM4><»'V<i/ rtfteiilni </ It, anif* jtaglfanMii, AM lilac* Vttj an 
atfarrnftMlrpwibraiUili Uk taak,w* eaaaal tayi, br ibilr WMaa, to Bafe* hot 
aqaaL madi )m MtttM, lia oMfcaakal •qolnlaat arwora. 

• Ti,.< r.irf»r.', i>cUk Um aria imiw* al hMt, a ewttta (baa b i««alMI Ibr ibna I* 4> 
thvir ourk. an.) :t b b|r aa w w a t !• k* MiiMBat Uat QMf wfll |m*nt U ««n|r l» 

< Ttila !■ Mil ■M«M«ray Ui> ow, *ir 111* aapflr uttkt Im aqui la Iha warUnf «yOk- 

dor. in «likli i M« Uio »lt »i«IJ tw •IlrrliarKnl NUiir .Ifo'Hf u rw»iici bnt If 

tlic iTgeD*r»tof» wiulil ri,.ji thd n^iiriit njiTvnts air Jos n ft. towoat ti>inprrator* 
af tt* Uiflowto^ »U. Uwx jr<( cetdd sal aMrwt oim aOgit/wlMi «^ *«a( IM lMt4 



ship working with 1£ 1; •< (Mr. Ericsson's staiHJnrd) of pres-!;!.-! , iit 
"3,1' I lt»s. 1 sluill couswi' r h i othrr nources of los.» than leakage 
friction, though it ia eviilml t'lal u i'...iiM J. i nMr lUllVri'iitial foiaa 
iH riMjuisite to pasA the uir through the vaKes and regenerators. 

Kiriit, leakiige. It i« vain to nttempl to fix tliin with any prcn-ision 
but it is eniiy to deteriiitnc how much a cert.iiii u-nsuined qimntily 
will ellVrttho [Mjwer <<f the engine; and to fiirni>Ii nonK'tliingdehnile 
lu Uioe an ealinate apou, I- i«hall ciileulatv the leuk:ige on the trial 
trip, ftom aoeh data aa ato giv en. 

A pressure of S lbs. nan suid to havt^ been maintained ; uiid itiooa 
who observed elowly, e^limatol the cul-olT lo have been put on 
al j[ t)io stroke. A uiuilar calenlation to lliat ulresily luada for a 
\i lbs. pressure will fix tha Wilding pnaMMW for d lt«. at H,M9 
11m., and Iha eal.«ff at ( the aliobe wftbln a triffing fraotioN. But 
Jl^aa belbia aabl, waa ea t lm a tad to ba at } imlaad of tbi«a>fouiifaa 



If all tta igww gifen worn airielly eonaet, Iha diflbniiea be|]reen 
thotliaantiiial aMtaotwri jlaco af tbo«ttt-«tr would b« due to leak- 
age, wUeh win bo Iha dUbradea beMaan f unci I aa compared with 
or Tlib appean to bo an ample, yet itol an extravagant al- 
lowance for the lar^ iinioont of leakage which waa said to oceur on 
the trial trip. 

Cak'ulaliiiL' llie u i ikiug pressure — all other elementa the unue, 
wilh a J in-<ti I'l < i .t J eut-otf, it gives a working jiressure of 40,355 
lb"., or n fjillin^' of 38 per eentf from the aggregate; and due lo 
n llh leaka.'i-. 

If we apply tins came j Icak.ige lo a 12 lb. preasure, it will tlx tiie 
eut-otf ut '.'i? insteatl of'l>41,«nd the working prxstnure will be re- 
duced lo 43,520 ]bi». But I will not insist upon *o large an amount 
of leakage aa Jl (whteli I do not pretend to have ileteruiiiie*! from 
proper data), but wiJI allow it to be. in vvell-niade engine*, but half of 
this, or which will be conoeded lo be, I lliilik, ijulto within tlie IrnOi. 

A leak:ige of j, fixes the cul-ofTnl 'Iiu5, ajid lodweea tbo Working 
pressure to 63,33:2 lbs., or IS per cent. oK 

Mr. Kricsxoii himself allows \ lb. preaaura lo oveKomo fiistion 
(which is prolubly near the truth), and thia lakes off ll,tM Iba. 
raure from the abovok giviof iid,ld9 Iba for tbe eflectiwi working 
prvaanie of eaab ongiwk or at tan lOfohilleiMi tW haiaa>powert er 
316 for tha two, mrklag wtth tbdr naidniam prcaMuo, aad In ihew 
bert oondition.] Fhnn thia Ocre ebeold atill be dedfleted the power 
nceetaqr to paw the abr thmigb die Rgenemlora and vahai^ and 
loan fioBi eleannce^ wbidi I havo no meina of «BllQMlln|f, but wbleb 
k bjr no Buana ludgnilleanL 

This I beliere to be a Clir estimate of the mnxiwun performance 

• TliW IriinLi* hi3 ^c^Il cslrtilitrd I-,.1L lu tli^ riariklln Journal nn<I S.inrmm"* .l^itir 
nnl at ai-iut !,'>• [tci rent ; t ut w ttm wrlti-r» li«v ^ «^lMiM«t Utd <l«Hlblla|; |]i vt>Uuiw«f Uls 
air l»|u»ta(llM>tM'a:,'n, lin|>rsi'li<'ul>laitlacvtli<lrf«ttiaitab«sliaiiaHnlr higll. 
Bait tbc msll smon-t ad ,|'IcmI [u^trJii-t taa (MnlghleMilh ar al)»ltt • IMr eenL), Is 
[in,)uriti>>itaMy t]un« b«kivr Uar %tHth. 

1 'riwi illMiliiiiikKj ei po««r unir^ ^ri-atlj- iJl^i.roii^rrllonA-.e to llic amiiuii*. ill js., 
rrriLlfrf knkaci*. ^ut It tmua bo I9Qa)iic«leU Uiat Ut» vitti,^s yft^^iutv ia « iliffrrvstial outt, 
nul tlial tlic r«li.r> af Um pMlUV* tMOl (■OMUaR Mamlr Ib dtMCt 

IMirik.n t., !!• antoc.t.i i. v,|,aaaaaivllnt(na<lli» l a^ lama <l Hw i^ly-cyNaaif ) 
r*iii«iu» nudimialslicC 
Wamte laMlff Ifc lV iii M I IbalalKlta aaabllf llwHa aillwKmiUCTMaJ 

to iwmals iifini la lb* iMwaIr of lb* trial cniclab aad Aat tlw pmmi* wm aM oata- 

•tlilv" »JT,*rlr.l, nt'tiriiLujt wa» tli,» Mi|>pl) i<f nit." On tln> ittt-rr lij,?iil. »nr\* I'^Iil 
tlinf tlic f^irU ^.Mj.V rnttf.r> i-i,til-l ift s<t1, iiv lo I'^T inl^niW I'r^un- "ti nci-oiiiit 
nCUaitigt, JliBria. <r« m tukl tiMt 11 re<iuin« ao Ume to lisai Uia sir, iMnaw Hi* 
naananliMB aaa lb* jmbw^fMrf a*iif *• V *aa(; ana la lh« atat biwrib Ihal Mitla- 
UniM iMwiif* ttanat h» aMalata, tM««aa» lb* ffllalbr baUan* eo«t4 aol b**r Ite 

Iwnl anil pn-a*nrc. Vihat mnfiili n---« la In Isi f,1a{«d In Micb Inivth^rnt alalaawBltof 
Tti(> .xtHit,! Uliutrutloit i.r llic r tff t> 4,1 IraXa^'it vi lU •|i4,w '-[JsMtisI (urn" t^lb* ea- 
ai',y#4/4|.Cwe Sraiiai^ is an «u»rmiK)a t ix^la;^ lb* tilfi^ve f*T^mnrv. 

t A tHf* loAaca Is aaaraldaUs, ttnai Ilia Ifmwma* itm «r ib« llailan gani, WmI ' 
ItaMi tha oaefaai ixmiMntnra tl Um wwkln^ylladtr. Tb* «*>l af tlist O'liiiihf 
I* l;i*frt <^^itit,«r»IlM.I.t .■iHr:. uliltf II, V [•■wi-r|-<rtli>Ti, nlKTc I: tirniiiintt) it* ,tr i,-. raiUSl 
(ivuki- (ifthf lt'iin|,4'raturu llio Ik-aIl'iI air. Frcm tit," kiioun l■-V|■^u,^l> i, ,ir lii-ii. tbf 
dlaaiitcr of a 14 (wt crlindrr wimld *sr*Ml, bMMd (run ea> to 4«iS^ ««ry acar ■% 
IhK TtH lmt i Tllr ltliranlrfMr rarlil^Trin* ttfht aatolba iH n aiiiilan rM la 
adeM*il*|jhli,«b«r«l*tb*lt«hae*aff!rin*aaa)Mnt>. *c. 

{ If tli« aj^prale borvi.|poi»*r iitmn} t, (ttin.iil'*T^'^ n- .V-li,r^«t fnmt t^^f n;rr^-i>*t" 
pfcaaUTA "a,, 74 ItA, liif c»ly«-lc ^llip neninrv* cnor- t[ itj I'lr- • t i i. - ^.s ;ir.i. ti tr. ; 'f-: 
aa • par wiUl lb* CtiUlas Maamcn, lulDf Uie *ffrr«at« Iinn4-r>9w«r «r (h«W ai tha 

Madif««r« 
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INVfiariOATlOM OF THE CALORIC ENGINE. 



tl :iL I Ml I" I \i r< ;, IV.-iii iho EricsHCiii <'i)>;inv»; and Willi tiili 
ttOiuuii'' «il (HCAcril itvnlifLr folly to talk of applying tlici-nlnriv pniriiie 
to occjii navigation, wJion to ;;i't tlii«, in^ijfiiificant «^ il ii, (mr -iriLjIn 
acting cylinders of enonnous diaieiisions are nfcossary. wait an e«nuil 
numbiT of almost »'<|>ially fnamious supply-cylinder* ; the whole 
H't'i^liin); nvarly a« uui'lt, and on'upyin;; a» much 8|iacc .14 the en- 
giiKi uf lli<^ ('olliiui Mcanipr.s boilcra, coal-bunkeni and all. 

I will cl<ise Ihi* paper by giving an analytical expression for the 
working prctwurc for tlio caloric t'ngino, under tlir trni- law for ex- 
puMoii and oonlnelioD, for Ibe bMiafit of UiOM who an not horrified 
by "tqrnlwlkil i^alificatiim.'* 

I wm fttmht Iqr MjriiV 1^' MMnt/apMimento ct RcgMUlt 
and oUwn hate Avm that lh« old oodEeiciit of npaumin d},) 
per dqpM Ab. waa tof {mit,aiid tan aaUblMrtl it ut and 
tan Mwiw Aon Hial widiin linUa «if pwainw vjiry ing from | to 
1| at n aii i lifliwi, and faavantaiaa fton tSf to 600° Fak. tMa «o- 
effiekol waa ahnoat invariable.* 

Fur tlic caloric vngin«, tlien-forv, ,i, may b« aaauowd aa the inva- 
riable cocHicient of expansion, for all daoaitiBa and all tninpenkUires 
Used. 

(-'all ill;' :i III of working piston . . . . <i 
Tiic rati*! i f 'lii' supply to the working; cylinder, - m 
Length ol stroke, I 

do. do. «ip to out-olT, . . . . jc 

l'rc!<«urc of llio nlaioi|ilkeiv, aupfKHMMl to be at (M* 

Fah., - .,• - ■ - It Iha. 

Density do do 1 

do of air in n urking.t'ylinder hafhn ant^fli - ' 

do do. in reservoir, . . - . . J* 
Mean tenipvmltirc of the atmosphere, - • - 
Teinp«ratlMW in working-eylindrr, before expansion, 

(in dcgren above ho"), . . . . t 
Traaioaorpnaaimof airinNserwiir (and in work- 
{D|rcyKadcrbcroi««nt-olf)« ■ - • t 
do. dOb atend of atrak^ f 

Ifoui oSnlive iNcaion on woriiiimNaUn^ . . r' 
do. do. {iMialaMa) aupply^fMao, ff 

Hatio of eapainty for healor air cooliiMd to conataM 
vobnei and laqwndinig trndaraanatant praaaaia, r 
(r taaahcadjr been daseiibad, and Sui at l-SM). 
In fixlnf the aiean pressure on tta veifelnf and auppljr pUoat, 1 
ihidl, to Biroid eooiplieutiiij; lha ftonttla (tbe naual loipuitinnie Ah^ 
nnla cannot he aaed eince Mariotte'e law lia« Ih.-«ii discarded), etaply 
axtraf^ the extreme* of prcwure at eomnieueemeul and eiiii of the 
expansion (or, in supply-cylinder, coBipnaHan)> which gieaa iwdts 
dilTcrin;; little from the triitb.f 

By tills method of calculation we !>linll have 

I ' = u / J- -I- ^ fi (1 - j) -I- /') - 15 a 

aud f' — aml~-^\am^\ — (I + 15) — IS a 



~) (f-|.»)-I6a(I-ai):=<r J(jr + Hl-«>(<-f O 

-m<^ - ; m (l — ^) (f-l- 18 (1 —to) I (I). 

To make Ihii cxpre^aiun available, il vs necessary that I and l', or x 

• Tliij tiiit^lisl u> >ir i-f 411T cinn iltiuiljt tnii t»iii|»r»lilt». Is t" (w \i< tl>« 

sulDinr Hw sir otif^pjf If (s>,il#,l ttuwn to tiuilcr tbo tMnv prr«Biirf>. 

t A ftlmilsr c-rrur Is i!iiu iiilr4t<lii<s.c1 Inlo the cT|>rv!.»lt>Ei uf pTcaiim> on xWt workint;. 
■■dnaiicuM«rilHi«|ifi)i-|iiMMi aaiitlMrMlcnMrorUictfiiwiaiMiunlsto tiUIUw 
fliMB tw«^ Is tmynrtT^ly Mmtl, ttd leJiMwrf fte>wwtef 



I 



Ji/' b«ln^ III* tWrT-liy In tfr^r^oir. J, 'Aill rcf'Tfsrnt tt)^ portloa uf striilc of th« 
MpfilJ'plMftA, ia wliUk It KM Ux AtUfiratwrt t, ol rtHnotr, *nd 1 th* 

>lt»»i » i| i i i i«t» p ieni»l B iw rt t>ewtmM»t 



and f', ahould Im> eliniinatfi), ..'> lli.ii i iiIkt tliecut-ofl'orpres~>ii<' in itig 
oseuincd, the workin;; pres«aro liliail t>c expre»se<l in lenns of them. 

I beinw tJie tension or (irrsiaiiro in the workiug-cylinder, and d ita 
density, il would, by the simple change of density nlunc (as com. 
pared with the uUnospliere), become equal to 1.W: but the air, ia 
ii4 prognw from tiuj aupply to the working cytindor, baa leeeiTod an 
,tcce»ioBof tenpamtnM t, and by tbo tor of brwiaa of tcwion by 
heat. 

And aa the quantity of air wailicdalf Buat Iwoqual to the quantiiy 
tvaUbtA by Oio a«pply.oylndar, w« ha«o ■ ai 

and aubstituliiiK 

Bnt Igr Psiwon'a foraraia (1)^ wo have 



• djr. ords — 

9 



rs 1ft (d*/ frott wheoeo t — (^) ' 
Wo bow by ana Ihannia i — f (-j)'* 



(i). 



fhHB whence tsstf (4). 

.Siitntituiii .t; ill 1- 1, iin'.i.Jii (1^ tt.i: \aliii'-. ■--■!" f. / , iiM>i <i', obtained 
from eijualioitii (2), (3), and (4), we shall have (patting for bratrity, 

rrtttan 

-I'l-^F- l^("-r)" 



Thli nay bo wrtttan 

r'— p =15 



■ 



(A). 



t A iiiiicU iiioro vl^fsiil »ohii»iin, fend urn- slnhmt f^xaru ii^y Im. mait. ty iu[.iMiMnj( 
■in txIraiM ordlnalM cf pntun la IM «mibm«*4 Vf a l«nwr*x>»« <ar>*i «i Ik «0Mt 



•OagtolfarlwAliiir. 



i m marai 
TIM ir«l» aobeir it M « ni tte 

looHMiarienndak 



klat diet iMM 



ml 

ter.tte 



(U 



r = II ar r + <i IT ( ki|!. ^ 



Til* ni*t tenii r«itiain« <NtrT*ot. wlwlhar M-nrlnttA's Isw of rxi<*it»i'Hi b uMt\ of hot ; 
Imt I aifri r BIT nc<t. In the rjse tirlure its, In tbo relation to Mrh ulli<r nlili-ti tlist liw 
woalii rtfijntrfv 

Tlw ToliuiM' nlikli ripuiils K rt't^wiiNl 1'^ th« tatun a r, tiiMMd •< uaug ifel* _ 
ntan^ nw • hjrputlMtlo Tolumr, sbVrh wool J, nixlor MittdlMll kw, aMallll IS PNI- ' 
•ai* ftoin f tfl f , la ^xfAsdliif Uirau^b tbc portloa of lite cf lankv^ daavlcd ^1 — OS «• 
Miliia ef ae^ a lelaiM • «^ tad tai • lir ikt toveMka 
1— t;r wMcbftaw 



^ tl-a>o 



iflTa'.iB Ike 



1— ■ 



M^i><sl tfriia ul llic 
wUI Iw •)>(aiM4. 

la, 



(tAi 




I aai 1^ 4'« ai f elaii ^ 
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1«B 

Or il iMf ba 



APPAR&TDB FQR'RAISINO FLUIDS. 



■on MRVMriwtly, in 



[._(]l)^](, + „,^«(l-.„)| 

(»)• 

b every cngino, a nnd ra will of coume bo known ; tiie degre« of 
iMalintbo working-cylinder must alio be known, which deU'rauiitw 
4 ; ( or ^ miiiit Ui<>n N; Mwumed, and either of the formnic will UwB 
give the mean working preuurv of the engine. 

To apply this to th« Kriunaon engines, we hn\e 

To find thu wurking pnwanre for ttw pneran adbpted by Ur. £r- 
iemon, yM i = »,t«d by fc i ww il » (») (rbdnf eqadto l-MI. y to 

I 17-83 + 1(21 -17 32) + J 

0-7J4 [ 0-TM-) J 



Eieeating the iridimctieel o|miti«iw in3ieAli4,we bwe r*— 'f' = 
94g03«i. very nearly the wtou Ml ebMiieil Mbn Iqr aMllnr gMthcd.} 

By u«ing the air at a higluM' ttuim, Of Mking ( gieelVi ■ ffMUK 
fvmw will be«litaiM4i botllMnaN pimUmI Sails to tMa inncHa, 
M I iMfe iHtmif Awn, mid Mr. EricMOH bm feed n m oiw Ibr 
Kaitiof MiMalf to IS lb*. 

^era ie one more point at view in «iiicK I wfli etnMer Uw 
ralorlc engim^M. Mr. Erii'»«uii ha» biued bbl etlllMto ti pMMT lipM 
a three-fourths cat-off, and a 111 lb. premare, and • vdeelljr of piiton 
of dou feet per minut«. 

The first reijuires 6(W* of bent, wliieh I consider impracticable, nnd 
which I tliink all will :iijniit k.«;iii cvtrfaic linul. Tlic i:v«l (vi-'.i«-ily of 
piaton) by no means a cyiiwijui'in.0 ol' tip>t, simI not Iwn 
promiiied by any thing we have yet neen. Admii tfn izi .til. ;iri<i tlio 
w«rkiiig pretMure becomcji i*7,€iM lbs. (Mr. Kriceaon mokea it 

1— ^ifa:a!!l:U 



» =r IS (' ri ) 

■ 

\ 



a t i np ai l * tiil*iaoeno«ialm«a<a»llie<ilM»«flaidtf iaa#.»« H lli rt «» »»» 
^ nAMlat; w* km 



B J mi 



= 0'«4i, uit *= I'm 

ButiMltaUaK IhMud tho ni»»»*r= f»* Mi) r' — p'^ na^.tHirvrinc lim* 
ftvm tbe Ibrmar il<tcnntn>tl«li. Ui<ili(b, a> It abonlil b«, Il It h». Tin lufgu^llinw, of 
ooune, an hjfwi»oilc. 

Tbo Une caTT« of nipwitlnft If bM rMdJj bf|wrbAlbc, but M aorlf M Utftt Uio abaw 

F«.-ii V ,r. »ihixlof vtitainlTiKtlo^thakllmnaktanilBMMaiaavlMttilh 

rraf. r. A. F. Bmunl, wt tks Uslrenlty of Al*l>uu. 

•liieton^wMH'n^aiihf uaiaaiw^atwfML 

tWlUa CMlala Kaifei, ( B»r W ttlinfarlly UMniml. UMiKh Ot» twnpomlnw nf 
I No paiUaaiu paiM vaa U^ca to emrry vut th* dwlnula In cltbfir cia«, bcniv tli« 



l')H,;ihij lbs., bat 1 have pointed nut »o many error* in hit calculation 
tim I mny be exeiixed for making one of iny own), and the aggregate 
horec-powcr 1184. 

To give the calorie xhip, in proportion 1o her lonnngr, pott er equal 
to the Collina atcauicnt, kIio requires I7tt0 or 60 percent, more hora^ 
power, rcqoiring cylinders of 17 feet in»t«ad of 14 f««t diameter. 

Thua allowing every cxtrcDie claimed by the inventor, wo have yet 
to enlargo licr mammoth cylinders to 17 feet.* Doea any ooe believe 
that a machine of thin kind ix likoly te eupemode tbe attaHMDgiHi 
which hai yet quite aa latfa a 6iid open to it fiir iaipi o w i mrt of 
ronaUacdoa and eaananiy afM^ aa tlw calwia cnf^ff- 

Vat ane mtn wm^m Hr. BikMMi<b •obaanaliana," and 1 
will doaa tUa too laqgtliy oaaamiiiiiaAin: 

flfam ha baa at liat lalMir ap Ua pan In d^rcnee of Ma awn favan- 
tivmeMwraMbmaiipaetadaattliaifaDof mytttcry waaai iaatto 
be brokea— Ibat andi aa amy vt/aelt wodM have baan preaented aa 
wonld hava put to lilanMall Attoia criliea. 

But oneMWy ata wl l Mapapatlnwin forany thing of the kind. Bs> 
cept to give an enwieoaa theoiy of hi* own, and to make sundry iie> 
Bcrtiona unsupported by any proof, tlic matter is left as he found it. 

But luid lie given us the complete record of all hi* experimeota, 
nnd all his trial trips, he could not mora cflbctaa^y bava atpoaed the 
falno foundation oil which ho restn. 

nil ]i:ipi r cdiiliiiiis IUs> |iruijiiii.'iil :iii(!iit.il iTnir" : thr llr.-l, Sliiit 
ini' iii'jit (Il ■, r-li;[i.'il liy t<'i»j>ro«iioii jinxliK'fip) iniTciscil vuliiuie in 
ihc H rirki-iL;- > Iiml. r, and an augmentation of pow. r wliich he has 
> hi>-f II hj exprrsa by '^^^ lb«., raised "one foot high durtoy laeh 
"tri k< ), haa Quito iolalad bim in bia eatiaiato af lha pamr af Ua 

111-. 

Tju- x-iiiii.i— more dangerous atill^tlu- r-wk on hIim H llmiiv-nds 
i f iiuLril'irs have split before, the perpetual luolion in a new gume — 
is t'uunil m the idea that his regenerators arts the " principal souive 
of heat," and hence tliat lie can make heat do its work over again, or 
obtain from it more than its mechanical equivalent Whatever un- 
wearied industry and the liigli«'jit degri-e of meclianical skill can d», 
may be expecteil from Mr. Ericsson ; but Jaltt theory never yet pro- 
duced Bubetantial reaolUi and it k to be rtgietted tbat tbecneigica olf 
his life have bees devoted to a anbjaet ao bopeleM aa Ibe calorie 
eoi^toe, 

I aBi very tatpactfuUy, your most obt., 

J. G. Btaaaaw, Bvt. 11^ Eqgn. 



IiBOey'e Patent Appatattts for RaIsIde Fluids, 

The object of tlus apparatus is to reuder available a lull of water 
directed into a receiver of peculiar form, for the purpone of raising 
anotlier body of water through a given space. A swotid portion of 
the patent describes the mf ana by which the contents of n cask may 
be raised by employing the same moving force ; and u thini eni- 
biaeee • oollaterat object of utility, by dettcribing the mode of form- 
ing a new joint for india-rubber, and flexible tubing gencndlyt wbieh 
dispenses uitli the application, fur many purpoeeadMriOMatoiof atlip 
Ociiil ccnicnta.— Lonilnri AferAanic'a Afngmiw. 

Fig. 1 is a aeclional elevation of an ap|iaratiis adapted to mise 
water to the upper p.irt of s bni^dinj a a in a vcotcI Jividt •! into 
two ci>ni|Mirtmvnts oy the tlcMli'o ili:iii:ir.'iLin, m v- f. i i« n Milcan- 
i?«d india-nilther tiil>r-, f; :il one end to tlie diapbm^,'m .'i! d, 

iiiiJ ill.' inlic- ind 111 :i niU' k_ k is a cord or chain conni-i loi I ! 
till! CL'ii'.rc of lli-.' diji'hra^m, und jkaasing through the tube t, and 
over the pulley j. i. Is a pipe leading from a water-tank above, and 

* It ks> Iotb tnrt\y ttaisd ill Hit public JuiunsK tlist II orss U» lotralor'a orlBiasI 
Intention to put lilMt«t Fjlladsis ki ths XrlcaMiB. Poar trail^-aci rvUnden' Knar 
■l«u<fB'ftwc«u[>pl7.<^'llndar«! Can sny Uitflff fes SMirtf |t«^NMtsrtMu 9 Wli|, fou/ litrty. 

fsM i'^iii -.- . ir- I. f., . irr . i; i tn .fn n rtli th« prrAUrp u»-uslly e»rri«i3'>ii Vi- W •'.^•.\ ; 
wiMli'*, ■■«v.' n>.n. r H:i-j liu..' f. -ir«>loMsl toWMS of Irun. 

fTttcve wv noiuflkktilt grnundi IW fonclit^ltnf UMttJislJii|Mvv«mrfiu In tltcfltmin. 
•fHBIIf aalt grilles Wsu ta4 HvaMMWlb mt mm 



pmstl flSMs hsM wa«fcij lk« klidMit p<rial sf lbs mli: a Iks coataarr, liwn Is 

•tmne ^Tifl^r.?. tile rvlst#xio« a( s msrKtn in tli* fi*l»l uf aooniunv. 1= 1i>« workin;: 

ilul I •■'X.,r\, , p|K.U(|i t<i •■«'I||>J' «l» lll»h«|lJlrv '.f m»ll) IstwTftS ' 't I II f til 

coinv. tnd buMing oal Un tuia|isit good memT'—TrwiiiMvt Hi' SUamSitin*, 
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OXnUNllS OF THE 80IEN0E OF MECHANIOa 



leo 



ironveyini; tho Miter which u to be raiiied to (be upper compartment 
of H»o vfiMcI A A. M )« nn ej»cli«n-p!p« for conwyinjf the water to 
il» ilfsliaation. !i iftonmhi r jiijir lur lonVGyiiiff wa>»t«< wal*r Irora ■ 
rwoivfr into the veasel x, umter ihe diaphrH^'Di. o iirul r are tliri'r- 
way coi'ks, fixed On Ifae pipe* m and and connpct«l by the rod q. 
H and 8 arc waigbtcd leTcrs, for the purpose of rv'vvrsin]; the cocliii 

, pMtbiff over a 
J m mmg tin 

•liefiiiK migkto sand ^ In tin awHicr «>• 



o and p, Mid «n> altoimtaly ndaad kf tha eoids w w, 
palhjr s. V and T aw arm* on Um adi «r Um psllay 
MklMszz\aad nliefiiiK thsmigkto sand « In ti 
pUiHd Mow. 




The lii,'ur>" rcprt'senl* tJio utiiti" of the apparatuii when charged for 
<lflivcr.ii!{ a supply of »ati-r to the upper part of a building. The 
Wright R i» rrpreHentvd aH harinir been released from the catch by 
111* am t', wMK it has reveraed tlw eoeka 0 and T, ao that (ka 
Doek o opens up a commtmleation betn-can tlw lower part of tha 
pipe I. ana the pipe M, while it clotted the communication between 
thr lower and upper (Hirta of the pipe L. The cock r opens u pas- 
aac.i froiu tlin [apf .t \it tl.r pipe n, filled to the bottom of tlie yen. 
Be\ A A, iiniirr ibc liiiiplir ifrrn n t> B; and vwiI.t beinff now 

di'-':K.ir<.'i.i| t'rum :iiu i-li-'.urntn fhrfllij'i llir: R. will flow 

thr.mrli lli,' u|.i n (L-:-^:ii.-f in l\f iTn-k !■ iniij tlu> •. i h-m I A A, under 
the diaphragm bob, whkh it will r^ae, thus torcinjr up the uiter 
, aiw** A in tha taiwl, a a, to nearly tha leral «( na vewu-l from 
iiUdi tb* wtain wattr ma dlsclarip^l. The ilaa «f tiie diaphmgm, 
aad tha wl^iMlan of tha Tsleaitfied tube c, |>uia the pQllay t in mo- 
Dam whMi Imng aawlad hj tha weight t, tixed un Um periphery 
' ' ' np tiiB aim. aT the wekiitad kfar *, ontil tha 
tbamar hcU bythe catdi x; , At the aana 



time the arm v on tho axl« of the pullev tibcnitea,1lw welgiited lever 
s, from the catch x', when f r thp rcieVv n mvi !• are n-vorp-'d ; that 
is to say, communication i^i i.:os<m1 ti. twi-i-n iIm' j^ijKt nnJ n, and 
op«5*d bvtwc*» the two jwirls of tiie :. : |'.i.s»jij.'<- in tho 
cock p from k to n U cloned, while that bci iin u m a^i>I v. a Una', lii.s- 
charge-pipe, i^ opened- A iresli aupply uf clean water will Huw iruin 
tho reienroir thronBh tha pipe t, wta tha vaaial a a, w ill drpreiia 
the diaphngm, aad drhia aat tha wain under it fbrouch the ptp« n, 
and open |>Msag« in tha oadc r, lata tlw final diicWE»^pe t. 
The apparatuH i^i now a^aia In tha poil&on ahown b the Bgm, and 
ready to continue ita aatian In the luuDe manner. 






Where Itqnlds aoirh aa beer are reqalrad to be laiiad from tha cel- 
lar to the bar, the patentee proposen to insert a flexihiu diaphragm 
about the centre of the barrel, or uthcr vosacI in w^bich it ui contained. 

Whfii til.' \i::rc, ] U filled, the diaplirnc'in will be expanded 

agwiiHt tij.- I'Dii iif -An- li,krri-l. iippoMtci to that ;it u liich tlio bw-r Is a«i- 
ini:t»-ij. Ai". i-riri'-o t'pr lln- ;ic[ni^'*in!n of tH'[iiprt^'''^.:'d r^r. *~ir r-f t% rn'Ttrnm 
of llui'i, i-i prnvnlc'l liftiimi ;lio Ui;ip:ir;i^nii, oil llif nd-niMMlnii oi' wh'. li 
the bci'r will li>; l'i»[Ct?ii iipwardi!>. Ikxr !>torril in vcshcIs of thi» ran. 
will b« found to Inap nod aeaoaidafBliI 
mr la alto^ther ptavanted dooi mixing with it 
Fi|f. S la a aaetioin ai tlia joint for nnltintr two IcngUia of India- 
rabheir or other fieriUa tMtg. a In tti« bodv vf ilie joint ; s b, two 
collari) wliich screw into a thread on the [<ody a. One collar is 
placod upon each of the ends to be jointed ; tho cnd-i are then each 
Dron((ht over the conical j^-irt of t!i€ body a, and the two collars are 
brougfit up and wrrwed tlirrr sir. 

Where the length of iMiKumhlH r, ur utiitr Aexiblc tubing, i* to b*- 
united to a metal tube, tiio pu'.< nic« employs one colUr only, and 
eoanects the body of tho joint on wliich the screw-thread is formed 
to liie metal tube. Wheia Uquida which woald act apoa molala era 
to bo paiaed through the tuMa, he fonna the joint aa tbown in Fig. 
4. A A is a piece of entta-pereba, glaas, or ouer aobstancc not lia- 
ble to be acted on, wfafeh is inaeitedliito tha two ends of tho tubes to 
be iiiiifcf), lisvinp', before, p«iMied one collar ovi;r eseh fn<f of tttlf*. 
Of>(' collar is Lij'fN'd Willi a iiiJih-, ^ai.il llu* i-'Ju^r with ;i IV niali- tiin*:ui ; 
the collam are brousht up, screwed together, and thus form a per- 
ftaltjrt^ialal. IfgS^amthariniallanarifaaJaiBL 



Sr^OWIB Oa WOBK. 

AyA yavmaha Aaqoant ua* of Hw tamPamr orWark. I 
undantind ft to naa Uw eOaal «r an aalii« «f djmania Aioob in 
ovottoaiiiig aana laiiaHaaai I eafNct»aiBd do fiia iw<a1 
power aad wori^ maoB tiw aana Ikiag t 

TVocAer. I moan the auna thing by tln' urnin n-bcDevrr I 
employed IbeiD. Variona term* have be.n proposed by diflerent 
authors. Smealon used the word power to expreaa this effect, whicli 
would still b« preferable but for the chance of confusion with other 
iism of thu xsorJ. Mmi)' mo-irrn wriivr^ the wor<i force in tills 
Nctisi', but UK Wo havi- alri :uly aDiifrni'd this ti-rm to (ho simple e!e- 
mi'ht of pre?.aurQ nu-HHU.-cii in IIh , wo will ;i)!|ily tfii' Iitui Work. 
V(iTi viv \ut;ii..-lv, tiuit it it till; i tlVct of .1 dyDauiic lurce iu overci/m- 
i:it' .-oni.' n -siHlarn c : very f.;ooii, bu: (iorn your idea of effect depend 
on lime or tpaer: .' Thitt supposiiig tho force to be constantly the 
same shall tho effect be c»timated by the number of second* or 
aiiDitea dortng wbiob it oreraouca tho remtaiMOi orlqr tbo munbcr 
of i ne hm or ftat ovar trtiMi It p ii diai cf pwHa tho taila l a w a. Tfaeaa 
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OUTLINES OP THE 8C1BNCE OF MECHANICS, 
to the mM tune, 



im 

two iiiiiilc-. <•{ rstifuating 
but oiien tiiey do not. 

P. I «<■« tluil thfrs 1*1* two le|;itima(c' ways of esllmatin^ the 
eflNt, and rnnnot say withoat more reflection whuti U tiM^ trui; men** 
ure. Vou aro jnat in iirnimuDring tny definition too va;crue. TeD 
mc, if yoii )ilcii«p, ivliich it the element usujilly viniiloyed, time or 
■■pace ? 

T. This in the «tuu>bliog-b!o«k whkh, in lha century, net 
mathemalirijina at War, Mid nuay have not yet got the Dialtcr fnirly 
Hiraiglitenrd in their roindm. For onr prrwnt purpose, it u Miffieieat 
(o luiBwer tli«liiH'tly, Uuit «|iia«a is the element re<]uirad. Multiply 
the forre by the nfaev through which it moves the nakfauiBe, md 
the product ia the work perfornird. Thu following mit of worfc san 
fatidly Im wuUuni dillnitolj and pamaamtly MtaUblMd, y«l ll 
hM Imw mmof ihm an^layid Ij wriimt onginecn. Jioltiply the 
ibiCB in ftwiit hflbnifiM UnMgli vUik ftinovM iii/HaMU' 
nnd in tha liw of ito dirwtiol^ and Ite iHNritet H inito of 

F. Tbmif alwtaB pnUa hoiiaonlllllir «■ * ungoa widi a fbteo of 
lMlhs.«4nHl oontlmiea tira tarn Wl Im diawa tlie wagon SO flwi, 
I parlbrmed in llie opcmtion may Iw obtained by mulliplying 
nd apace together, thuss 100 x 50 = SOuO; the figures 
iKMW then npftant Um woric performed. 

T. Correct. ThU la the unit which we will employ m "ur future 
ir.i "litriv'ii tn fir !lie conipanV in nr in: .i-un' of iiu.'inli ties of work. 
Aa giiikuy i*> tlie moat convenient In rrli^r to, wu may always com- 
lura witJi it a-i follows: Tl» wiil «f mrit it tluU tueamrg u lute 

1 lb. I fotU hiffh. 

I'. Very plain; the quantity of wcrk i-, uUmh-. iKtimatcd by mul- 
liplying ti^ fot«« into d)« tpace. Now, if I taite 1 lb. 100 feet, and 
you miae 100 Ibl^ I fool, we tolll pctfom tha laaw qoaoO^ oT 

work. 

7*. Eii.ii iiv 'I'h.' -.snrA ]Hrformed w aiymdad IqrMCll of lub 
preeiaely 100 nniti. In my case, 

F«ro* SjiM« Watk 

100 X 1 = 100. 

f n yoor wao,. 

frnvr S|im Work 

1 X 100 = KKV 

This may be m.ide pinin to the rcjwon by amitlier method. Nuppow, 
inMeiul of lifltnt.' iny um nl m i- i -rorl, I divide it into 100 por- 
tions and lilt citcii xi-paralely, and auppoim you lo lift your 1 lb, 
through the 100 feet by auccesaivc lifts of oimj fool each, it will be 
M-en that our joba are no modified, tlial wa each expend the huim 
amount of work in precisely the same Way i i,«^W» OaCh lift I lb. 1 
foot, and repent the operation 100 tlmcti. 
P. Very plain. 

T. Every aupposable case may be similarly aoalyzcd' with Um 
»ani« reaull, and it may be readily nreii that every poaaible exf 
taio of work may be equalled by a Mmilar amOBiit In a 
ftnk Work is, in iihort, a eont]>oiiiid qnaati^, lis alMBaBla aie 
bice and apace ; If oM Of ihaaa «i«rrf*T te incmaed, and iho 
n/tktt decreased in Um amw nnpoitlMit the quenllty of worit h. 
tiulBB prcdMily the aMoe at MhMi Tbia nay be npHweoledto 
Ae eye teoMeftwa B y, ly imw iie i i l li n wotfc as « miftga, of wbldi 
ftneto IhekiitaiMidtiMca thebmidtli. U a fene of M Ibn be 
andiad tOl it haa noted tbe naMwee S fte^dS ndteor wotk ai« 
d J If Um apace be dosbM aad ifae ftice be htlred, tte work 



stances. 



fi. (1 til.' Height to that amount, let me de»cribc the circnm- 
Tlie borao ezerta a f»i«e upoir Ibo rope. The direction i» 





P. IT a hetae, aeilag haHmntally em a npe which piaaea over a 
hied pollcgr, pall* etio^g eneagh te lift too llia,,Hid oaathineatb* 
effort aatil be has tnvrlled orar a apace of 100 fcet,aiHi 



hofjcoHtal, Ifaa anoant b 300 Iba. I nay fkrlhn muarb thai the 
bKeIadynHiii(i.aa it ovaioonMa and noma the reaiaUmee. The 
mllcgrehaiwee fhodtawtim vNheal odwnrfaM nimtifvi nc the force, 
ee that the work in tbie ceae ia eapanded in oreivomin^ (he graviiv 
of the snspended tiisn. When U» horM baa lifted tin- 3iJ0 Il<«. 1 00 
feel, he ha« exiHuded 300 X 100 s SOOOO Units of work. If now the 
^M'ight be atlachedto aoine wiilable miithinery, ohk-k-wurk, for ex- 
jjjiple, and allowed to run slowly down, it will, in its turn, e\jH-iiil a 
like amount of work in larnin^i the machine, will it nol ? 

T . Yes. With the exception of the friction, tiic stilfiiesj of the 
rope and the like (which are practical imperfctlinrim always present 
in a greater or Ic»i» dc-frcc). any weijjht in running down will pivc out 
the same amount of work ai U ji i f ; to miwt it uji, so tlial nnv 
amount of work may be comiuiMHl with that piveii out by a crrtaiii 
weight dftrerulmg a given dintatice, or that requirird to raise a rer- 
laii) wei;,'ht up a given distance. Thus u unit of work is the work 
required to lift I lb. 1 foot, or the Work piven out c^r expended by 
I lb. in ilc<H.ending I fool. Pnclically it would take .BoneUuiig 
inoreto litX 1 )h. I foot than could be obtained by lie daMMnl, be- 
cause frioiioti niMi otii«r reaialaaceis aa we xliall noon oioM fully aee^ 
arc coiitinunlly eonannlaf Work. 

/'. Thero arc certain arraiif,'einent!i lenned meohanlstll fOWen^ 
the lever, the wheel, nnd axle; thu pulley, tha inelllMd ^buNttbe 
we4li;e, and the K-rew ; by theee devleea a aawll foive called the 
|K>wer, apj>lied at one |)oint, la iaereaaed, ao Uiat a great fotee b p«»> 
duced at tmotJicT poiot. la ceaiHBte laiviaga, a gnat " pnirhicn* b 
obtained by these arrugenevtiL Bat da tbcae UKbiaee TceHy b. 
ereaae the work whbh b forftiiaMU 

Jf^W etwr. TbeyaaithartemaaeaeriaeieaceaDanoBntorwork 
ascept by eraeunfag or eiHiMbffag a porUon by friction. Jia- 
ebilMiy biMin^aeenbtaBliBOof ■»!•«« of inert matter of various 

feme aad can never genemte work, i. ' :• n.iv be the ni*.4n» of 

InumitlhVWOrk throat^ Itatir, of rhaij^iu- the direction of a fone. 

aewvAmaiifaithecaiaortbe pull.-y ab..ve, and even ..t ,.iu „ i. .: 
bgtha denMnts of work one for the other. That i* jI.i uu^imM^a 
powciB locreeso the force by dimini><liin;^ the sjn . in w like ratio, 
or on the other hand, incre.asi' (he spaie by iliiniiiiMiiitg llie force. 
Theru are many form.* of the ».ix mecluiiiical (wwers, and there are 
other devices for thuit modifying and exrhiuiging the eh-, 
menia of iv.irlc i>.^ nink...! in the same lisi. 

Among these may b« reckoned the hydraulic preas or 
hydraulic pump, of which hitter form i( is, perhaps, bu- 
perscding (he jnck-aerew, «od the Trionrdo (ogg]«.johlt 
or logi^lc lever, offtcqiMIt use in all kinds of preacea, 
partfeolariy printinfr-presiuxi. One form of Un lOfgb- 
jehrii or latber the double toggb. b lepreeeAcd b the 
neeoBi|inybg eat b whieh a fenw applied in thedi. 
Tcciion of the arrow a beeonwa a laoch gnater ISwae 
in (ha dindiMt of the arrow a, Jhit the apaee throagb 
whieh B b nofcd b Juat na many time* less than that 
(hrough which c is moved as the force is greater. 1 
will tell you iiow lo calcululc tije iiicrea^o of force or 
Ule " panhue'" of any masbaninl deviee. 
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UST OF PATENTS. 



1«1 




lite rules for th* di oM atandtrd 

mle, applleable (o every eonibinatioii, 
Tim Jb t i$ bienattd in Uit tamfnfmUm 
ii Aerauaf, Far j >»a find either by caknhtimi or by 
actaal vxperiinenl that • screw |rac» n head I iiu'li while you move 
the handle of the wrench continuoa»1y in one diret'tion 1000 inchow, 
JW way voiii Iiiiii- ilnil (rri'.liirii, fl»!<tiinty, &.O., aside) the "par- 
cbene" ol' ihc cotptriwim e n \<jW> fulil. Thix i< imt rcwniiuoinieil aa 
:i siiWituIr for the ordiii^iry ri:li'^. im: may bi' [ir.,cticiilly u^tl'ul in 
many cuxfs whvro u iniiuiU; anrJyw ni I'.u .1 jKut ii-i^'ht ii>' too tr<'U- 
bltwnie. It» chief value ruay I f tn si'ivi' n-, .; tii' tln d iif d^•U^■^ill;; 
luridonlftl or mystilicd crriir* in :\f ciin r 1 ali i.^.r.ion-t, :li i» sutiu*- 
times tho ca«e In ornj li -il' d aIN (" I. :-i |>L'rpi-tual motit'ii. 

It U in fact hut anulluT in.-'.h ?d nf ::j>|i:yiiiu' l!ie iHu:d rules. 

P. I lliink I can ri-.idi!y cdliiiii the "pun liane"' \>r puwer of each 
kind of macluDO yet mentiosied except liio to^'glc ; hou iii:iy this Ik" 
estimated ? 

T. The power of tbia arrangement varies with the angle at which 
It aliuida. In mslhcmatical loacuaeo the purchaiu; i« inversely, as 
the ftiu of the angle by which it derialea from a strught Ibe, Join- 
ing Ibo en<I». Afore Amiliiriy. referring again to the toggle above, 
the * pnichaat'*' U proportional to the ratio of the line B d to the line 
A C. Wlien put in o|M>ration, the joint c moving towards the palnl 
A CAMlniMlly cfaaiigM thia ratio. Li the poiition in ear cut the luiio 
la6to l,aiid the piidiaae k diawren 6 liril wUie the Jelnt ie in 
lU pieiem poeltioa. but by apfTOBchioc neimr t« the line a is the 
pmdHMe b iaeiMned, the auie nb epplyin^ to it In iBf poefllea. 
The toggle Joint may alee be eaapleyed aa a pmehaaa ia dnwiitg 
together the two points a end v. b Ihia turn a rope or cbahi b 
ft<«|Qcntly osrd. A coianMB, and Ihe only oM-faafaloned way of a»> 
Cluing ikalea tightly to tte feet illaatntM thia application, and 
leather bands arv. very forcibly ulretched on thi« principle in almost 
every manofactory. The toggle u»ually acta only tlirou^'h idiort 
diaianecB, but an application of the same principle U frequently made 
on aUpboard by drawing asiiie the rop« when the rcsixtaiM-v h«coiiic« 
toe great for a din-ct pidl, ^md liy uUi niiittdy vwiiyin;; away and 
* fondering in," tlie operation becomes continnoua and elTective. 



LIST OF PATBRTB, 
ltttu4 from Ihr V. S. J'attnl OjSct daring the month of JWay, IBS9. 

A. a* Biicheldtir, o( l.,owcllf Mjt«R., for Un^>roTcmL>nt in Oounteniilika. 

Ctsimtf— I cUioi an iDdepeuiliMii euiiuter>ink, su ootuiraeted llialilnHV 
be naad en dUbraot siwd hit*, or .itUer iiuitruminta iir borings ftrthe mo^ 
|M*e of eovotmiokinK, u wcU aa glueing tti* depih of the habet iheiiiaM 
itiix' it >< hor«(J, aadcKribed, 

> < I M tiuiiL liodiie, of New Voik^ V. ftr Imftoraawat In the aoaalwe- 

tion ol I'litJip Vulrea. 

Claim. — 1 (jlaini \\n nrcliod Vii1s'>^, formt><l by f'J.^-lng tWO planiO, lltdini^il 
to eiioU oOior. thr< >i.L' 'i ^ M-ud-<.yi.DdiT <.<!' tl.r ^utlL(l OHniiterwtth the lioru 
ot'tho pump, tho Kirtional valve that fonuad txing hlagld byonOTCrleix, to 
the interior ct'ttir liura, fcr thO MfMe a(t Mb. 

I,. Kmuis of ifaiiJbrd, OL, tat InqprevsneBt in the ooaslraatloa of 

VViulunt; MuchlocH. 
Claim.— I daim the combination of dM rubber and rod or handle, Ibr the 

opcninsT or i-l«inp foid nibb«r« by (be iMuno btiniHo with which the nibbtnit 

th i,i:rtVirniL'il. 

I aUo vljulil the <,i;nUieiaIio!i rutjV---r^ Y. v»Ith tho ru':il-. n* Y, nf.tl Vian, 
•u timt Xlx tK u \>ikir» uf rubber* ebail, each uf ttieai, gnup tii« duUi and rut) 
It hctvnn tlicin, «» di-fn-ribodt 

T. s. Minniu, of Mcitivillo, Ik, tn iopnTenuot In Mm eoaetntoUon of 

loviUid liucotnotiTi! i'lutrs. 

titatffi.— 1 cUliii Ibe coniblniuSon of the wbaet, ade, and aliaak on the end 
of tliA projecting-ariii, bv wbich a central iinpport » fiven to the flraow 
witMi. tn>< <iiiik of the wliool, the hearing,' In tbe hub belDii ecntriil with the 



C.^TirM.— I cUlin, flrnt, tho ctnplovmcnt ol' tJie swinfinir enUcn^in OOm* 
bination with tbe swinging spade, tiia whole baiQg eoaMtraated, anaogad, 
aiul operatad, as act fciu. 
Seooiul, 1 also chdn the eomUnalii'n of tho 1 



«pade, anklevab lbs whole being amtOMdin the an 
Enoeh Oqeod, of Bugor, Hi., ftr tnprovMMat 




Ucliinr*. 

r.Vj'm. -I c!iiim tbf nrplii-ntion of the tipailac BMWaiWlIb I. 

uju, „rri.»L-.| int.) tii.i c.(e.-s or <^niU of laoihar erMUag, He tho pBTpeoa of 

uiiitii.i.' tla- ,"iL*i -» lojrclhcr, an dencribcd. 

■I. tV. Iti.'Liirdf,, □? Uoboken, N. for improvement in Kcsi^tcrini; Ap- 
puratiii. I'.ir Priiitiivt PresMi. 

V i m. I . Uim, lira, the drenlar (lotted plate let iu tm\i « i:b tlie fneeof 
to 1 I. ail. aii.t fltted ao (bat it can be rotated, to briiit^ it* rudial uliit iaio 
uMy .1 - itL 1 [ ifition, »o topaaa llie ni(n*terinir jvaiiit, iw dihcrilied. 

Si ' "M i. lii': -pijiill,! Hiul jirni uoui^cctej to iut4 t't.mliiitr-l wlt^ lla^ oirculnr 
^.i 'f'-^ I -T.', h.. .-i" >]j.ly \t>irt^t-'ally, when iglUited hy cinnjx-t.-Tit la.-cfiani- 
cul aiis, uri.l f.rij,..-t tl,i. p<iitn tliruiu,>li the »loi in tliij j.Ulc, lu, »jx-,'itiiTd. 

.1. 1'. ShcrwiKul, i.f Kort Eilward, N'. Y., for iiuptovi'iuiiut in JUvbine tor 
MaVirix Wrju^rlit Irnn. 

'"./lui.— 1 cLini till! I'ombiiiutiiin of n revolving cam-drum, with the eon- 
vi-Tii'inir die Fiuclu>, inovluK Lii dircotiuns oUiqne to tba axis, on wbM tho 
uiui-drnm rrvoUcx, th« oam>t beiui; conatmelad, as aat mtb, with two 
curved iiiiue.< meeting at an angle, tnc wbrJe amagiaunt bdog SMfa, that 
dieii muvintr at rignt ailglee to each othrru«4 ' * * 
without the interva>ttoa of rodn or Ii'vltt. 

Alibi the i--,Mi>^M>imd ^ni^e ii-'i I {-cr 'Ati.rh net* aa ■ fraire to 1 



breadth of tlip lii.il-MaLllk, ali-1 al 
action ofthi- reiititiiie-iiio, the i»nw ojiernti'iij,' am 
F. E. Siokkn.ot' New Vork, N. \ ., for iinpi 
ControUiuic Uie Kudden ofiitesm-V'caM'hi. 



at balBg aaafajthat 
I bjre dagle iim, 

>rMehlet 

hold it Ittaiiydiiriagi 

de»eribed. 
iinprovemaort in Operating a 



itrolUcut tbe rodder of a veasel, hv onm- 
and tna rnddar, wHh en engine nr 



CXem, — 1 dalui openlljig 1 
binbu with the stauMM? 1 

ran;rea aa to move or to hold It, with and agalast die'fbrea of iho ]-rL.p.j 

engine, an, described. 
J. il. Snyder, of Troy, N, Y., for improvcmv-nt in Ht.ik H- 
CI'iirH. — 1 L'Uirn rolhiijf wctlse-poioted apikc* bctwe^fn rotaliutf dten, m> 
formnl -A,,,: ih" (*w of one nliull lie the nvoiao of one fine of Ihs apilM, w|i«n 
foniu'ii, a:i ! tliv filoo ol the other die, w aaiTaBpond, lo tho Tslalion wllh Uio 
other liiiv ctf tJie ^i-ikc, h» ^peoilicl. 

1 iUho ditjin iV.nuinn liook-lifintlA on fipikes, hv nftlin^ from the jKiint to- 
wards the head to forvc the j^urphi* nietiil towunU the hewl, and then liend- 
iug and giving iImi fonn rcouired, by- a lip on one of ibc diei, pngecting be- 
ywid its faoo, so that to ■Lalt huve uu increoaed nioiiuu, 1^ naaon of its 
greater radios, to give tbe r<M(nlred form, lut deMhbed. 

AI.-0. in oemUnatioo with tbe dies for rolling the »bftnk of the ifUKt 
nuiKi.u' the lieaduw lip, for fbrmine tli« hend, inovuUe, by forming the MM 
hp <'n die end of a bar, adopted to iiiide in tbe stock of the die, a« apedlsd. 

AI>o, in iv,ii;)jluatiou With the rutuiing dioi, the emplona«Bl of tCo alldlltg 
e-.itler un-t carrier, m Bpecillod, fur eutting Ironi a rod the Itqalrod hugtha 
of rod, and carrring thereto tlie routing usa. aa ipeelilsd. 

And, Haally. I cWa, in oonUaalioa wirii tho roiatiog dies, the slide*, ibr 
prsaentlng and fornnir Ibe end of the red into the rotalinc dice, lo bvnr* 
thti prnjier position of the rod in the dicajja^spoeillnd, Ibr if the nd Iw ant 



wilt ba ebhar too meeb or loo 

I'>r improvement in Manufirttirinff 



jtripi^d by the dies at the prj( 
hllle metal lur the toriiiill;,' of rl,i. ;i,ad 

G. A. Wl.ippI,! ,.,f N. walk, N. .1.. 
Uuliuahle Iron <J. nelly iVjo. tl.i' i ir.i. 

Claim. — 1 olaim foruiig domi upi.ii ihe iron i re. from tho roof of the I'ur- 
asoe, in tbe dlflbront stage* of the prix<e,», «.-> rc' piirMl, and eo tho dUbrsat 
beattfaa, almosphcrio air, either IkuuoI or cold, lor tbe pnrposo of dosarbon-' 
idag the un, and brioginir the inn to natuto or r>&oinglbo*aaie,and Mgop 
latiag the detroa of beat, in the mjuinrr aedibrtheniiipoiotpaailad. 

D. winder, ef Xenbi, ulii^ '- ^' ' » - -- 

motive Knijiii,!*-, 



for iinpruveaeot In the oonsnnetloB of 1,000- 



th'- -itHiI-'MiaMl r.f Tiirt-C * I'iftriry, r.atn.iT..i v.i!l. a:! r. . - 
til row crunk i>ii the ari viiijf-'tiafl, v, i;h tiu; eriink* nrnti^tfi-d al •-■■jual iivtar. 
u|«rt nn tile eirvle. aa specified, when thia U combined with !h*^ enij^'-'-y nior.t 
ol' ^l■>J^~ol.<■kn. or their etjuivalentd, for leltiti^ Ihf HtthUi on both 

en In, or ciiititi;; ii uif (tarn one end, to work tbe engine*, on the single or 
ilonl'le-ai'tinir priocipto, as spodiiod. 

I . r. »ibb«id, of FbOwUpliia, fcr Faint Cooiponnda. ntontod fai Kag- 
Uud, iML li, lUS. 

CMn_I ehdot tba oa wp oond of tallow, | 
tbrth. 

Mce, of 
Mte,'*-. 



of l,ow«lL Ibaa. (aaaknar to J. Hae * John Kearko, of Lowell, 
t dilljert IbekinaaBt of FOrtaaNoilh, V. B.X Ar ioipiovcnent in 



Knittir-ir I-r<onn«. 

( laim.—i elarii the two aelo of thwod gntdaa. In 
iioitialnila, and meeblnonr 



f till- rim, permilting a free li«cr*l inoveinciit of ihc wheel, without 
ctf aappoTt lo the frame, an<l etiAblin^jf the wltoel ti> rc- 



10 »itli two 

uetA of uieilk'!-, or thuir e<ii>i«alnila, and maehlneiy ibr oaating the loopa, 
tlia wbvts beinc luado to operate together, as •pecffled, not mconinii to claim 
lbs ioventieo wa siaclooat of Ihrssd-goidm in eemoinatien witl> iwu acIs 
of needle*, and machinery Ibr caatinK the loopa, aa aneh U not new, but 

meauin)( to cUini the invention of In r, Mts of thread-f^nlde^i, in c*:inihin*tion 
With twof. i-ui i.ufjkoaiid maclui.trv ii r ■uftini' tl.r liKi]-'. a* df»c'ritied, 
and operutiitj : m^-. tla. r, to pri>lU'H- n n^U-d ktiir fuhriiN i-\f.lained. 

Als", >.'ju-.Lii^' -I. I' tvvi:i i-< ;* of ni .-mUcs to ivork "t riiiivi- ■■r ilimai, iiale- 
pi'n-hfrilly uf ini'. I: i 'l.'T. rr in n|tit:r wiirJ.-*, t,(.' that -»o, ti.uy ■iown- 
laardtt, or to be moved t ui of Uil- aay of the tbreiid-tfiiide-,, to W- I'trKi^lit 
Into operation on the o-.i^ur 1. ^uoli 'iuiprovnneiii enabliiig UM tu bring or 
„ . arrange tlie two «i)t« of n' tdlii, cIm>-c to^vtiier, and lhu« uuk« cloKcr work 

r with hia own buids. 'Hie materials Hard, lo tho than oan be nodaeed when tlie 1 wo act* uf iiecdlca are made to move In oua 
iat, hiing woo^ioi4 or oiliar malarial, aa aon» 4boailan(tlihornpordoinii aith* aeme tine. 

John iHo, of IiMTolL liaaa. (aaalgMir to ilohn Meo A John Baika ef lew- 

oBJfafcrandOllbarir " ^ " " '■■ ' 

h warn KOI Cbhrlat. 



Klirlai e i» lott un- 



bea 

idiaii, 

Oelvo ii:iy -I ' k 'H i!i rir"ii, « ilh llnmie-^, whii 
Obntraoti-'l lc>.i] 1 i. fn.' ri.ovemotili, ofsl.t' .;nir-k ar.il l.aa ll-'. 

AIno, tlie arTal:i.'i fi,elll i.if the n-ijilntablt: iiaudlo. v,Iuc1l efltl f* U'«ed to pull 
tlic chair, or aa u enide in tho haiwla of the invalid, when puidied by anotlicr, 
or chaiij^ud to a erank of rarloua length of i>trok^ Ut suit the invalid, when 
be wianva to pro],rl hiinaolfwilb hie own ' 
oooatrucdon of miid ntaolil 
venieno* or fanov muy dictatai 

J. W. Morrill,' of lUoiptOB Mlo, N. H., IIW 
Ohiue*. 

Vol. 111.— ill 



of PoitMOUb, N. U.), Ibr improvaawBt 



Digitized by Google 



1«< 



LIST OP PATE^rrS. 



C'ui'ct. 1 risiiii ISI^• iR-w or iiii)T"V-.l nilii'lh.ir 110 uf «iirn trit t,i> fjhri.', 
Ihetnmc U'iliif tiM-it: by tnpuis-. <jf tu u t.r!» of ii*»ik» or urcolos uiJ two 
of wiir]M or «iir[> vnnnv IiimI nn^l lo-ipi-'i toeotlii-r, wa4 opPBtM Mini hook* 
or nocJIct, ha ^(^icciilril, unit whi'tkiT 'm rxliitiil rili* W «qaat M nOAqnal 
width* OD opiMMlUi aiiiM of tlia bbfic, expl*la«c1. * 

i. H. rMMi * W. V. Fti|M (Mlinon to J. C. Dm Cwu, of FMMcl* 
phiiL Pk.), fer lm|ifot«iiMnt In mMUmrnr Ton^ucin;, Omovlnf;, wd M«aU> 
\af Cutler*. 

(^aim. — dftim »Tr«nuinir th« cuttin^-teetU (iii the ptripitt-ry of* tilnte^ 
inclin^il to thi- axis i^f njtulion, bo ihiil *» uru rot»>il Uit-v b!i»U cor- 
Wfifi'-'t^il i:i r' \« -^t' »<j tint t'Mi;'!-.' Bii'i t'ro' *'-' "i" ii'' uU'iiir. tu forni*-'1 
tlleri ii^ ii. I:,. i:i..i.ri' r .1. -in-iU-.3. 

Jwui-'t Vouiii; i:ti ir t i .1. \V. Mi I.Ti t of l'iiii«J«l[iUia, I**. ; onlo- 
4M*dMor. I». l-v.M, r>r impriivfuicnt iii I'rinuaf FrMM*. 

CCbum. — [ cUini, lir>t, tiie coKibiiintum UiJ *niB§MMflt Of RMdUMlSMa ftr 

•ytntiag iJm iokuig niU«n, u lUmirtbiKl. 
g let i w, • Mm Ma MbcwI i» s *'*"""? tma, wd th* niad* «f fluMiUng 



d, • Mm M klBctd i» s I 

t to Ik* M, w dMOibtd. 

nMLItMmUNMwalria in comUsiUiaa wHb lb« plateii, bv hmww of 
whkk IM Itficr be aiUMcd vUlt 1b MMlM, or AMwa Ar tk* pafb 

T. A. Ch»ii<ll«r, of Ru'lfirJ, 111., for linproveinent iu Hie crtisiniction of 
P«n<Ialuni Ijuvcl*. 

(Xaim — 1 cliiiin tli* nn'th"^'! of mipp'-rtinir Ih** aniriilar jnumalit of tho 
Oreh of* pcnilulam indicnlor in turuinif luiii M:lf-iiJjit«tiug uc*riii|pi, of 
Ur form t<r lUv auirolii'' journalB, »» M lurlfi. 
Mom* Coburo, of 8av*iiii*b, Qa^ fur linprovemant Id the oomtruction of 



Ctnm^l dttim the *)wrtami in tlw (Mw, inBtcaJ of in Ui« top, hikI for 
|llo<lu<-in;; t!ie viTft'I wot forth. 

Ji<l<»iii f r." -. lt"rt< ii. H*-*.. f-'T irtiprov. riii rii Irj Vi rlioxl l'i«Mo«. 

Chtim- — 1 i liiiin tltp nrrftriij. iiK-nt of thr •.tr-ii.iiiL'-joii^, ujtli their luc*-*, 
vtrtii'al f.T i.enrly m\X jurallfl, or urtrly * \ in t}n- e»-ncnkl pliiiie ot tho 
•trir-if*. miiJ t'' H'anil i.bovL' the irun fruitie, ii* *t't firth, thir »triliir ot' t»4ch 
hilch-pm jiuvit..' i?.ii>.li''ri-<llcr* *ppli«^ to it, ft^ !«L-t I'lrth, my intprovrineut 
«n*blirii; rtit.' t > *nodiy Important adrautjurt'ii iu the i-oiutracMian *nd 

tuning the ].iiAMh> I'ianoforta. 

I aI>o >'l*iiii r^eiiiUnir the «oan<Uni;-lKian1 upward*, iIwTS iIm brldfei and 
in rear of the hridii: plutu iu tiiv IrvMi', Mid m> n* to bo COpiUo Of vHliMlnf, 
in rvar *im1 ul^jve f;n.J i'ri.i.'t'-j-lir.f , i\ :*tii firtii. 

!^irn:cl V''\. r sh' tI'M, Kriif.. f-r itiipnj^e:neiit in the rrinstrnotion <if 
Unihr. uMi P,,r;i.'' I». I'»ti iu.'.l in Knchiii-l. April <, ]-'.L'. 

I'! urn. I .1 I im: ■.lm:u tlie iK-ii.iinj . r • ■ .rrii(.'»liui{ n nii'IallLi.' pUte, or W, 
I i- 1 purpi— ■ oi iit^urtiiii.' ^ir. iiiTih ih^ r- to. But I etoim making utiilirvl- 
ic- 111. . |«r,i-i|« ivirii ril» m.J stti-tLhcrj of ]>lai«HitcnL, Iwnl in IIm troucb- 
lilto «ti*jD«. *A •prciAeJ, iu ciinibiuuiiuu witii eye* *nd oonncoliMi*. kpiiMd 
•oenliaAjr a* di MTiiwd, wliemhy tlioy ar« ivudcrcd cumpiinilivdjr nmk 
llrbter dian, uid ntjU pnoiuii oil tho rv>juiitito Mreugth uf uiaaa niaiia with 
BoIM or roiuul tiy.U ut' tuetu!. in liiu nrdtimri' way, uiid ut tb* *OBM lino the 
ibffiti*t)i<n cf til* eyi'8 nti-i coitti'-'etioiL* in fuclliut*' !, 

I.. I,, (iiniliin.i <s .1. K. Wivi iier, of U»vti.ii, i>liio, for iinpravnn«Dt In 
Snft i;,-j-tr..a.. 

' ri"j - 1 tiliitn the hiiijrcii front Ixwnt, m> *mO|((^ tli*t by th« tiirrilrii: 
over of llm Beat, lo wmurt tlio apuirutaa frwin a »ofu into a ovd, tlit front 
boanl >biill tarn down to pfsvent it firam forming a btrd riJgv, under ths 
•oekinic, wbicli woold b* aDoomftwtable to lit on, and wben Uis Mut i* tnin- 
•d badk ifabi. to re-ooDvar* tbo bod iMesoob,lbofr«HU board altaU bo 
Ithcd Bp ajpdn by the art of tlUMiar thooaU boA into lb* promr poallion 
(o«np|)otttha*«:klnf ofthaoiat. 

A l«o. tho nmnk'naant of tho head and Ibot board* ao that tho aot of ohM- 
tiiiiT iip th>- K-d will do p noi Ibun, and opaolag it oat will dofolo tban 

ftlfnill, *« Hrt fortll. 

The arratiiri.'ini-iil of llic tqniinjj wjit of (ho i>ofu, ami the .-acliiiyr* of tlio 
b<L<d aii<i BL-iil, in B-.ioli Ik luunni-r ihut, by tiio tiiruitij^ of the *«tit to form llio 
bed, tbe »ii'l«iiih' oi tJit- latter nliill bf> BtretcJied, aitirby tbo turnintj tip afpun 
of tilOarat. t'< tt-t'.inii ttio i^ifii, thu Hnckiuc ot the Utter abaJt bv atraKfeod. 
taMtfimh. 

J. H> IL Uawcs, of Ithaui, N. V., for improvement in the eoii»tr i'-ilon of 

OdoBdarCloeb* 

Chim — t riaim aiiii!.ii]j; « caluuiliir I'loek lo mpplv it» own ehai.tfi -. h r 
the irTe^-i!iiriii.-« in tl.e 1,-iiL'th if th( iiioti-.li, iiicl -I'.owiniT o)i iy Jiiiln tl.o 
«»ae' iiii'l l.o IriiCMoii: if a liuv, Week, or mi.r.lh, l.'V lti.»i)~ ol tlic 

fviui t.ri;i;i ill of till: wl.ee. .1. huviiif thirty illv inioliS, bolli uf vrhirh run 
tocfttur, ami in<lrf<nil.>iit|) of eacli other, at inMrvala, on the *tine arbor, 
And the liftiiiit piecfi fir Biipplyinjf tlie uecvaaorv cbani^ in the length of 
the monih«, the wiiole bein« operttod b; the booik>piM«, M daaoribod. 

Alto, in coinbinatHMi, the wboil of (o*an pafta, workiag; «priBf|xtigb^ 
with the whot'I and the caieh-jneee. ao Ibat too two whod* najr ineTo lo- 
(Othorand indep«^nflfntly of each otner, for the pnrpoe* of Rllowinff the ilav 
of lh« mouth inilieutor to nm, tlurini; the liirie thu: the i huiijre i» takiiii^ 
phioa IWmo the end of a ahor. nmnth, to the Udiriuiiik' of the iieit moiitii, 
WilUathc dayoftlie week itjilir-j.i,.r i'm:i, i.|,e ila> to auother, In re-;n- 

larnoea'aiou. *« deurili^-il. 

Mattltaua tl<>tm, of Citiciniiuti, Ohio, for impravemenl in the oon-tilruction 
of t'ookioif .Stove*. 

l't,>im.—l elaiui the open-botloined a|M<« or cliamber, babiiMl the tn, an- 
oirelnl ■« tbw aide* and tup^ |jy floa, and akacd at the ondi, b* abiUdoK or 
movable doom, as deacrlbed, omwtitatiiv atmiiiMo and woU-*an3aM 
amntratniint for ra*«t;>i2 purpo-ie*. 

A. U. IajqkI«>', of I . l .ii jti. lii.J., I'lir iiiiprovcmrnt tu Cottinir Wo..il<-n 
laorew*. 

C<i)m.~I (horn i'i'. 111., iiti ei|uiil proiTi L-iiie to the cutting tooln. In e..ni- 
Wluit uh .1;!:; :l .liMerrtiliiil rotary iiiotjoo, f.iT till? puffi-j^e of ciittirii* 
lercw- lit -ii' -an. iiino tbD holt i» bored or tlm tenon in iiiadc, iib =«t f i:l.. 

tTroder.ck M*tl.i-Kiu*,ur>ew York, N. Y., I<h- improvamanl in Upholaur- 
ng fomilMO. 



<'i..iini. I elii'.ni ei-'.. rii;!? tip: ^iMttOOrOtharpart* i f iir.ii I'.-len- i f.irnito'e. 
or I il.i r urfii-les ii:i i tliii.i.'*, l.y m«>niia and with tin- tn-'i uf ^-l^ati..' ln^unietii.* 
«ir ^[iriiu'- .\Itu'. I.e-l li. the eil^fc* of the c»:iveritv, uliti In <he fnauiework uf 
thi .^riii.-lf evivervl, ill s-ueli a manner lljut the outer nr tbitii-y cos. riiij;. ii m- 
ever inr.eli ii^^il or pre>,H>.i down, upoD being nliuved from *uch pronufc, 
will roiime and n^toin nu evon WM mooth onrMwo, orinc ftir tlwt pnipoio 



. ^ancnr tlwtpnipoio 

india-nibbrr •prini.'s or any other dailie iBOHrial, wiiicB wiH pradaeotho 

depired or intended effret. 

•I, A. IVa»o, of New York. N. Y.. for i:upro\emi>nt Iti S^tJilltiif UiK-a. 

Claim. — I dahn the couibiDntiuu iiiiil iirraii(,"i in*nt of* <Ioiilile-bla.|eil boa, 
with M-e-I-iMiv und drop, de^or.'oc.l, tor tlm purji-.iw' of pUiitin.' t-epiratc 
kemeU ,if irn at ritual .li^taihN- ajxart. 

Win. .1. 'I'hi-irn, ol Wc-^ltinwik, We., fir ii:ipr:ivpnietit in p.n Vol I'l.iiili-, 

O'ltim. — I etaiiu the majiufintiirv - f j-iekit e.iiiili.., v» ill, M':i.i ■ireuUr joints 
in eoiLibinatii'ii w ith •.lri|.i» -.oerUpp.uK t'leo,, ~^ I I'l ith. 

Wni. AV. Wade, of bpriii^kl, Mu*., fur ituiiroteuwnt in Caslorti f.r Kur- 
nitun-. 

I'luim. — I daim the arTanKimncnt of the riirfal-banil ■crew on tbii apindle, 
in oornbiDHtiott with or rri^peet (o the arran^runieiti of the 1,-rt-hanJ sorew. 
Into tJie atnket of ilje sueket I'le.X', *oJ to the U iirinif Mirfuo ^of the aaij 
parta. wbcrrby lite 'piiidie U only pre;^rv.'il in t^. i-iM-ket picev, by the 
two »crew:«, but allowe d ffreV. *!■ r '-t'.-. -.tin n it-, i.iriii,: ^.irliiii-i' in ill ojQ- 
tjtet Willi the lieariiiif nurf.i.-e .'I't^r ^''.Mt. lu ,i,-MTit.j 1- 

II. 1>, Waloott. of IVt^tl•IJ, Miuwi., tor inipmvuiucnt in ttradi-.atcd Cutter* 
for I'l ith and otiior ntib-lunixs. 

I claini, in ii» euunection with tho eutting knife, the intprore- 
nicut ol wakinf; the K-d to move or rotate traatveiMly, iu coiubinaliou with 
the aurboe uf if, wbicli act* io conjnnotioin with tba knir*, of variable leitttth 
or IfiniftbB, in order, by ruoviiifr or turninif thu *>wl around nndcr the knife, 
dill'-ruil Ulltfths of flit may In: ]-ni i-j 'e' I. ii» net f.rlli. 

AUo, the iliiproveruellt of i.iii.'i,u:iii; '.sr.h llie kln!e ui:il ti.'iilur ,'iilt<T, 
aii'l a mtary nliaft i r <yhn.l. r, | ii.- 1 under tiieiii, the two tnanipdar or 
ir*p. /..iJiil be.i» or «.iirf.,iV». arrAUiteii m tlio okaftoT ^jiUadar, a* doaerihad, 
wiitn by a cut 1 r b,iti<>n umy i,e •nn.ic ofaojrdamoUoloagtb aitharwiihor 

wlthom II ixAv at one end, an staled. 

I>. L. Wraiherhead, of PlilliidelpUa, fa^ for ImpravomODl in < 
and I'uolinK ISork l>ie» in Rivet Madiliia*, 

VUim.—\ claim clearinc cindcm, acaJe*, and other oW'.ructioji*. fl'i ui 
a Mckct die, made in a Milid block, for tbtf )>iir]<i«e of li'ailiii|{ riwtn. by 
foreiuif in at the elosevl eml t>f ilie dio, * ntneatn i-.f water, if ia'wiuLl,uB oiit 
th*'- i-iii lrr^. ,V -..e'. . r> time a ri'.el ii* ili..i:Larifi il ; tlie inner eivd of tbo 
► .•ki-t..f n . ill. 1.1 ii.: r:,-vil ^.1 ihii! the pr\'»-iin- e,f the head of water, Jo 

relel' r,'.i aViiihii.;.'. t'..r 1iir--il;k' ot'^trilL'tioua out of the die, a* nu'' f>rth. 

.1. Sveiy, of Now York, N. Y., for iuiprovemani in Li:he Kiin^ 
t 'tum. 1 claim the pnxTnt di-wributl <>f caloinating liiite>.tiiiie in a kilo, 

Iqr the aid of fnraaec* and an artUkial dnagbt of air, throiuh tlm furnaor* 

aBdtfiokihi,aMlHi3M«dlHrn«MchoidealUoMr. 
I aJ*o didm thooomUnauoii of a tuotton-'blower at the lop of the kiln, and 

• forring-blowor M tbd Kitt<ijii ther.ii.f. «« net iVrtli. 



lit le, 

, in ]■ 



lilnlii tl.e 

"pi r .un to t 
liirniuN- that 



■■..li.rl I K ' f -li iini, lo Kvrjerale tht 
' li iiy rctoii-i'il In n"ttiUi,Mh» 
upjitlv-fc the hen*, fir vvilolliittir th* 

fturdi, of LSi;If.\lo, N. Y*, for iin- 



AUo, tl.e riielleii) 
JKiiAer liir the enu'llii 
n'.'MMj l.tuwtr in tlie 

liluvt.-lje. It- iK'^iTll.. 

Will. y. Ki ll !], ii; I ,,.. t'lior to R. L. Ho 
proM UK iit in Truek < lear nt to II*rvi>tern. 

t'iii;><.~l elaiiii tlm neraiK-r or rakillg-l»^!l^l. connlructod a* dc*<iriba4 
and cumbiuud » ith llie rako-picw at an angle lea* than a right Mgla, at aM 
forth. 

Kirhnrd MoniK' oiiiery iiuuiirtior to Ellabeth MontKomery, of Now York 

N. Y.<. r imoruv t,i oi i -.irnti;*ted Plaiaa fiw SlOaa-faaiioia. 4ta 

'V.iii^. -1 ,:.,,h. tf,^ 1 i.rriik-..ie.l metal flala, at doooribod, wldi Aat Bar 

giun of vr>..,<er tliickiioM tban it* middla. 

J. A. w..Hif,ury, of WiaidMttor.llaao-Jadioallonil,ofBaatoa,l 
audi. en. I'.iiten, of CliailottoarB, Matt., Jbr laqtmoMut fat tho f 

twn of Air {ijiifinca. 
tSttim — V!f elam the mode »pogtltd of naini air aa • attlivo power, aald 

mode funaialinir in the rmptuyimint of a ivorlvar, tn wUob la to be hVhl} 

ooinprexned, lieuled, un'l niainiiiiiieii at <ir itlm tt a lUiiforrii prv^tiro, i» nnjiit- 
ble workiiikf eylinJor in.ii pi-*. m with the .iri.itiary appcnilftit*:''. m *ir 
piinip. or piiinj)*, worke.l I ', ilie enifinc for aupulyiiiir the rc«iv«r, whe* 
•lie -iitti. cr,. <-< iine.-te.l ur i^tiil-iuedwitk tallatibdtwioohta attforaniial 
i.iit;.:i.' uj Md nork^uc tiie u.r expaMlotijr, tod atotwUmtolkadtfiooal 
O'tiujirv'^iiiii of the air, iw net firth, 

W a alao daim, iu eomblnation with aneh an eofliM, tbo dovioa Ibr ngn- 
latinir the proaiHro of the air in llw rmivcr, and ecooomfaang tbo power ol 
the eoirint, aald dariet oonalntiiiir of the wciitiited bar, euterinc tboMtirti 
throofhn otaflaf^boc, and connected, at iin oppuaite end, t»1th tba alop- 
eook* attaohed to Ibe cluunWn of th« iiir puiupn, as dencribed, intendkas to 
line aiiv ktiiiwii i!ieiiri- f.ir as','o!ti|'l'.>lii!u' tl.i twulMi p.iij- '.e i f refolallllg 
the prr.-ure uf air in llie P....'ne-, i.rei i .pi-niri:,- :l.e J in:lp-el,i,iii>i#f» tO thO 
litiiiimj.here no that the putiip -liti.l be re.ieve^i Iroin Hnnec<T*aary Ia^i<ir. 

Wni. Oi^^nU r, <if .Shipi^iinhuro', I"*., lor ii«provcmeul in tlicVui'T i ti ii 
of .SioJ I'ianler*. 

C'uitm.— I ohiim, in cowbtnation with tbo adiattaUo tabess tlie ncediiiK- 
wh«!l, with iia flmgo tnd paMWon, far ai^jMHay, nttifing. and Mty\at 
the ^nin and other mttdtalto bo aown with it, arovad tbt opening, wbonot 
it ia oouvered to the i.rroun<l. 

Hlratn fierdnn, of .New York. \. \„ for impruvemetit in SiaeUMa tot 
Pulveriiiiiir Aurif. rutu guarij: and .Amiilifauiutinj; the Uold. 

'Viiim — I elatlii. tir-t. '.I'.u'hiii:: the bull or fplioro, ObUotlOhrtO thO iU- 
elii.e.l nli.,fl, fy tie pii.-|.iv :.ti.| .leevc, n« drvTilwd, ht OOnHBOtlOn WMl 
tile ii.eliueil nili!; aiel iii.hiieil {^■tU ui> art fortll. 

>' iniid, in eoiuhiniition with uid bowl, I ololai tho htBtiiw-chamber w 
fL>ruue>e, urnuiue^l, (Miintriieted, anil operating in tbo Mannar »pacUled. 

SamiMl B. Ilriiek, of fhiladelpliia, i'a., ftrbnMOVtOMnt in OH^bamara. 

Otiw,— I do not dabn iMHiny the (M dmalb • aaadl, hnv I 
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ft Auildcn (Irflr-ctini <»f it^ nor a dcMCot ol' il, nor nuy of thorn toother, lorn 
Ihiui tbc whfU'. 

But 1 ckim the *mng«ini'iil tnd ooiubitmllua of tli« centre (<on<lnctin;- 
ftf» »ud it* c*ppiitir-|4|i*, mMilt »f tho common htini«r, u dcraribcd. 
Jolin B. Bliur, of Alton, III., fur imprtn pnu-nt in nn Knirraviii).* M»tliii]i-. 

O'JtTf*. -i t'ltiin, fi-^t. - r int.irrni/ tht n^fl]e, uJu-Mur ^llarJi *:T I'lillil, 
wi:L H J*il.t:v'rn}'lj I t '.l - r -- i "r lr;t':.:u i:i-'.r;niit Ijt, llirTillirh tlid IW- 

•liiiiii of 'inulic i.v,rt »:;. -. iriMii>: tik'l i ui.iiK". K' <»ch i-'.Ler. M tl;u: thu 
tiot* or punotnr*-* nt' ]i.. i-i!l.- muv Ur di^jwrM-ti or ntfLTt'k^iiteJ iic l:■k■^^urt•. 
lor the j'tirjictw rf lorn.iiit; in-.' Ii>;ht-^ or >hiiauw», tl-.i.- i'tisr«i'ter oi' Uir lijihta 
ftriki kIiwJowb being iuiitcttt^'il m ulidith! Hcalc luuviii^ l>cfi>r« tb« o^e, or 
under the hand of tho operator, a* deacritNiU. 

I alao daiin Ui« miabiDulioa uid kmuifrcmotit nf the Blidlns-box on tlt« 
bar, tbe tbrt« cord* lono cord connectini; tlic »lidi»i^-box vitTi tli« ii[)rtni; 
l«v«r, and Iwo connevtiuit thv olidiiiir box with Ibc ti^mnK luvrr aud |<i".l;<l i, 
and ui artn, tar the |>urpu«e of luoni^, bf lueiatw ol tint pcdaL tba wbcd ( 
toiranl- or from tba oentre •fthawliMlv, m the Jkot of wnidiitwWiw 
fpriiii; tik'ht, to ehiiiga moUoa mJ^vI t» tho ndia ■ relatively ahaiiged 
motion, ii» f|i««illcd. 

I abo «liuin, in i.'uDibinatioii whb the L-Arrio^'t- uii<l ncvdlit, tbe wheel o, 
wllb tie Uftiti«-pl«ce end tba eam-wheel ii, or tlivir u-.|uls ulcul*, lur chiuijring 
Um character or nuirka, linw, or dot* upon die plata to be cunTaved ■> plea- 
•are, uid tbii 1 claim, whether the Mune be opentod in ccaaMttea viti tha 
pentairmph or not, ae deecribcd. 

'riuima* !C. IktJif*, of Nimhuiu X. H., fur improveinetit in Kelt!u lUil*. 

t'itiim - I cl»im lilt' piUliiJL" iluvii..il, ur jtlitr ^hllpt■J pititv, \»liii>h llic 
l■li'it'^ on the bail in cncnhlnuti'in nitii iIr fcm*I« •lo\> Uil or uth'T nKeit^i 
^iXrtc, c:i»; in the flancli or car, titlicr i>n the- in*lilc or putbiijc, fur kuopliji? 
tile iniil iwmuinf ntly tlxcii in any p<j*i:tion il**i,in>l luivi fur afiy l»:'ni;fu uf 
lioM, Bad admitliuf of kbi beiuf left lovaa, aud o{ieialiiif , if d<l■il^Bd, like tha 
enKMijt awtavbv-Mll. 

John C naidMr, of BuliaftaB, Imtm, to iBfnvaBimt la StdatoM to 
Stoveii, 

0 Viim.—I ddm |]M InU r poa W oa bitwwil tiM li»«hanibar and the adt- 
l>ipc of a iitore, of a acriea of oOBeawtrie flnca, ao anaiimi m that IJm heat of 

oi.L' ili;t' nh^ll imM through the p«nitIorif<. ii!j<l In wlioTc or in fact, ba Mllw- 
ii.iilti! Ml '.III.' uciit t)»i'. or ponion of tl;> ttuu. in inlMnoK aad |INpmhto 
IratiwtiuttH'iT tlic dran^h! tliri>infti tliu ti rii-*, uv ot - -rilKd. 

Jchn .Martin, of Nc-i* Vork, .N. Y., i'-r iriipruveniont m Watrr Meter*. 

(^im. -1 daim Uio n-ljuhtiiliit-lyx ur uu oiit* i-nii of the eylindpr, for 
tbe pl-*luu to airliner u^utiiM, for tliu piirpu«*« t>rpt\: vvcitJii^ tbe piii in tbe arm 
fktKii >iralnlng u[iou the »t»p in the slutted arm, after tlte tilting of the lever, 
m Mt forth. 

Leatir Luptoo, of Wincfaater, Va., for ioiprorciiNot In the oonatniction of 
Harrowi'. 

C<l4iiM. — t duira tlie cou^trtictiii^ the fhune of a barrow, of doubJe rnctainc< 
bar*, or of tUt Bt.-Bjn or ]'i<;<^!>i of intial and tlic Ibnnini; uf ih./r. i ii, 

by iMinJin^ tho im id. or oil.rrui.r, for iDMinLlM tli« 'it'Ii ir lin. -, »>■ -li'- 
■cribed, aod tli« uniting thi- l»tr>, or pircna of nutiU, uiitl tii« minhiuing 
tbarewith, tho maaucr of t.raL'iuK or i^u^iit^' tbe tmmv, \>y tbe roA and oo«p- 
liac, aa a«t fiinh. 

• > jiuiM, of Naar York, N. Y., for ImproTsmeot ia Maat CnUaM. 

I diliM dw wnibtainoB of » aat «r im ' ' 



with the top-fiila and ravoleinfidiab. tooNd daiSbad, lad 

:iu I oiicntiini; »> lu* to tifeet iIm Mb-wMoD oT ifaa uittr by tlw aeliM of 

liK Clatter* u|-.j:i It, in i-t^im tbWMgfc tbftlkt* Iw tb» aBWTllbllMilWty fa 

lite niAnncr f'ortlu 
Tb'iniui) Xelcjii, oi T7ii\, N. Y,, f ir iuipruvcincm In Watcbca and Cfim- 

UDIil'. t«.TS. 

CMiut.—l claim tlic mi tlio»l of constructing watches and uhrunonwiti-n of 
any Uad, ao aa to permit tli« employnwDt of a apring barrel, of a eiie ilmt 
abnll occnpT nearly Ilia entire Interior diameter uf tbe walch-cnoo or fhtniv, 
and wblcb I eAect by phtcing tlie movetiieuta upon tliu top of tlie Inrrrl and 
cumraanleatlBg Uie tiMion of the boml to theiti, by muuiu uf a rini; flte<t 
on tho loierior of the ca««, or frame, with teeth on itn inner fluf. coucentrio 
with tha barrel, into wbi»ii tntlj, tlie tn tli of one or loore -.i lioiln of tbe 
nowmenta may eog, or lulii', m mjI fortl.. 

Jrptlia A. Waggiur, of I'liUiitiy, >i. V., fur iuiprovuiui.'nt in t.lovcr Ilar- 
ve»Ifr^. 

I'uiw.— I cliiitn tor liarvi>.tiiig clover Ixoda without tbe alalka the ar- 
raaeeimnt of tbe ootid or hotlov oyUitder, eat with knives ofi its pariphery, 
afttMMlibaii. and jnat near enotifh lo Iba uad biilb, aa to tbe eoneava of the 
lln^is, lo aomtt apaee anoagh to allow tha clover beada to tbroagh, 

without bein;ir crushed, luiT no that tho combini-d uctlou ot tba towMa 
mori-m«tiI of tlie mai'liiiK', and tho adjut<tabl« iruurd-pUte, aud tbnkidvaBb 

the nlcm* may ba dniwn in and *everfif oJm*« to the hcii-I*. 

fiec^nd, making the terth, no t:i*t thry wil3 •priiv;^ and vihnitc, towiir U 
or from eaeh otiur. ui* lii-w- r->n-.l. 

Aiexandur J. \\ a^kor, of ^ow York, N. Y., for improveu^ent in Spirit (la* 



I.— I do not daim the oroployiuent of the inner wiok-tuboa, secured 
tn • Matioturr bar. aod having Mbar laboi iGdiag ovar ibaBi, whieb cxtin- 
gnSah Um light, whan the MB tf th* lamp la anaCMwad; b« i claim tho 
cmiiioyment of the plate, whlsh eervaa aaa pnHeedon against the Sniil ri«iii;; 
and Iw-L'ouiin..* Iit_-^trd ar.d exi!L.dlnif: ainf al*t». aa a "-.ipporr I'>r the inner 

lut>i», iii 1 t.ii .,■ .,n vilth III. I "piral (•prinif and to.l, tu.- ri.il siniiu; to 

ivmiu c • ti l : pliie Kill, thi- top of the lomis and the «priiig aerving to 
liiKil ti.e I late f.niiiy down on the Hanga, mtd Man 10 tiuw np tba «ap and 
cxtiriK' t iU^ iiu-tnnia]ieou%, alter tb* lopbaabtan naMn«M,lba 

wboti' tx^in^'.-otuitructad aa deavribed. 

Madlaon Pago, of WiilbuBabiuigti, N. Y. (aHlgnor to Sanoel W. Hau t^, 
of CkolMo, Mom.), to Iropnvcinent ia Proeaaa of Matilllng Boain OiL 

(SatM,— I claim the employment, in the monabeture of nxin oUa of dilfer- 
eol aualidea, re<lb>tiltiag tnc aame and porifyiiif it, enbaiantially m act brth, 
the introduction of the alaam Into tna commaneoinaiiC of tho raKNie-neek 
aboM Ibn iwbi bi tbn aUn, Ibit tha vnpotiaad «4b ton Iba nMi wiH piM 



tlirgnAanibneoaminKled \« :ih mi.l *toam in titoir paaaBge to tba t 
fur coMoaMtlon, ftwllie purj i^e ■ i pu'itlraition, Ac, ua p.ei forth. 

Uanean V. M'(ionir;JI, •.( Tin*, .S. V., f ir :mprr,in-ni. nt In the oonstruc- 

toill rtf OiyiT KlL->ti IliTJ.. 

C'li'ti). -I <iuiiii conibiiuuiT tlii- liv<r^ i.r iK. ir e, jni>-aleiit«, » itU tho rc- 
tjiiniiu' lipped-pUli', and eiu'.> plut.-, uri I »r i -^..rvw, or their eqitivalenta, 
t'.M: Mild ,.erew f-er\iiij; to oi«.ni-.t lilt lcver> ur.J lur^t the plate, huriianially, 
uimiiiat and under the door, and rctaiuing irfirmiy in tbatpwIlioB, by 
of tbe aama, and taid la van, intlw inMnnr^widilW ttoimpiin inwlBwI. 

I'hflip H. Kaek, of Uergantown, Vn, to tapfawmHinn fba ommtnietlon 
ofCullivaton. 

doiae.— I cJoim, flrM, tbe ctimliinalion of tlic buJon« i>lv i t, «:lh u ci.!!! 
valor, oomtmoted, u described, for liiciiitjiting tbe turouig of the miwc, ua 

'''K.'li.'.M.i ii.Mon. orAle»itdri*,Ta^tofaBpN«MaMltotb««nMtnKifam 

ot < nra|M-.iin.l lUil*'. 

< I elnini ti.e comhinntion of the contimion* ca«« roll, with the aplit 

rail, tae liid\<-.> ir piirt* of tlie latter licing conatnictod with altonldcra, that 
rfst ou tlio aide* uf tba oaae rail, whUa tbair lower adgaa lit into oud nat 
npoD ilw holloa of tba anma, anioMd m dimMnd. 

Charlaa Naer, of Troy, M. T., Ibrimprovamntt Id tbe eeoalnielion of Fire 
placea_and St»\-f«. 

Ctriai.— I Hnim porabinliiir with thi' fire-tv,r f ;i ^■■r-] '.i. Ituliti'-vl nv, 



iile» thrre.it. 
on all MidcA 



u lit top mill *a»- 
*li«ll nutiale the 



or furnace, on Invcrle.i p\ nmiiJal-fhaiH 
pi.'n.te.l iner III.- lire, «i."tl-iit the in.liii. il 

heat and llir.nv it aK-uinut the fir»--lM\ plat.i. on all »idc»; and this 1 ilaiui, 
irhen the iiro-ti..\ ,» ;lniik«,l, or snrroundod bj a aariea of one, two, or men 
uir-heutint; und Kiiiuke and tinea, for tba pMwaa af atmoabw all tbn 
liiated plaIeK lo the ciirrtut of air to be vaiimd nra dntod umOmmcm 
or MiartUMUt, to h« hcatad aa dce«ti)i«d. 

lUll* Loaiift BMNMLof roiia, France, fur ImpeoTomaat In Ibt «an- 
■trucHon orOnta Hara. ntanied in Fnuioe. Sepu lo, ISM. 

Ouini.— t eluiin tlie coaut ruction «f b«s of flirnaiim and other gialaa, «f 
an arolu- i nr roriy oroiiad ton, pMvidMl «m two paraUal row* nfaltw 

hole-, If, de«.erlU*iL 

Arnold Bull'iim. <if Nen- Wrk. N. Y. fnanitroor lo J. D. Lynde), fbr Im- 
proveiMi ut ir, <;ul 1 Wualur and .\nuiI;;an>ator. 

( 'I'.iun.— I elnim, fIrMt, the fnmiahing of the oentripetal diaehortinn eoni- 
purttneni, vi itli a horiientalty revolving wal*r>movin* and on-ffnldtaf lalda, 
in coin oitiaiion with adiarhaivingapeirtuK.aiurraniiided byaooiilaal IseBiMa 
piano at tho i-cntre. 

Second. 1 claim the lUTaiiffcmeot of the circular guiding chauneU, with 
eonnrclinir opinlni.'*, m. adju-ted a« to »eenrti an irregular apiral paaaam 
froiii the pi htiherv to th' apirt-iK' of tli< riirx-; I claim ibsao iniogaaianM 

f it ,r' <l i M |<.ir.il<>r.. it ^i. tri. r t';K lul.lrifupil aud etaUfpatil Wl l limtM Wllla 
K- t>e.l ill I •111- I uiLiim nr either of them M-'purtteljr. 

Wii, II . I. Mii.i I. n.-i.ii ir to t ba«i MiUlinwin, naar daeaaatd, and John 
JimUri. ii.s L'iiiir- 1 . .iiunei. M. i'ark«r)kal|«r]rawY«rb, M. T., tohamvg 
iwtnt in t'uiniHwitioua for a Filter. 

OMm.— I Atito tha oOBbtaMlionaf ndaul chamMd, glaaa, and atxrcli. oi 
its aiiiiivalani, mnted na lol totb, to n fllailng ownpoeition, oa apeciOcd. 

BB.IB80E8. 

Tyru* IT. MToriniek. ..f f'li:e5t.'o, I'l., fir iniprr.venicot In Beaplii)r Mu- 
diine.. I'iiN iri i tMi.ii.T '. 1-17. 

/V'lirt. I ehiiin p'lteit),; l^^e levari Hi; iii.d erasik torward *'f the driving- 
« iitel, | i.- rroleclion frniu dirt. A'f., and tl.u> eiirrj iln' the driviii<-ivheel 
t:ir:l;iir hn..k titan hi-n-tofon!. and aiilfieiently iio to iSalanre the rear part iif 
the fr.uiic iiii.l llii' rnker tberetni, when thia |ioaitiim ofihe p«r|i> ia combiuail 
with the »iekle-lu<ek i>f thi> axia of motion ofthc driving; wheol, by meanaof 
tile % ibmtintf le% er, a* deiicnbod. 

iVnd I aiau claim the eoliiHiiatiao of tli« r««l< ft* gathering Ibo grain to 



the cutting apfiorutua and detio^iiioc it on tha plaUbrm, with OiaaeMorpo- 
•ition of Uto raker, arranged and loealad aa deacribcid, or tba aqnlvaleut 
Ibmoi; t« anaUa tha lakar to nka tha mfai ft-oiu tbe piatton ana dettvar 
•ad Itjr it M |]i*(i«nad at tbo aida of tba nMchine, a« dcBcrtbad. 



Late n'ennb Siaooweitoa. 

S.lf-[;^yttttn:t'i r. fiii.M...- SI, lltliLul ha- prvreuttd ; i tin Kn nrli Aca-l- 
cmy a 9olf-rct;iatcriug rompoaa of hU coui>truc<ioD. Ita objcvt ia to Rgialar 

lha afaaaiiaa ordmaibHi hi a *iiatl to inr«i7 • atiaoMa ditring tba M lmm< 
Tha Btarklag la «ada on a aew p a w ea r d; nd It aanUaa tba captaifaito aon- 

ir 1 nirl. certainly the direction Mlowed by hia ship, and overlook atoel 
I :l ' I > the maiKrurrca of tbe ateeraman and pilot. 

Th;- hi if rec'-t'T ei i.-l-t« of three principal l>art«; 1, a clockHOOvcoteut 
lila -eil 111 tlie lei ire i.f Ilk' uppurstM.i, f ir enu-iug the point or pivot earryiug 
the needle* ti> niovo up and don n at regular intervala; S, ao cndleaia acrew, 
furuUheti with a not oanjriog tbe point for piercing the papar ; 3, the com- 
pa«*-car<l, mode of three aaadles fixed to a sheet of mioa, a malarial aa little 
liygrauietile aa poaalUa. Tha mioa ia eovaiod witli a disk of valvat tanly 
gtue<l to it by menna of Mmog glae, and whooa liaaae baa been aataratad bj 
a kind of eluo that in wft when c<.<Id: ou oxiilni! tii<k glnc biu an even anr* 
fa^-, pi.-ri'e.i wi:h im intitnty of p..re», into whieli the |*,iint will readily ] 
etrate itl^er bavni^ piere-.jd tli-' paper e' iiip*'**-carii. i.twiittf to tliisa " 
the proec*» of punetiiriiiit doe- i i t rteji the movenient v.\ the ii<.ed]^apllll> 
cjpic CAirtintial to the auocca* uf any method of aclf-rt^ix'eriMr, 
When ibo needle ia flaad wniida tba north, tba axi« ir limiiietral Una of 



Um compaaa-onrd ia pioead tn tha line »f tba wit Of tlie ahip, aiui tlw pon^ 
lnno,nMuhiav«i]rtfamaMbnnai|WllindlaBlalhada*btioaofilliaib«ilb / 
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mlbiRiM W th» lUgMlio M*4tos Ik* womlm at poiaM, «r tin Mariy 
tontinneM Hm Midi lh»f tnsa, drnwi to th« a;* tli« ooinw of tbo fwrts.— 

SaiinMH't Jmmal. 

if'inut'n-tnit of F^ptr, — 4t w««il kuown that jMfwr wlui^h U very white 
wheo first iji»<k-, often becomes yellow fomo tiais nftfr b^injr tiful. The 
ypUoi^olor i« Lol alwny* unifonn. but oficrn comcst out iuspel*, more or !(*» 
lug*, of • tsraolar outiiue uiii ft ruMjr Uut. In »i>ui« Vttu) Biautt(iKMi<t«, 

tkto di»at<wUfh w Nwomvtljr aiirtMitd td tUtmidtm •ftln «m)ii 
MMdM hi • ilHfito inaour, md n tli* proe— of ffliiealonSaD loay Ml ht 
fl1MBIII9il|y Qnd Ul America, judtfin^ ]>oti] MMuc pu}vr t Kuvi? b^cu, 1 luuke 4 
hritrmuitlaD aftlM tut>><;:. 

*nie rpMOurchc;* re- iiiwie licre by ii niiuinfacliiriT w ho oomiiitlw in a bi|?)i 
dc^'nri irii-ncc avA t«blH)|i>(ry. M. Oi!liit rt">3irniicd lit first tlial the cliMift 
of color wa* not Juc to any altvr»t;*>D in tlio ligneoiiA thr^, «nJ wa» owin/ to 
ir;>n. But u hit the nourct: of the iron f imil bow is it iulrotluce'I f An «x- 
Kfuuiutlou of tiui tuJuiuI'it«ur«, tbrougb ita {irocem*, »bov> tbot tbetv U U>m 
iian m ttw p«lp Umw In the pipar and* Itam It. Tin M%ltt Af tin Irm to 
I^oenot bt tli« pnpinllim «rtii« pvl^ livt ft mint In ittribatedlotlM 
diytnir rylinilrrx of •tuel imdcr wblcih it I* paiweil vViU yit ir.tiiHi. Tli« 
Cblarino ojiilalncj in this piiKle, »nd which it is vsry JitflciiU wlirfly to re- 
move by the wn.«lilutr prooL'PA, bccutncH •udJculy veporizc^U uuJer the hvutc<l 
^UBiicm, «iuurlc5 tlifbc oyliDJcru, foriiiA tli« [irotochl<>ii4c {F<!tl> which 
tlMOcv itopivct"t>-> tliL- papvr. ('oIoHms itxilt', this ubioride |[r*duiiUy >b- 
aorb* oty^-u an cx]K»iBie to lUe air, *n<i thue the cotomiiiB mhw p to wt 

It i» tii«nifoT« not a trmctix ajciumtt imn bat »fum^ eUariste Ihlt U M> 
qirini. Tha ]^f|io*utp)ill« of «wl» ks ih* ilmpl* aatidota^ and a voy imill 
quiotitr ■nflem to eliminnte a taqre qnantity of ehkrioe, riooo ona otinln^ 
lent of hy|>o»ulphurouii uci J r\.ijuirt>8 tour e'i'jiviiJentB of oxj B»n, aiiJ tjiero- 
for* four C'iuiv»Irf»iitj* of chlorine, to tranKfurm it into »t«lj>1iiiric a^iil. 

For fti^iif tlif <-'t!3]!fin rr<riov»! of 'he cWoriii*, U. U^U* dm* • lienor 
lliOjc of i<^il<le or .'<lii'>. l:l> :i : > .ki.Nii 1. Kt.tr'Ji). 'Illh li^MT boaWBOl IHf 
ItA&Cijr bSue if Uhtl* in the Iviut truc« of cljoriuu. — 

A» MfarAv ^ (*>«iw* lib iM Utt Mfanm.— fk* taumidiig ■*- 
MMcbw of U. ItoorMM nlulm to Ut* odoriac of tin teaos of •aioMl* 

tliro^ii<h Coloring inattcn* tak«n with their foo.l, are well knowD. ThciM) 
OlNiert'ntJonH a|:')>ear to have iiujfjf«BtiMi tax a|»]>1iofttjoti of the priuciple nbich 
f>roni;«c* to rriiilie ooii»i>lcrttblo titir in tjie i>ilk int»,'rr«t- For jkkidc years it 
t ■ * I :t altciiipled to color the flilk by fc^Jinif tb* woriun witii orirauic col- 
oring uiAttere, but till recently the re*iilt* iiavc been very »m|icrfmjr, tlie 
Cvtonboiaf noccrtaiu and not uiiijbrtu or briglit. T)ie |>roUem lia* not 
beon ahogitttnrMivcil ; D*v«rth(sl«M « long iitcp ba» be«n taken ttarougli Ibo 
cxperianon of U. BoullBt I"* >i>i|>laf od tlu Aka, the red e«t»rief nut- 
ter luod by tin ladlMU of Qriaooo Ibrooloriof tiioir bodlai. Hoopriaklo* 
the leaven of liiF tiiulhony »tth thb aalntiimi, oad baa thaa «XotB»i tmop 
tifiil <xic«ou8 of a rcMHvd color, aufcm la liait ~ 



HaeaMM an, la nuny cmm, debarred tttm obtnntng even slboNafb 
aaadsniki tnialB?, and «« foroed by dreatoiUmcc* to don the oremila with 

nn very decided tftjile for book* or thirwt for iiifi>TTnBtion of any kind. It is 
too often the ca»e that ^ouii(f men of only middlinir enerity lire (fradiially 
drifted lorwnrd iolo active life with no definite end or aim, b«t tliiM i« torei^n 
to our iirescnt pHr^iotc. Uar preiKUt object U to furnish some bintn, if ilic 
cx|>ericaoe of auulber uiay lie a guide, to tbonc oiitualiy dcsirotiaof 6U|>|>lyiii^, 
by dUlgoBt apfikoUon, tbo dofldoiiciea of an inpHftot aaboaOag, and of 
pladaff tlnanolTCa, la oobm decree, on m jwr with Um mMt boolMnnii 
fiaduMe. 

Tliio u not ImpoadUa, nor I9 it in fact an dilHrult n» augpbo hmgtaoA In 
one f i III— the superiority nfoltomatc pludy and labor, a* comf4ri'iJ «1lh c<iti- 
t :ii il iinreiQLtttfd aliidy — the i»elf-tnnde, «>r rnllier tin? Atlf-mtikiny man, 
u uc<cldcd oJvantage. Stndyini; ic, 12, or 18 houm out of the it, if it 
does not permnnently break dnwa in ecrlnin to tciniKirarily impnir the pliy»- 
iiail heultJi, and thrimgb Ibia clumuel w<iak«tu tbo iu«utai jxiwer. ^Viid it 
ntj parhiin bo aaaaniad, «• afiaotal that thro* hmm atudy par day, 
andor fcTOnM* o ti a a aa da aeao^ to at ItMt iwtf M aflkodvo a> tbo fnaieat 

nnTiih«r which can [iowibly ba OldBied wttbool lajar}'. If llil" be correct, if 
one itn iiuui bnnr of the workonn to worth tft% OT three utiidinim iioMn of 
tlifl pTpfe»fionnl rtude»t,tb6 meehanic possesses fmililloH for nelfinstruelion 
wiiioh he is aliiiont erdpnhle for negleetin*:. 

To nuike studying withotit a tejiciier u »1:11 (greater i^onrce of jilcuure, ulio]*- 
BMite.^ tnoy inuluully agree to piiTBUs logotlK-r itny luirtli.' ilur l.raiicli ; uol to 
study together, but to compare nntc, and comment 00 the |K9ti](» Kaoc«»- 
ai**^ bl«a«rht into riew. Any lari^cr eombiuatlon afindtridiiaia <br anch a 
pur^toa b too apt to dc^c uerate a^er a few cfliats. Bad porbapt th« Modioaa 
■anmagrflnoitdlttcaltlollndovoaoBewhowlllkaappaaairilb hiai. Ifa» 



I to doilnb)^ iMwarar, wliea pnttlcabb, aa tin aniaiaa af 
•omanniiag onor ezptalaJng apoiat boaodta both fin partfoo. 

To compenMfcte for the abwcnee of a teacher to eoniiult on (be knotty ques- 
tions p«rp>j'.cially ori-ilng, use at the same time two text book?. Thi» is the 
moKt important snitircstion wc havD to make in connection with the wh<>le 
aab^eci, and itj» value will be readily appreciot'LiI. It matters little whither 
it b« a {Uimary and simple " introiluetion,'' or rtiueUed is li>o moat abatniMi 
and ariaaliflaally aqnnie laniraaire ; even if it be un old and ■aal|' votaaM^ 
WitbaateoTon, titio, lB<tc\. bt^nning or ending, if it oonlalBB Oaawatbad 
of predentin/ tlie Kiibjeot, scire it and place it by the side of ymir prinripal 
and sttuidard tcxt-b<iok. Two or three are ■*ullU'ient. Tlie language of oao 
will bt foiiiiJ to luateli over the joints in the other, elucidating the ot>«-i;re 
pa.-4.xage*, and preventing the poiv.ibility nf miAapprehcii»ion. In thii" n-i-oiii- 
rr*>ndjifv.n we ^L^fer imnieitlarly tq work* on ni;itbetii;itii?Ti find kiiiilrc t *i,^i- 
t 'I . -, i: '.irbieb the variotii^ aiithorn tiuy be unpprwed perfertly to r^tineide. 
'1 iiie plan of two or mora booka ti^nda alao to ctftiiict a to<u I't^iuuiou 

doftet of aehool iiwtfnrtinn milling and nmcmboriaf tho laogaafo *ilb*i«t 
tbo Idcaa, a fiamtJtka power of r»«GlMiBff tbo aoimda wtthoot flilly t«d> 
liing the meaning— » specie* of loaniliig without knowing, of receiving mA 
retaining without po«!*e)*i»ing. 

Wlille rcootumondlng this inetbod for the fiill nuJrrAUtniiny of r point, 
the oppoitito coiiryc i% preferre^l for r/'memA^in^. Ix'nming is o com]*- 'iiid 
operation. To matUr a sa^w/ o<>n»ull every praetieal*ie source: to ,rfr f**; 
rfnU, store one T;ile ir tho riemory. The mulliplioit) of rn'eB i* rather an 
ob^ectioQ tiian otherwise to tiroecdcaf's hitclily p&polor orilUcnctic, aa tbcy 
load to oattAua lbs aaaaieiy alter alapa* it tlnn. That nda fbr wbloh tba 
raaaoo li moat appaiant, i» pralbnbte to on arbltnny aod anroaaonaU* oaa, 
even if the Iiitier be a tritle »horier. 

Bat however .Vflleioiis may be the means employed for overtiming and 
obviating all nnut^eerviary dilTicultie*, the aei^uisitinn of knowledge, or rather 
that training of the laculties which moy be pr>ii».rly called education, can 
never ho ace)ompLi:.hrd wilhnul labor. Tbeta ia no railroiui up the b:ll of 
•eienoe, or, if »uoh cxinte, there are no " daad-baada" among the pa»«-ngcr?. 
The tickets must all be paid for, pal I for in labor, and that, tho- igh pleasant, 
must bo Oaiaaataad la^foaiitlniied. Induntry, cheerfulness, inid thorougfa- 
UCM mmt bo the walobwoids : and utiless f illy r»olved on apftlirutwn.M 
well be uonteiil with a g'lucnd imdeflnc^J siiiallcririg. or a j^hitively t rr-inc- 
oijs Dolioii, a* to attemi't stndying, for it is ii!I _vo.i wi!l obtain. The morning 
will l>e foiind the bcMt |*r>oJ for deep wid clo.-i) tliinkiiig. tl.c evfi;ii:i fur 
renicnibering. In the morning the mind is elear, strong, and eajwihlo of 
p«uetiatii)^ at otioe tbo a«rica of sentences over urhieh tii« liislf-<iiueed eyeft 

atorcalnf nup nmrapaatadljriavain. On the oth*rlNH»d,tlntonpMfa«f 
a rvla, ibo oamdation of a gomtal pri-u Iple, a name, data, Ac., lalt on the 

tablotof tbo moilNiy doling a niirhtV roiit is m^n^ indrlibty flxed. Hut tlii... 
may vary with tba Individital. Follow your own c<jQvcnieii<x' or inelma- 
tloD in tliese rcsjvf ct". Issaring in mind that the ej>rly moniiiig bour>*n kiaat 
liable to be Interrupted, whether by your own iivclinatiou for amus^anat aMi 
social interorarsc, or by the demands of others upon your lime. 

It may be ne«'i)lei<s to urge npoo the attention of iiilcSlieetat yotini; mOb 
Ibol tiictr od'.ieation, howevof fitvorahio tuay bave Ikkjii the drcuniataiiram 
oaDaoMrbo emapletcd. Than i* almya mitcit to kam, ahrajra a bouodlaaa 
nine to oxpiore, atored wiUi the ridnat traoMini to reward tba (eekor ; aitd 
the man, young or oM, who neglects to establish and carefully eberjfli u 
Itahit of close attention and diligent study In oil matters which appertain to 
hi« butincKS or p^1fcsstr'n, dcaarvoa wbat bo to pntt; osrtaia to it«Ui<,an 
inferior, or, at best, a medium paaltlaa aadarllMaawhobara bean mora Ibr* 
tunato or more industrioim. 



Aiuuyrt to (Juftioiui oh fayr* 1 IT attd 1 

Ifl-lb. The pressure per srjuaro inch at a depth of TTOfi fathoms ii* 2'|,.^55 lbs. 

SoLi Tio^f.—Xbe depth in foot TTM X «=46,23« feet. The wvigbt in ounow 
ofa oolunui«M«MtaqMnaBdM,tM*«tU8h,h4MNMiaMm«^lM 
ounoe«-= la aaaaa a !■ amdr. oomea per aqaara ftwt Tbfa aara dltridad by 

14-1. give» tho jnvnro in ouneeK per sipiarv inch " A:f{l,9ViU, and this laet-t 
c|uotient dinldad bf U, glvos the same In lbs. 33f ,Sit2 in = ^o^r.e.'i. 

litb. Th« prrssiiro on the bej>m will )>e i iiiotadiB0 tbo woifbl of tba 
beam itself), 4«:>',lbe. un oike end ^B}, 3.V', Ibi. OH lb* albarOBd{A): Ibr 
the weight of the Iwam O'ilV.) will import tO 

support A. « IbiL IL (Iba. 

Tho a* Ibi. weight givoa " » " " *0 " 

" M « wafbtgleoa " 13 MB " " Kv*«7 " 

The amount of i>re*suTe which a given weight exert* on either en^i <if a 
bcun, is louud by moitiptiing tiie weight by tlte diaUuoe from the otlwr 
end, and diri^ tha ante* 1^ tba nhoto toagtk 
IMh. TbomaaavlUbedriraavttbtbe aaae vekiailjr witbaa wltkoat the 



Tbto wUI b* aaflbtind la OalllM* of di* i 
inb. Tba powar at th» atfoam toMx m x «) X H ^mim^tWn 
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I8M.] 

Ulb* W*< lior>e |tnwt:y cucjM ini *il'UiinC'l lur '^ n tinurs i'a<'tj dav, U>T 

10 : M : : M : :.: A. 

[Tlia mw«n (o qOMUoiu U, t«, 17, Mid li, m hy M. Wrigl.t, Hjn- 
HM, K. T.] 

I«th. TlNnia • gda in&m Vrt<>« u* «f tht l^kt fennnw wKh Uw 

viMuuia, but of coiirM no econotnjr of power. 

'Dio qiiF«tion «uppo««» |iit> Da*, haiiinier md 300 Iba, vaonnm, or MO 11m. 
Iknmnn'r ntid uu vucuinn. Ii in ci leut thut tbc Minn nmc'unt of powvr i* 
PXfKTi-Ird in ll.r> 'Airir ni- tt.i' ]i<iir,iiirr* to au vi^jij Lj^rh •.-a.M) beiQH 

800 lbs. rxiiOauiw littvj tu a ocrUiin keigfat, uiJ (xnuei^ueutlf it ma;- at oaee 
teMMtwMttAtlMMnanBMatMrbtMiiMllkmitiadL TktaM 
Aew Utk rcaulM !■ * Vult mora dUlenlt. TIm qoMtion laditdt* a Cilac np- 
poaitlon. TIm lifht haouMr imprJIrd by Um vaconm will not return In 
oDe-thinl lbs lima ; if to, its blow would be mudi mora effective. One him- 
dre<l lb«. incivinc with ihii'« time* the v. l i. i!_v of tho 'Mio ilm., wmiiUl strike 
Ihrt'c time'!* tkn ctTx'ltvi- ix \>l w. '^Li^ t iii- -jj" tlip difli'.-iilt Mibjcilh vrliirh 
we arvt eui!tf»vr-riii]< to (liitiplilV iu Ibe ^^Tii-* ■ f fiiuiili&r (x'.'iwr^atii'iL* u!i li.e 
Hoicni** of Mi-'oLiuii'iv. Tbu S^Xi Uw, va<'ir.iin wul nr.t < \ru iJmu} ii' th- 
city of Uw 100 Ifaa. baromcr. Tba Telocity wiJl tw time* m gieit n 

If IhMWiM M iiimiii, vhlls th* •Aaiof Um blow « ill bi- tlirte timea aa 
SMt fh« dtat 0f Um Vhm t* prwportiotial to the p-^wi^ cxpendod, whB* 
the nkaly U propartloiid to tba square root of the i>ower. Tlie diifiareBM 
in alhct balwaau • abaip <|wck blow ami a dull b»ry nnr in flHiiiliar to 
tfHUJ il>tKi-ma,a. anil where th« lir-t kind ■>( lili>w is nn-iir.l. ihi.. ■nvpi'ti™ 
my ba ofaiivantjiir*'. a* ninrc w.tr'.: w i:i i-c li'.'i- n- ri - '.. .r \\ t i r i.r- 
dliiarr i -i. U'e hoe no adrautjii;): in :l o\ er u sfirii^r l"-.r llirow ju(f down 
iiiLMt:i*T. «-.\r< ]>t that the blow may be modn]nt<-d hy valven. WtiklU 
|<rt*cot an csc«Ucnt haminer for quick blowa in oar next number. 



CovmiMntoict. 

I r AiipMoaa' HapaiMb 

To«r OttfoooowtMS vs. Our City Clooln. 

If is > lingidar thing tiiat w«, Anirioiiii, wbo hava road* andi pioyiaM 

in the ortt and neieneeg aa to draw furtU <Voni our ludiutrlal eotiipccisoni, 
tlie Kne1i<*]i, ut tlu' lutv W»Tld"* Kair, tii« remark tliu*. *' we hml outstrip- 
ped all the world m v^^/hI m<'cl.iinl(:al u[i(>liujiL'i-t} and pnt-'fl,fil pcii-n'.ilic 
combirirttion*," au l who arc admitted even \>y our cru'itiii^ tn kr.i^w the 
Vila* of time, io tact, tluU " time is money," abould, aa your correniiondeDt 
lath* MhA MMubw of jroiw OMgHM nDtvfci, to « Ikr, vny flur beUnd 
aoin* ttbar iMtt«iM in oMa iMnf ,*> and UmA IUbc tb* meuM afkeeplnfr lioM ; 
loo truly iot* h» eonllnua, that "church doeka hava born miIIv noglmed 
in thin country." Eoglantl, praetical "Old Enitbind," han ever »lixid, and 
»til! ntaiids j rc^ciiiinont fi)r bar time-k«eji*r'. Ih r wntohiw, thi .r.trli i;ii»-ive 
a» !i' r .4-.riun cnifine*, have aver birne lljt- hiu'h'j^t iiijrU'- 1 % ii]ui>. Jlcr Krud- 
abaiu, lJ«ijt, Tubiua and Cooper in watches, with her Miuiton, I'urdy aud 
Keharda in ilte-ann>, hare liandcd their fiinia and namMt to posterity, and 
afaonM aiiD have held tlie p«lin, Iwl not Switzerland, anitinf the taato and 
McMgr «f lb* ftanch with ilie praetleal good qualltiee of tb* EafUab, pit- 
dnsad th* moit porf^rt i>neket timo-pieee yet known, ** lb* bafauwa lodcmg^ 
•printr rhronometer." An ingeoloua London wntchmaker once remarked, 
tliat he could invoitt u nnw escapement evcrj' diiy for one y<-ar,'* vet nrithcr 
lioA ho nnr any rjtlit-r iri^t'n us any thlut? Bti]''<'rior 1'> tii'' <.hr"ii"fiiL't<'r, the 
niL'*! [•t_'r:V..t uui"J:iti«?, pri.t-:i' ',)■, invrnv d l-y I'.uii. ii -rjii h.-i^- rii] :^bl(.' of 
being tOMcd for a cnilM.' of tluee } ean on the ocean, nulied by oil its atomn 

and gitabadabatt bran iliiin*titiBd]r«tbitagiiiK ttak**parialk(ybMna 

vUbont hB*iair varied nan Iban a flnr aatondal 

The iieruMi of A. O. B.'a article, a recent viait Io Ibe n*w City Hall eloek, 
the abdoliilc nen-Mity that exi«tj> in thia (fraat eity for ffOed eioeka, nay, for a 
good cht-k, ujid thi' h<ij v <if uttminiiif the attention of aomo of our wivtiiifie 
mid (*i;tpr^>riiiii<a ru]'i;Ali^t-» to tl.l* imtinnal defect, huii indui-i'l u** to vi-iitnro 
tbi« article in your > uluuMi^ ooluuum. For week* paat baa Wiill-*trect been 
annoyed hy the want of a dock in Trinity cbureb. la it poaalM* that »o 
•plandid an edilice ciuinol get a eloek that will ahoir aoma other boor than 
tweoAy minnte* to Tba t 

VTt have jnat removed Arem lb* CbjHU! a doaktbatliaa becafbr aoaaa 
tbne past an objc<t of def^hni Io all, and mpiaeed it, •tranva to laj. In 
thi> o^^e of improvement and eooipeliliOII, wilb OD* OB pncutif tit MMaoU 
friitfijy''. thu i (liiTcr< n« between the old and the new one being a tri- 
fling cl-ui / ' :ri ■!.(: Wright ^.f thtj iTOnu-nheel aud silO C*f the pivotif, while 

the principle reiuaiiu tlio aame aa baa been adopted for a contury back, and 
I* now aatail^aat aiAd* In London aajMMl^ and tbat oCtba Xmonloiv 
adaflolin Hijiliaa. Wa btUa** Ibat tL* niker, whoae naina w* da nat 
w toBi ct, baa aagofod tb* alack fitr two^ean not tn vary more thatt tm 
ndnMai; now tbl**nfi^t*naat baa doabtleM been wade in good lUib, bat 
«« woald Hka to know oo wkat pooada^ lod do not baiiaTe it poaaih)* that 
tb* eloek eaa perftnn Ita part, tut, beeaaa* ta peodalun ta imeampen- 



»ate.| ; »emn'l, bi iiiii»o it« hand*,, which iiri' c\|"j>ed \ > tlie weather, are In 
direvt LuniniuiiR'ii'.ioiji nith Oh- rvjiTHoner.t ; nnillafftly, becauae, altfaongb 
l^uauruiiy rx.< 'i-mI. it" nii iii' {'riinipl'. wnjii^', and OH* Umi Im* aUvtady 

failed in siiullar locationii aliuosl without exeeplioa. 
OaratleaiioB wai ditoeiad to tbia anbiaot aboot tiio>t*iB ahio* bf Ifr. 

Botiiohn, of the Bowery, em oTtha neat aeientflle and wlebialed ehronoai*- 

ter-makem in thin country, and twrnty-flve year» aeo the Inventor orthe 
Kemontoire, who In rej-ly to our queKlion of "why hove w^e not l»-tter tower 
clucks in tl.i-" iviy," Hnid that we hod not a Hcientideutl'i ina<h! clock in thia 
«Hii ir\ thiit In: l.inl l.i'.ir I of; at the some timu hundini; n« n London work 
puUiahed b}' Kdriiund Uockett Ucninon, M. A., for peni>al. We there Haw 

lb* foinoisl* «f tb* obioknto ttr tba Uaanwood chureh, with liw " Ko- 
nMBtoIr* eaeapenant"— Iha aam* aa adodod to by A. O. B., and by falm ttnt 
placed before the American publio throneli your eolnmaa, t* wbieh if* * 
would refrryoiir rcudcn. Prerioua to pointini; out ita defbel*,*^ tb* 
mode i f rc!:i-j;dyiii(r tbcin uji proposed by Mr. Ru^tjohn in a aubaequetst eon- 
ver**t;i ii r.n •.l,c ml.jci't, an im;'runnu'DS tl.ut n-iicii-r» thi.i escapement aa 
Csr mjseriof to Mr. Dciusou'h ba the ciirnnomctor is to tbo I>u].lejt. which 
hi* closely roscmWes, dctaohinif conipletcly the fly, except at tbc moment of 
unlockinif, fur it w iU be observed by refeieDC* to page ii, that the end of 
tb* <ir fat tb* London lUnwotBiw, ooota on tha ntliboJ <|rBnd«r in pretiwly 
lb* iaina taaaaer aa the tooth aftb* o w aw i w h oil In fb* daplex-eeoapeoMBt 
leata on the •Uff of the balance until (Vaad Iqr dmpping into the notch, and 
poaacMes its diiiadvuiitn^.i. A^in, the arbor Or aUlT of the crown-wheel, 
lusteud of runniiii; on tn o pivotA, rans at one <'ti>l t-K one, and at Ibe Othef 
I.IL ^ l'4'iLnnt; predstly like a lu'.he pullL'y, cut:'in^' tt'i^^t fHciloiti Vhkfc la 
farther Incraaaed by the preaaura of the dy on U.l- u->iin ler. 

AgOiOiat aaoh i*nlni*MlntlOB af Ih*^^, a . onouv^ion ia rceelved npon 
ttanndkpoodMiaf th* qflind*r,aad however sliKUt. ia oomroanieatad t* 
tho ftitoina n ^ • thonataL if aal piaelienl, ol»aHan IhaMhnrtiw 
tNodrMt wB OnMnM Mr. loldoliB'b iqnmd loaUat to hb 




A, tha lly, aaine as page (S, whoae projection real* on a jewel aat lath* 
laeking-^bara, whkb ia aerawiA «■ ih* ftaow of tiM (iMk^ atadhrl* O* 
ordinary laeking-epring (br ebranoneten, and whkh noohraa th* Mmni 
riOBOf atiiatead of the cylinder, p. CSw 

C| n^lbrfer on the staff of the crotro-wbad with fow Jeweb r*v<tl«b|f 
ana* In two minntea, ■■«t~»vt»y by an iooUoed plam the apring ■ afoiy 
bdfnlMMa(daadbMi). 



CORRESPONDENCE. 
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COBBESPONDENCE. 



D, the aJdiiioiial t>\\<A u( ikc utaff «f emnMrhMl iniUad afahMitaf 

at *, Ke cut, i»g<i M. 

F, 6e»-«crt'w lo n if iliitt' Jt jith uf lorklnft. 

Ill next number we wUl giw Ui« drawtugii o( Ui« wcspauwot, wlklcb i« 
»««nta fwifimmiiM. B. O. H. 



CmoMW inriaMntar l» divided Into bird and lolk wMtr. 8Mt raw 
ii Itwr tbM Bard water IWm mH*, wWeb an Jlwgn wi lih to tfea tut*, aail 
i^ kri aw In «ppli«tir»n. The wto tn tha MiwUm af w rfiw , w IM wi, acd 
aMMtufan, X. nlro iLe <v/>uk<ito ^ IbaaUW^ aHliit, aad tk* n^Mi^ 

oirwiMffn ■/ ir.ft fifw. 

T!i< H- 'uj-r,;rrK>n,iUj on pxpmua ts fha air, OT particularly on hoatios 
till! wntrr, the eiiiiM nf ctrbooicidd wUolilMapa th*>n in •olntion, luid 
iKcir neutral cubooate* an: jmciiHlaMd. llMMtMHMaf inm abo abaorlM 
(•i.vi^ii tnm Ilia abv to ya i o al i l a I j iaawaa 1ir<l>'*l*d Hi^ilaridat wkUk ttk 
Jown M a brown Biad, 117 whleh daficait ArmgiMMi walm art aaiiBy rc«- 
ogtamd, 

TImn firuciiiitutco ciium: iiirruKiatioii on the udca of tha boUar, and Biaka 

flmo o Ml elwininy iifctv-s'fUT. . <ty]«iii'i (r-u^phalf ofUmc) ia al»Q vcnr tmahlo- 
aaOib The tni r> r-.ttit'lt mlir .iru .tf iui]«irtiin^', iinti--'!* ihfv i-xUl in 
vonr |m|^ tiu*ji'Kti_ -ri-.v 11 V. r\ iii-iJt r)t'''!r iun-nint ol' wattT oiin i'vaj>- 
praicd in tii« ii.iil. r U-iViri^ t!t.-»-- niilr- ;i<-i>'mi jliuc in Miflicivnl 1" 
form iii'iTii>tiiliori-*. It fVcqiti'nIly o.*i iint tiiat inBciufmlurinir uikI ultu-r 
ealablic!il.i(.Iito utintf H'-oini-jNjniT nru ['j hi; ['^/jitrj with rt'i.'-uril t*» tiio ^luiij 
(y «if lb» wiihr. H{ murrc, no uhviluli nn>l Kt'ticral KlaudarJ of biirily fur 
aiaMr oan b« riven. There iiro nl-n oyiiitie vyniititit fomA in a'uler, 
capeeially in thui of low and niamli v rciriona. Tavy ar* partly Oiavnlvvd in 
it, and panlv liehl in it l>v mrchaniol •'Uapeiiiiidn, 8a«b walera, on bcina; 
|(ei>t In a oarui pUce, oill noon fwlrelr, and nlimy and v<c«>ahla dapoaita 
will Ui I'l/rnte-l. Ttie niiLruM-'«'[M! ia ttit V»v*t luimtiB for delectiriif tli*:'^' tia- 

remuin in a wanii platT I""r M'lcriil 'l»yt^. t > u "i tt ,• it.niiaii fsi of 

the Te)^lablv ppHiu:-!*^ just alluilt^.i to.' If a Uttie Miiulion oi' |i«rvliluri(ja of 
gold Li added to >tieh water, it wilt form a browa adataliga. In walam 
wbicli abound in oivauie matter, this oulnntioa wQI Mow afanoat imiM- 
diiloly ; in otlMra, aner aeveral lioura uandiac- 

Tba quMilw, aa k ««ouf » In practtoi, la to martat ii tho r gl m i i o law tt 
Mveral watm which may Ki arailabla In tbe aania loealfttea. Thua, in lo- 
ealitieh where wry pnre w*ier doe* no? o<*cnr. u liirirtT omoont 'tf imporitie* 
ihl*-! Ite alli>w.jij ".Kmi in -i'.! er I.-.v.htjt.-.-t. "I'n L-vufir-np »afi-r r>T the u^e uf 
»-t.!aI^t-^•.»iI.■r^. U>it .h,nMi . iw* < r Iw- .jtiiirtn in u -iiiiill ix-ri fhuu 'It-h to one 
. r :l r u^'l, ;t ^a. l.-l . .1 I'l'- r. U';i*h Witll U toiMiTi' I'-' . iMil piirlf* of 

al'M.l.i 1 .^ri.l 'Aijit-r, > niv- lilir.k!)'. in u wi/.u'he.j j irr.Uiii or .I'.vcr 
diab, o\er • wuter hiith to tlnric**. Tbe tilNT, jtfter Iwiu/ tlrieU in tlie 
waur-batii, la wel>fhed, and alflo the porcrtuin or iiitver <li»h, uiler luvintc 
baao dftod at tSb' or 340° wliicL is beat done in ati oU-balli. By tli« Unit 
ofwiatioo wo got an id«a of Ui« araouol of th« dLffleullly aoluble aubataueoa 
la tbe watar, aod by tha latter tbo amount of the ca»ily aoiuMe conaiittionu. 
The lUlcr i« waabed with dilnto aleobol, aa above, Inntead of water, to pre- 
M'lll the c-jlutioli ol'the (rA|«U!n wKilIi iiiiiy lijixe Ix^en d,'p..,i'e.l liitriii-.' ^1 e 
C'laporalioii. f 'ti cvunj jLTrij,' th-. rv-i.li^ tl.Mti t.htitirK li ^ Ah iu >-^>- li itj. 
foreut waum, an Lufeniiuse nmy be drawn aa to ibeir relalito value lor ^u(>- 
plyinfMoHi-Mlw. 



On Wartnlng and Veutllatlug Hoaaea. 

.v.. 1. 

Ir 19 im admitted fuel, lhal pnru Jrvr^K air ih ra-i~' •■*;\ry and indl»f.enMkiiIe 
for El;i! Isfultli Juki eonif'irt 1 'f . 1 ry ii imiati Ikiii;:. Nittulv, ever varioun, and 

at tioMs apparoutly arbitrary uihI uue^^oal in Iwr diaponaotions, baa ao or- 
darad iiH ilui M aMm af ito 71W MB k siMilMM^ irilk 

boat, and at aooOitr alaioat aMfaaly d«fCt«ad of it, and left 10 bla iiilidHn 
and naaoBfaif Ibcnitie* to prorlda Jkr nil ahwoo. If, Indeed, all tbo baUt- 
aUi portioaa of the iHobe wera *iMHir t* tha ta1>Je Wdn of Mexico or Beaih 
Aiiioriea, and h'lnjr iiii l^my hetwreo extnin* hrat u ii evlretne cold, po*- 
M^kiiiiT 11 I'intiii'.t- 'ik'j tiiat ..f the fuvored and htttiiliful city .lalapii, the 
alarlliii^ neoessitioa ol proviklon for tbo abaonce or proaenoe of boat or wanotli 
would be obvUlad, and bmb a^ghl tnatwUli ImiiMlm liidMllbiinaa tha to- 
portaal aah)«ot mbiaoad in oar tRto, 

]ial,alMl for tbo ann-baaiUnc and exse !oviig; portion of the w«lM|Mr 
elimes are BMfefhiltful In extreniea of it 'iij^ rjitgn than Jalaiia.oraayMhir 
lavttfvd rs\»A in the tr«"ip"-<'>. The ni"»on day iflare and heal of kuiiimer, op- 
preNv* attd Wfari-.--* by r.i -ii.Ujn.; r'-iJMrTe:K«. The oi.M clitlj <if thei.nr-i 
^ irjii in 111 iiiirr c«Ui«i;* a r»i>f Ji of regret for the t»ea;*otj thut »e juj*l parted 
wilh - > k'l»'i;>. I.*ft to our wiia(uiJilte other aiiimal») for cnvrrins; and 
ebclcer, we betake onnclvea to warm kouaoa and waxtn clotliing. In tlie 
oMmi tioM, boto* tbo aharpaiaaf tba woodowi bad aUnlha focaila, tba 
MuIbk and oi|iado«a iMtrtMia laat IMh lla diaarflil myi ern^bt and boat 
opon the merrv eirale that >orToiinded it. Coal had nivt ret shown ita otlU- 
larian faoe, disUirhing tlic »|iiiet hearth MCne ; nor hml liwk of trre» |irevent- 
ed the lllllliil^felll hea|wtlHi«-lip of the Injp* upon the jftowlti|f el[i(»^r-. 

However, nil tli i* ha* diMippeared. Wijod, for f iiel piirf»o»e#, l'-n.«, in tl.i: kly 
wtUod portioiia of the wottd, become ulronat ok>olet«, and me n ha\ e Uetal; on 



tbemaalvta to the boweta of mother Earth to gleta a Bttloir aabatituie. Tha 
eepaoioua Are places of tlie olden timg h«v« diMippeartd with the but of tha 
bla.-Jni; logs ; and gnlaa and Movaa, and aacit Uka davieai, have eoolly ift, 
indeed, wo a^ght bo p w l Wa d to oaa Midi od oqwrioii) vonipad thdr 

plaooa, 

Tba regelabia produetlnn caJleJ e«al, dioagod nwawbat hj the i>uht|e 
band of MUure, ia mor« prolillc of uuxloua gaMi, nd otbir dtatb-deolliig 
< lp il l l n i H(MM , tbaa to pNdae«ta«r, wood. Ita crfoiiio laaowaai, in tba 
aasM apaae, era mooh aora eoooentnuod and powarfld. and tba email mod- 
em atore or ((rate, when aiiilabljr OlSBBiaed, now alTorda in a> much ui^efal 
waruth aa did the anphllofOpUgal air-0|ieoil^ri< ! Kiii iki <i iil. ii. ,,1 uor 
worthy and !»flf-»iiLj-tiL'd am.*?ton«- But, wilh all Liieir wan: ui i.iiilik<..|iby, 
these aanie i'u[ii.i\i 1. k ,;,i!i,.'i,-v , w i re ir it • i t'l t it frrc i-HruiN' i-f ll,e H. Icle- 
riooa gawa, wbieb, lu Ibeae iaucr dayn, are made to tra«eJ " catitnuii, eribbed, 
aanlBad," lbro«|h iool «r pi|Ma of a BOM iBtricota and lobjpriBlkio ehaiaa- 
ter. Siorai, loo, ira nada with iftatM aad «nda bunnntiablc, tbm^h 
which oecaalooal downward puffa drive noxiona and aabeolthy vapon. 

It i> a very singnlor mistake on the part of tbe prewnl generation to Iwiat 
and torture the tthape, and to ^Iraw nut the length, of their alove fluea or 
pipca, uhi'H It ;« pinUmophniilly ^ibviuun. tlut if tbe heated air, ijiut, nmoke, 
and other vulalile prududx of conibuntion, are robbed uf their calorie by (be 
oondactin; ebanban through which thoy are obliged to paa.*, and are ren- 
dered oouiporathrc^aoolat tbe point of entrance into tbe ehimney, that llMy 
will not and cannot riae; tot the ouljr prinelple of levity (heat) that ahouLd 
cliaracieri» then, snd which ia ahaolatcly eaaentiai to their accent, ia want- 
inij, Who doe* not remember, lu tliu far-^iff daya of bin Imylnnid, the worthy 
itexlon of ftomc eimtitry church, vainly eiideav<irintc to wann il by the o^e ol 
a latir*' eto^r ^ iih a very \f>u\t pii^e, and tlie eloudit of tcarfui t^nlo«^e that in- 
vaniil>:y pi>im-d in a inu-kward voliinio fri>m evcrv* nook and crack! Ilgw 
nuiny t.uiea baa tbe worthy man peered up and down lbs rebcUiooe eliiiniwy, 
I* aaa if aqgbt waa ledgad tbaM that aoald ofaatnal tha draft { ar bi bk *aqr 
aoid eaiaed the nidacky uuaoa that bodl a ebbnotgr tha wooU a«t draw! 
And then, too, the aagacion* acboolmaatcr and chorister of tba vDliga, Act- 
ioK dec|>!y and penM>iialIy, perbap*, the iitinianff ncceaailiea of ivfbrni, SOg- 
gi'^t.sl. in :lii: jJuniluU' of hi* » i-doin, ^'•n'*, "r a brovJ Mone set up oti four 
hiir';., t.. !» j'u.v.J ' M t i.:- ti.i. i f il ,- :u,il:\ .-Isimnoy, which Mill pcrierse, 
in i»piN' i.f tiiofce iniprovetni'ht*, wi-iild tt'it dr.*w. It in-v* ro*> iirr\ii t«.t t;ie*« 
wiM'-lieu>l» that the toii&f ^hiltin;; pL[>e, llijit ran utou^ -jiidL-rthe >rnnLrjL'>, 
ftole away the caloric from llie ^ aod anioko in tltcir |>e<eii|{», and lel\ tbe 
Utter a dead awM at tbo boio of tbo cblauNy, ««%bod down immovab^ by 
the Kuperineambcat cold t!r. And tboaa myilariooa tbi paaa, or l«at-s 
hnng onder the jointa of the pipe— what were they for I Verily, thy ofllw, 
old man, in mid-wlnter ia no eineenre, thongh hoga atovoa and brave pile- 
of T»i.:td lit' nr thy ei-ininiatid ' Neither ywir*, nor hnio^l tttviiiei*, nnr frr.jin-nT 
p- .rii:!.'^ niln. iir r !■[ n-I iii.*~ "iit of the fiiulry el.iiniiey. ii ir [.-i^ j.r, initit.'dii 
tii in* I 'll the hnildt r, wiil remove the diilienlly, or remove to any c<jiiaideniL<le 
extent the aiuoke that persiata in attending divlna aerrloo. 

Long end diicet cfaimnerya of brick, or other non-«onductSng aohatancea, 
wban kept free tram aoot, wDI not abeorh ao moch of the olorio of tba 
amok* aa to obatraM ita paaame npwanla and ootararda. I n eonntry diorchra 
the nbsiinl nnJ atiirient practice of iiiinu i Miir metallic pli-ei. i-hnuhl K' iit 
DlicN? ahflndoricl. Tl^C *t">ve* ^nd i-hiiniM'^* i4liotiM t«i; phu<*(J litJir I'lr en 
trnnee», and fii vrt c"titv<''>-nl c.,;nrnuiiic-ati ti, ntft,h hiTw.'cn tii* lw^^. Tlie 
eext'in wiLl llntl l.i* ln-u^r n iirmcd in a bcll'-r und -pc -ltcr nioniu'r, and Li-* 
frienda the ehorinter and aelioolmaetcr, to aay nothing of tlie entire oon^re^- 
tloil, will ba bettar ptaatd. 

Is a ihonaaad InalaneM In avary-^ay lilb, alniBir nbailthy aad anpbDo- 
OOfblral I'M ti iim be nWrved. The hedrooma of children are not nn* 
ftoqiM'iiMy u:uni>. 1 by what in hnmoroaaly called adrtrm.- which is iiulhinf 
more or tliiiiL « ih;vi.i'i« nr.d ]-,n"-np pipe, throujh which Ih.' hciite'l gm 
andani' kc >>•: •.he kilciicn *l"vc i.-* rnU'ic l'_i j'i.'«*, Ir'jtn cxny 'lawn '.'i lite at 
niKht, llUiiu,' the rv«)iii witii it» d. lel g*« an'l vap-ir, which are rrbh"<l nf vital 
levity aufflcient and oeeeimary to carry them apwarda tltrouyh the chimney 
to the open aJr. lu aome, and not unftaqneot caa«a, I have known a kilelten 
Move to hohI ita ToMla podaala Ibnagb aeveral Aooca, by Ingonieoa aad 
bbjntntUM ■miVMiMMi ofpipaa and drana, nnlil, at lengtb, |iorlb«t|]r on- 
Aobladln their tartnooanaiiint, they had jn>t atrentsth enoeirh left to crawl 
oat Ibiotntl evary ondt aad erauny Into the nlecpim; af«.tnM>tit of aoma 
bninan bilitf. Mhu «Mia oT "Hooky chimney" might be cared by a littla 
I ' ' tion OB Iha d«a IomHim and miBtamBt of tha HotMo and Maapa- 

pijie.. a 

In addMon to th« •idwdqi ndftid taiatwsaa «r OofHiasMMlid hgr 

eomhaaUon wban thai (bread fatto onrhabHallona, it mint be lein ea ibered, 

that cirenity of route for smoke impairs sensibly, and often totally, the proper 
draft of tlic flre. Smoke-pipes or fines ahonld be short. nri'>i>t*'.nieted, and 
direet, and when tha» iii4*J little or no danger i.f iinhi-allhy uif, nci\ce9 is to 
l«e a]»pr> heihlcd. The fi'Uowintf simple and nrvliniiry ihu-'tniti'tii of the in- 
1('h»ily of iiirrH dr^ft will explaitf \\w lt« lulvantaffes as last snw*ted, in 
ill' Kjiticr of kindling or etartine the Are. A common irrate ifeneratly luia a 
tlircct eommanieathm with a direcit and unobstracted chimney. When oo*- 
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crad *il)> > blowrr, for kiiuilinjr {mrfiOMi, itx itraft » inicML*. rooruii; ilnioet 
Vikt tti« oomn. If, howovcr, tlii» er*tQ »boul<l only iomniuniculi' wiOi Uie 
chimney bj nieoiu of iwiiiled pipvn or druiDN, tlr»ft wuuli] In.* found tt> hn 
«aft»\)hiX (tad ^okfoely pcrotixiU*, utd it would, ia tU rmff^ett, aubatao- 
tiaUjr rcMMUe, wlicu iLiu arruna<d,ak«dlaii]r*ieMiritk»iiMM; •heW' 
laf oooctnun-ty tijc Kupcriority vf dbact and nnolMtncUd cgmn to t)w 
oliirunify, frS*Q in thtj iiiuipiv Duittcr of kindling iJi*; 6n.% nhicli ^>riirfi'Vj//or, 
minii-iiiiic*, i» a mntti-r pf irrtJit difficulty »n>l vpiatifin. 

The leijirtli Btid •i/i! of t!u* t-hiiuueyii ^l;oul<l \tv i»Tup'-'r.iouc(| lo tin* •'iio 
iind intensity *>f llio flrv; aud a* thin voripii by cirrnm?»«inr»M, it would ha 
almost liupCttoibiL* to Uy duwri pnjtice rulers f;^r llicir foa-^lruvlioii. Hriok 
•nd fttoho affl grKxl non-i^ndiUTling Knb*tJuiors, and l«»t fglfil tiic oflion of 
ndtcrui^ I^tiK uiciaJtic (lipcfi. cxiMMd to nl<l »irid», or in lilirti niiii«li<>ii<', 
■Iwald bt abuKiotied. If •iwh idi»1 be umkI, i>i]i«i of eartlicu wiire raifhl 
b* Ml8r<*l*d ooiMtitntiii)! tnituMe and i<infll>H<>»t »ntwtltat(4, tnmmiMib M 
tlMV Jtrn non-«ond^ctinir, inptpensive, luid <?<]iially durnl:-Ie. Turtm aud 
Iwi.itu, though »oii)Ctin)C» n««»*>»ry for fj*e«-'*ke, in (j«DcniI (.liould 'n« 
Avoided. '11 rl r \.'ry ^*r^-". pftti;npf'' . thlt n;: hrii', /'U own motion, ri>C4 
dirrctly, -h'' i.-r.^-- li' Ih ,i> i 'j'.i- . -r.:..;:.; ;. Ii. t'.,r l)!»ioJ by direct and 
op«ll cUtDinryA, an^t that rvcry crook or tvund in a tormivlablu Murce at txiis- 

llwl, m> (tijw q i n iit oUi iM ttmi. fleotto aboapiaUlhi laaiM of osndii** 
dim w w«n ai Mction, tt» hoc MtamitltllaB ItMaat tte aparuta »f p*>- 

M|^, soinetimc« to a formidable «xt«Dt, «ii<l ninny InDtnnoo* of conipUno 
obstruction mv pro<luCL-d by lle);fli^^uc^ or l^i^tt^ntion to ilM rvtiioval. In 
addilipB, the oonbaMiUt qoaUtiaa of eoot oft«n UmkI to diMatrooi rwaiti. 

IL 

(To 1m eODlinacd.) 



BMipaa Ibr CmpoBltiain. 

gSn M, Mmiaf, Ibf Md, IBM. 

i: Si»— Tli« followinir rotlablo c-^mpc^iiionf li»»e bfcn kindly 
I to me by my »tci^mcd friind and old uo<iuaintanw, Mr. John Pokin, 
<*->ndtirtnr luinec ita **t«WiAlinvcnl ) of tho Utaaa and Iron Ko'-indinir doparr- 
ini-nl of ibe G^obp Workn of ihU oity, and for many yc-ar« provionxly ccn- 
lioctof of tin UoHt*. Fatrhairm' foasdory dpimmnent. am «t lbs largoA 
and moot aalamtMl^ilMlllBf WttUbbmenU in I>andou. 

!ItHi*ctfully yoam, I» 

No, 1. Bp»t ooiiijvwitUMi for ►team nxV*, cop)>er Irt Ib«., 1 II . 
No. 2. Btot txiiofHMiUtfU Cat k>djaulio pr<r>,>, pump nork, Ac, ooppcr 67 
nw„tiiilSllba„Ma«llb. 
No. >. For euUaf adid dr-paaip n>da, ooppor « Hm, Un 1 Hv 

N. H. Tlua luc'tal d>ic4 r.i>t ^vtu'rato much g^i*, in thu bent and luovt bomo. 
(p nuous mixlurf for the pnrpow. provcntitig the ncc«iuty of plueirine, pro- 
Ti'.!.-I ;rii t"d h« : " " 
UD'li T A riiiir -ual flux, 
atrcngth tod beauty. 



iniule ch«n7-nd. Cofftt iboaM, In all oaaaa, be ntelted 
flux, othwiii, it aiddina «n4 baMMW iwptvariiM ]a 



Ifcn {lobiuolioiw. 



"TrcatiM on .Kmrrioan t!niririiN.'rinir. llluatntisl by larg« aud dctailnl 
«nirrarintf»/' By Frederick Morwi, H II. S. SariiULdi* A (.'o., Nrw York. 

TliL* iKwk i« orijfinal aud undnmiblc To coovfv a coinplct*' idea of 
itii fliara^ti-r aiid content;*, we should trannftr in!<i our columns th« wiio!« 
of ibe tout, iritit a Ubcral luldiuou, by w*/ of mugioal iwte», cxpluta- 
tiofui, and reftraoo**. The alavatwn of tbo tacUaad •afine aeeoinpanyiAf 
•or praaeot aaatber, la tmnaflwiad dnoatwitiuHit attandoo thm oaa «f 
the lutfrt oiiffravfd litliocmphu of iliia work, and Ii by no m*wu an oxlraoi^ 
dinnry ttjxH'imtn of the accuracy of thii* dfpttrtinpnt- Thn rlcvatiw* of the 
tnr'ii' • T*i« unfortunate Keiudc^r, arw without excej^tion she lineal of the 
kiti.i ^ve mil' ever examine"!. 

i'roolt of Pivl<i':)n A, Uivcr ikvt Kogmtm, an now before m complet«. A 
Ti-ry brie f rtatnloalloD auflca^ to ilrair that th* tMffc la Mt a m atwa ia aair 
ordinary sciiac of the lenn. tia nui<e of lavOTIlfMioil la not snfflelcatlj aie> 
leaded to entitle It fliSrly to tl-c .1, -iiiuntion rvca of nu mbuv. It» nfiatt li 
toonmited. It haa b««n i^^uimI in i.uuiVn<. p'at«« and toxt, iiiuo niimblia 
ooTHplotlniy IbU important 'Ir. i -' ' t ^' Ihv ^xihjuci. Kach number lia-i pre- 
»i-n«-d ciifht quarto piu?;^ ■ 1 iiKat. r, llliiilralod by fonr drai»init» \:j by 'H 
iiicb*», or by two of douhlo tiiat nii*-. Af.il h« r<.' vc arc alreiujy in error, fur 
more properly the text U i-ccondary to and ilUutrutivc of thr rnirravinipi. 
Tbo work i* tmt>(uc and «n4(ii>al in nule, funu, dea^u, nutcerial, and eu^^u- 
«ag«^aoal•ehlal,tlMt ii baecana* dMmH Ikirty la itnamt Su uwiia or d«- 
meriti fn s brbr imlew. * 

lU fautlx, It !!• fuir (o K«y !n conimonciiig, are only »noh a« niu«t ui-eon- 
taiily attend any po«itiTcly orijiinol work of the kind, ofpeolally if mainly 
prvpurcd a> in tiii^t cuce. by tlic»« but imp.rrfc'^ly anqnaiuted with the. l»n- 
gnm". Till' nio! <ii»tinctionii of niouuiiii; vibioli caji only 1* mn«t«red by 
U>an Ikmliuiriiy with our idloRia and oar t«clkniunliti«a, ar« to a i>&ihBlderable 
d^fwinttaf in tMa liaak, md waidi aro JaniMtd teffith*r ia a atyla 



aonielinit» (lotitivcly amnaina. The Anelo-Saxon rnc* ar>i rtally the ntOJt 
concrilcd iiiiw on thct fa»;ia of the earth, aud EOirli^b and Atntritmn writen 
aro probnbly n* proiic aa inost otheni to tlio "irreat I ar>d little you but 
we luivu a atnoudi way of Miyiog it, wht«li pnveota it >' atickuig out" •eiy 
«ootpi«aaBa^. floalMliiamavtlnf taa^fola an laditMiailaradaia, tba 
native loBCM ta eatlljr liaadtad, bat tlie Juir-anilDcaod faropaaa can dad 
only in up aad down poaitive cxpree^iouii. The t/fnij of the Oiiul i^ 
alwaya more Or lesa ridJeulouA to our can whi'ii upplirW to comi(i,i4l <-\ cry- 
day objVcr*, and some portions of the Intok before us are lib*r»lly iipfinkUd 
urith CL|italiy awkward cxprejMi'jiM. 

Tl'-«-^<" f.iollA arc all on the Mirfnoe. Tl.ey may bo roB'lily apprceiuted on 
the lnu^t cursory exutu^uatioii, and by the amallcat pnfc«il»lc^ exertion of tfao 
fauuitivt. iSisl t liry arc onJ^ ou tbe aiufaoe, and ttie merits of tlio plalea will 
IMM be dlmiulalted in the «yea of (li» well ia(i>nnad by tite faiA dull OHf an 
acoompanlod by s aooMwhat abiliUly writUin daaerlptroii. Tbia la parhapa 
the briclo>t and moiit oOinjjfvliulwivc description of ihia prtnluctitin. A 
Oennau cn^riiccr li*« »oconipli»)ittl what ccmpct*nt Americana have ueltlKr 
time, laAlu, nor patience to execute, and hait placed within the raaeh of all, 
accumteU en^mvod plate* of the flnc«t fpeoiiDen* of Amerl^-aD Kiver-B<"tiit 
eogiaea. One engine uuiy of each elaas ia ilioatratod, aud tbia ia aeuliMfcud 

■■d dataHad with tha moat <ienipuloi>a IdaW^avmiraridiiff diawingaaW 
tatnad ft«ta tha abepa ibr tbe puri>oM. Ta dia anatanr and ei^earinir 

pu]>il, to till.' yooiip nieebanic trainioir himwlf In mechanical dmftine, and 
to the practical engineer of exery uation, these i>lntca alone are almost in- 
vuiuttble. The e^'JiiiatloD in wiii-li tb«y art bclrl by the advanced m^inbcra 
of tlte profe»>.ion, l« •inlBc ienlly iji iieatcd by their rvoci*lou ; the proprictoi* 
and prineipiil dmi'thiiion of tlio larpe nhops in thin vicinity, the owncra and 
c)iief> of ktcam^hip liiio^, luiral^UaoMta, Ae., httnn almost uiiivfrsoUy aab 
acriktin. An efloil lDvol<riD{r tbIa aanovDt of labor, will not li« nritlected at 
a dlMaooo by the buga eliai wliaaa patronaca it dalins. Amerlrnn cii(;iiic« 
hava, imtn <p)it« lately, boan npreaentod only in Kniriixh work*, tiic lic- 
••criirtiona Winir ottcu erroneoat even In the names of the builders, and ttic 
books by (»cn. ■^tuurt, itoticvd <in p<yre ^\ and this by Mr. Mono, tn^tbcr 
comprise a]>no<t the only .\incrlc-.in bwts cii llio subject worthy of tlm 
name, 

Tlu» work inUudes iu three other divisions the pub)e«t of Uariite, Loro. 
m«H«a, and StadMia^ aagiDoa, whicb «o aball probably laka aaaiaioD lo 
dieamt a* tbey are taeecaalTdy oomjaleted. Tlie pretmit dirUan Ii CMloed 

to liivrr eii^cincs, of two elaaacs, beam ojid inclined, low pre»5urc, and to 
boiler)', (tout's, innnomelers, and cut off niotiont. In addition to these may 
lie reckoned a rather inismsiderublu trcatU* on steiiin. » brief history of the 
ii)trr«lu.?tion of rilearn-liBviffiition, and a number <,f rule* for profortionlnif 
the (HUta of uuf llica. A table of tike deoaity and iTmnar* of aUsatu c<ini. 

K->e« the iriat of Ibe InftnKlian oa OaU a«l){K<, and ia aotiraly valaaloaa «a 

uceoont of not ^xinir tba avlhorlty on wUA Si la baaad. Tbt mloa fhr jro' 
poidaniliy the parts, all referred to the dumeterof the cylinder, are but 
Uttia batter fbr pruclic»l purpoew, but tbe.«o matters occupy but a small p-.r- 
tion of the spoi-e. The book i< o»entii«1y a splendid li n of detaile.l 

druwiliipt with explanalioua. and a» soeb deserves wl, ' :i . m i nrdly fliil t.i 
rr<x!ivc| an extensive ein-^nlation balb at boun- ond abi^iiJ. We commwiU 
it to the favorable utteulion of all aWidliaQlaof the hifher ^r»de8,aainitl- 
titca now so geiienJly estublisbad III variaoa quarters, the pnbllo IlbMriea 
■miiJ(j. anil |Matiaolatlyto]adiTldint»i]it«raated,p*eaniarily Drethcrwi«e, 
In attam aarlgathm. Allcfod iotprorameBta, wonderfW discoTorles. Ae., 
perpetoally arisinir, cenncJ he properly appreeiut'- t •"•ithr.iii n l.tiowledgt of 
liie present position of «i|tiiiecriuff, aud we k', v i .. v, r v I 'li h can com- 
para with tbia oitbarAl deel^n or execution ns an exbibitioo of Modem 



illonti)ls Notu. 

l>ra£ Wia. IL Blat, in a letter (o the New Yodc IMbimaaf Jmw iMh, 
^vaath* malla af inmn reernt an<i careful experinienu oa Iba pnaaaee of 
lead la water drnwtt ftom the service pipes of tbe Croton Aqnedoet. Tb« 
Upefimnnts of Ppjf. Chnstiioii of Kdinburgh, confirmed to some extent by 
these of Prof. llorsforJ of Cambridge, ou the t'ochitnato water of Boston, 
went to ostublish the formation of an inwluWo lining oa the interior of the 
I>ili««, ptvitcctiiijr the lead fhwn any o-J.cr than a tetnporaiy adlM l^tba 
water. The late eiperiiBuota by Prof. EUcl, were pcrfenoad at tba >tedl« eJ 
College, in praaanea ofs immber «f aavaoii and lead (• eai aadr^ydMbrttt 
conclusion. A aambtr of nadfaal piaeHdogma appaar l« ba*« been 

daatrustfu! upon dta autjedt, knowing; lliat water conUininu one (train, or 
aren one-seventh oTsfialn of lead per pillon, has prrvluoed Injnrloii* elTect. 
upon the human system, and that dUtiUed water, conUininn only pL-c* 
ab»r,rl>ed from the atni^i ' ' " bold in aolntion. according to Frescnia, 
7 (Trains of the hydralod oxide of thia uuilal. Prof, Bl«t eondndw, t'loi 
the t'Mton does not eonuljt iritat BitMn ewBtHaM to luSaaneo thia 
nosit, althoogb it may Borar b* «aatemla«Md t» UmI d^Riea bjr limply 
aiaBd1t«in lead pipta; M»tbat tba CMon lAwija i 
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acil), vliirli eIinU|ri-M llic aolublc 6xid« to «nrbonAt« of l«iitt; imil Si), that 
of the t«rbonutc thu* formed part U dipsolved in the water iiy an ctnenii of 
acii3, and [>an Je|><Mjt«<l in ui iiuolutlA form on tljc interior of the pip«, or 
rcmainii mfciinnicuJIy «;itF)peiulc<l in the water, both f*iniiA U-ir-jr bcSicrpJ to 
Us eqtially P'jisunoii*, but the lu!t<-r Wii'^ff capable of Win*: frt<>pp«d by a 
flIti'T. The p^rM^nc^^ of t*Md in br4h these forms wan 9*rnxihle in water tirhi<ih 
UaU Mo-iU 1: liuun ia Ike (ilpGii of tUe Miklicsl Cult«g«, wbich ptpo bad 
l)««n i»iH*«bral loMMbtr au« Uic Itnbf «f ilM « tcJ- 
'Aab-whll* MibMtiim, aHiaybnuliad «ff by • 4uncl'«-]iiir pnoQ, g«v* m 
•b«>lmt preripitata of aulphant atlmi, rraf. XSct prapoaM U eoDttniM 
•■|)ei)m«ut«, and t«> propcc* what h* ceuhlan ■ nmedjr. 

The MrchnniiV Institute in Ihi* city iji tnakinirnu efTort for increiLHe4l efl5' 
ciiriifT and HM>fiilu^^. Tlio inhtitato v« under the care of Mr. JamfA Henry, 
an Actuary'. We iuvitd tlje aitf Jiti'^n of rna-lr-rs in this vleioily to -liii lusti- 
tuttoii, lIooiDA, No. 1 Ilowcrv. II.L' i-ir :rir.:tinjpi, sfvond Tuesday of each 
intfUtlt, at 7k ovliKk. The £u(ciB(«n' Ui«tuat« haa b^cti rcuuivcU to rooiaa 
•t H«> HV tvwaj, InU *h««r» vwy Bttl« Mtivi^ w nMftdad* *t tiM ]«•*• 
•Rt willUie. U«etlii|^ TliTindiv ercninm, at t o'doek. Tht Tamiloi^ 
AsHociattDn, notievd in a pruvigoa nnml<T, hai rela^)?*e4 into olwciirity, 
fttfin which it will not probably cmarKo notil after thp op*iili>(» of the Ex- 
hibition. The Auierieari luatitutv wiU probably lorii; ixiutiuue to be the luo^t 
iloiirishinc in Now York. Tho in>titnto, if wo ritrlitly apprehend itK pool- 
Ikm, Uiruwa lli« whole iUacrtsiit of the " Jiar proniium adair" afou the 
funnUtCA appointed ii^ ilaolf imdl COnpOlwl of it* own TneinlMir%. The 
OMftti tf thia qiie-'tion wa iMVa Barer aaflMrntly Snic-iIii'Sited : the prom- 
inent iuc\jt in the eaae beitii{ siitif^ly ItiLs:— thiil lji)«-nil preniirinis were 
nfferwl, bflt not p/ai-l, for the be»t iitii«itentod improy^in Dt" in r»ilro«d car". 
We have alway* IfOeli inolineil to attiirb tlie i(Cn'JiijLtiy of llie wliole atTuir 
to Mr. liny, the promisor of tho pToiniiinjs, htlievini? he <\p;tld h.avo 
induoed pruiiipt aetioii if dei«irablc. Tlio room* of tlio .^inorioan IiL-tit-.ite 
arw at .101 llroadway. t^p^rn at all hour*. 

The coDstrtiction of the IX'laware breakwater has bciti aciiiu ri-sunied. 
Irtv*. nndL-rtakinic wa* eomin^no^i under G.-iteral ,T;i<;ksori'» liiim-.nistration, 
to 1*211, aiid the work wu eoutiuued uniutenupie jly unlit tJ«i Auluiuu 
of when it waa dMeOfMtil (iiat tiM apaoa tnckMd wa* KUns up 
with san-i, in conixiqiiaie* of fha obanga of eomnt. Openticoa aftar 
that date ^vere, in oiMi*e ^iier.ce, CMnline<l to eompK tiuij tlial jKirt of the 
worli alren.ly eoKiinenoo.l, iip to in pri>i*r hfiirl t, and the work hna re- 
mained in ita iiuperlV..*. •lure iiiitjl tlio present ii^a-.on. Careful observa- 
tion* have estaMi^he.:! the fiirt tliat tho harbor has now assoroc^l a new 
t^itiiois, and the d.Ji.o«it» of tMiil Uavlog tiullfUjt cuanud, U ia l»ope<l it 
«r'iU nei tgata cotomen^^t. villi tha fiutluir |iw(i a M «f tha aaoatraeUon. 
HMn tm not* Wen i \xftnAii in all an tUa w<ork a nnla laaa than 
|2,iWi>,i<H' : the w hole catim:.fed cwt i* nlwut I'i.T.'.i/'iful. The work is 
now nn ler the «iiprrvi>.ion M Jircv. Maj. .1. O. Ilurnarvl, the olitcf of tho 
Tehuhtitepec eiir\eyn, but b«<tw known (o our naiien m tba-aaihor of 
the inathcinatiuil exaiglofitton ot tlia caloria «iigta«, (b ow prwapl and 
former numben*. 

Vartoiis .levieoi. haio l>c(n invented at various times for insurine more 
filll>' ttife Bufet^' of HUTS and lh«ir voiiteuH iji ^tmiung; HvileUat^ linvt^ 
OM«flhalal«at ir«lMV«a«Mi notiaad la bjrllr, M. ILflaHhor thta digr, 
and aenalats In part of a MBnaualeadait aiwda or anaall elidna l«lw«ei> 

Hi« Rwiteh or drauhrl.lLte and a aiifllcieDt nnnifx r i f ^i^.^ul boonl* at a ills, 
tanw, the i-iifnils Iwin^ iit iiinht I'Tclianifwl I'oi miore.l )i>.'h>. AU s\i..-h 
aminsftiiieiits, ft.H well ils tiio;.,; f^r operating the ii.-lies bv llie in.. lion of 
the approachinir train, (•ooni trrently linblo |i. diranvi-iiient. Will ^orll< oiio 
Inform us of tin' jiiK.yes^fuI opumtiou fur any nui^V<ri.*.*\\eok» nr iij.>tit>i* of 
any such plan, and t)ie dcttiil* of it* con*triietloii. 

ileiian. Cluuubera & Uoiacr ollar to aoil ibo " Knet pstak**,'' u dipjer stiip 
eflMOmwi p«tM|]r1a«nciMdmJiinal«tfa ftom tli« ahlp yar.l of Mo*xr*. 
Waalarrelt^Soaa, Uithb eftjr, kiaoaof MM uaa*,aajrU<iv ou and return, 

eaeh !ihi]> lu pay an entraiiee of flD.iVWj ||m nea la tia ailt;)tel ia »mb 
mle» and rejrulation* a* shall he prcseribid 1^ llie N«ir York V»*htClub. 

The hiiineh of tliis flndy-iuodcllod ship nia arrwted on the ISlU by »n aeei- 
dental sprcadiOiT of tho ways as .^he waa inovinff int.i tho water, c«ii-*t)i;^ her 
10 earecii over and stop, in whieli mvkwarJ |Mjsiiion «lie rx-maii.i .l luttil 
Tuesday tlie ilst, n hcn the laiinrh n u.s finished. 

TI;o Gcolofical survey of Uliuoijt now In prottroas. bus been nearly eoin- 
pleted aJontr the Mkiithcm iiordcr. "The two great ataplea of the si^uth," 
a«<i>rrmg to »u ofllcial report of llio pngnM lately priiited onnn^f tbo 
kgii-lative doeutuent.-, ■■ are iron and coal, and both cxiclia audt qwintftiaa 
an will render them fertile wiirM of wgalth, proapcrily, and pmrar." 
Aoion^ the irluya cue U found " suitable for tlie U-*i vurlctiea of psnofaiii 
war^.'" 

In nounee^ion with swift itearoen, fleet clipper^ f'-^t trrqn*, &c., we may 
[mi cxL'used for notiui; the fti»tc«t trot yet on rftet i I 1 1 1 1 late raue betwcao 
" Mac" auii " Taooiiy" aaar rbiladdplM*, the mile wa* trouad in 8 uiuuiaa 

uii aooonda, aod »$tSa. wpatiid la tte aaon Hmt, ttaimf wlnalBff «adi 
boM bf abeol a haac. 



A mtary iteam-enfiaa, iBTCMad by M;. Ebene»r B*rm<r», of thia aitgr, 
hac attratled ooiuiderahJa altaiidlKi by tho smoothncas and efllck>n«y of lla 
operation. Thi* ^entlemaa constjocled a amall ouo so«iic two years sinee, 
whioh will be In operation in the machinery deparlnient of the E.\hil'itj'?n. 
Tlw IwQfer ottfuio now alhidod to wua aompleted diirinir the- IaI iKuuwer, 
and Iia% wa afa inliXBlcd. bMU in almost eur.stunt n ilhoif. theaKfrMfeat 
loath lit tba abapa of re|nir?i or a^ijustment. Tliis enirine, wkiicb laaaautiat 
externally, 4o inelic* in dianKtcr, atid itC in<:bi:'« in liii^Mh, and IK|(ha abaul 
u,.Vh:> ibit,, IB fixed directly on the eeuln. of the main sbul> '^f a ill(A7«aradfJlad 
Imal, IS feet in leiijrlh, H fwt wide, «n<l dnwiuft i'-i iiichci' water. It ia 
Tovi ra.;d by .-lie too* eutent of a lever. There iirv M'J dt-ad |Miints or iiie.jM.il:- 
tius in its fon^e, and niimi* tho louknen ' whi.-li iVom it* oonstruotiMii umy I* 
aAAiinte.1 as wry sliifht;., ovorv' iiieh of steum e\|Hiude.l is elle.jtive, tliere 
heiut uo luaa iu the puasMii^a., clearance ike^ a» iu a refiprociuiu^ eiigiue. 
TbabaaitMiwirMiainiwdlMapTObaliliragniMrpeiNria pivpaitUw i» bar 
alia liiaaaigrathar afloat. Tlx prtaawre an th* aliaft la aaatUy balanrad Iqr 
takingr steam at two points, and lir grcnl objMtioit. the oocdol WttliB§ it 
the ends, ia entirely obviated. It is iiiKh- pressure azid Don expaoMTa, Wff 
oansi.ler this rntiine iu im f.mwDt form superior, iu almost ererr pxvlnt of 
view, to Wri(flit and llyultV Klllptie Jftrtatory, whieh appears to msiivc so 
large a aiiata «f aUfcoliou Inim oar Ktigliah iwi^hlKjrs. 1 !^ee pp. a j-.U of 

Wa ainiil lUiuliata thb angliia Sn our next tuae, Uah in it* prment form 
and with a Kiinplo improvement, by wliieli laithout any fliiflnation in lli» 
wurkini,' lorv* I> it U-eome* both evpaji»ive and cotiJeiisiti^. 

We havo personally "disse.^ed" tiic small etiirino, aii.t witiii"'s^ed tin? 
workiup of the lani' -T .:>iie. The eiiitine js i-oweri'id, ivnipnct, liijht. work* 
olT any iiUMV.lily of water from a f.xnniinir l>ii:ler with perfi-..t inilitf,-ron.:*, 
Ti-.-]iiirv» little at'entloi]. an.i is re.-oly to uet In eithir direotii.ij with ita fuM 
li>ros;, iu any piasition, without vibnition, an-i without noiM*, uxceptiuj^ from 
tin aibauat. lla ftnit auat, caMMl aeonanqr, flrictioii, and dntabUity , nay 
li« baMar appreciatod aftar M Watniiiatioa af ilw dwrwiga. 

Tha 81M 6ta. Haiia ■klp-aaml baa al laq^tlt bMB aaniiiacoaed, and aataMi 
himdi«i| mMi are by Ibia lima at irork. "Half way acroia tb* potUea," 
remarfca tbo Lak» Snparior .r««r».i?, of June lltli, '■ is the !.ieainl>jii; Snm 
Ward, on her land Joanwy to 1-ake SrjjK-ri.ir. It is n spo. i-^ii'Ie of eoi;itniml 
lnteTi!-t to M" e a haje ftteanjot thi.i^ .traun over Ufi.l, and ^i.t'elatom IhriMif 
the plaee to witness this liuid sailing;. Tliis is liii, ly to ix; tlie best ves.stl that 
will btt hivoled over tiio lauti, and thia m* in just iu advaiwe u( ibo oanai 
tvedi. Eicbi in her niika workuca at* axaavatinf tha aail aad nak aver 
wMdiallO has jusi ].jiwed" 

Kdward II. Bioadbaad, C K., wMng to tba llUttaakla Nam ap«a iXa 
gage of railwaya, aaya be liMiBd on eorva* on lha Vvw York and Eria Xail- 
r.juiil ii! feet tfajei. that a shuvini; of iron irom th.- . Liter rjil wiia leftlDtha 
Imek for nuariy tho entire leoL'tb of the o-ir^ e, iitler the ]«s.vaj;e of traiiu. 
He infers that the prtisure ..f the lliuijenfuini-; :l.o rail, and the wnsoquent 
re-ii^tano*, inu:^t be or.ornious. 

The old I'. frigate t. oii^tellati jti la tinder^oiuir tiic n-buihiinif I'P^coss to 
n-liieh we hav<! bef.ire ullu.led us a favorite ritan 1 uvTo iu our uuvol laetioa. 
W« ouiiG knew sin iDgeuiouD but i^noniul nuui who was aatd to have built 
hiiiiiidf • goad tahiti|(.,baat iqr bayiitg •Tattan ODa fiir a Oifl*, ami n pliKiaf 
«Mh pia«a Vf • IMW and MHiiid coa. Hava iMt Ataeriean iJilpwrights mot* 
aoatdanM h tWr«Utl^ to •rlgjiiata ilias ibia MwcuaT 

nia AmailoiB AtaadaiiaB Ihr tba adaiidMaai«Bt af Sdcitw, b aanaamad 
lomretattlaveliiiHl!, Ohio, ontheSfithof J«tf, TlwiiNatli^aCtbla AaaO' 
datlon ara aonual, Hut a |io»tponctiMiiit «■» mada hut yaar on aceaaiit of 
appn'her.sirns of eholeni. 

The iiunafii..-:ure ot'I>e Lalues dc.t.s uot appeor to ha\e proved fiueeeaefiil 
in thia oovnUyt to judjre tVinn 11 late scrap ii; tho WiMrsoi.'ket Patriot. " A 
nuntbar iai^^ mills are ehan}{inir buck to eotton trisul*." 

Rf.rika.woro o)<:nod ill H.iltitn..r.;, .lure '^tli, for s;il.«<rption to the »took 
for the Raltbiii'.re and Liver|.L>ol Steamship t'ouipuiiy, 

Tlie Troy j.rop. Her r.i'Ii]wc biirrt her boiler at i.'Jiioawo, June 'id, Cauiai 
it is said, ilefeot in the Isjiler. The ferrybiiiil -s^t. rierre, at lilontreal, md 
with a .^il^ilar uis-iiieul, May 'Jlith, after jMst landing vyo paiixeii^or*. 

Tlie ya.ht Silvia, bO boi* biirJen, aiiiled from New Koeb.-lle. June l^lh, 
fi r Kiijilaiiii, t.. j.jiii in the yaolit-raee oti t'oaos, to moic otf oli tho 'id vt 
Auhoi^u Tlie sdviawasbiiUtbyG«o.Sta«n,thahilid«afllwya«bc AiMf- 
Ku, uni ia vonaidend Uk doauat aaU«r. Mr. Slaal* U m» baildln^ a ywbl 
of MS torn, mi itrgn IImii aqjr vaaaal oftba Kair Yark Yaohi Cl«b, anapt 
tba Maria. 

A roinpany is aniioiinee^i ui in proeos of MTTani;i uivii; for t.le/rapliiecotu- 
■anication the upper atid lower (Uirts of N> v> York city. Ten odtees are 
j.iropL-ie'l in dilfereut seelions, all euininuuicwtinir witii lIou»e'» of!^i>^ in 
Wall-street, ai>d ad prov ide.! with Houw.'* printiiiK Inetrumutit. Tb. ' -i- u 
k to tnuiaiuit brief uieuat;e« for a very sukaU antu. Tlw local tolegrapb ia 
tke Uallopoiiun Hotel, oommimiaaliii; batmmn lhatbaaao aad IbtpiiMipal 
odlae In 'W'all-»ln.-ei, b bond to iw of great aarvlcc. 
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A ROTABT is univcnjtilly concoJod lo be the most directly vffi- 
ck'nl. iii i iSr in. -I .|.-;i.tblo lunii of ciiLniii . [ rovideJ sui'h can bo 
ctinslriRlvU wiUwut M.'riuu9 praclical objections. It is a rt-raark- 
ubk- fact, that thin was not only the lirst fgrm in whioli tb<- .itcmn- 
tti^irh nppeaml, hat liiw been distinctly allu•i(^<l tn l>y tin" ln*t 
]ira' ti'\ii i\rittrs on the i^toam-engint*, as thewtically the nti,>rt 
l<«rliwti>l«owbiohcuibedevittd. Xhomtt«iTofiraiiiiii||»aiid«(m- 
BMtiona, wd Um very oomidenble amtMUit of notn ouatpM^tat 
olfjMtioiK tQ aU the oidlnwr ftnii tf MglBMb whklt m 
Um real, becsuM knf bu aeeniloimd at to ttn&r exi9t«nire m 
ncce^'iary evilji. Tlie wirlivr rotarii-s were pcniTally f iil ir.^ : ut 
whi'.o the enxiDeerinir wurld have contoutvd tliemselvt i vxUli lli. 
rom li tliiir inrll i m.-itt-rluU, and ri'linenientsof wortuiaii 
Hirn> new im»v tnUtirnud, all projects of the kind nilvht lie luid 
anidc tn niick-v>, tulcrablo authorities may bo iiwtanoed lu hioking 
forward with eontidenc i to their Hnal siip(V!«. " Tli'^ Arti««a 
Clnb Tk«atiiM.> on the Steniu-Engine,'' editc<l by John Houriie, refer- 
ring to tliia Mifleat, statoa: " W» are by no means uf oplnloii that 
a gMdiolaijr aogiBa frill aavar badiioovmd; bat,galliaeDap 
ttarr,baliavatfaattb*iraai|i(iigatiiv«m|ina«iM jratbei^ntdai 
bjr a votary eoBtriTaaee of a fiv ifanpler kind than my tnt now 

iDiiteniplate^. Time will test the justice; uf lliis opinion." Fuilher 
on ihe difltin^iahed auclior isousiders that, "an etiirietit rritary 
iin:,; Ik Itmked for mllier AmuD^ .l\ niirnii.il 'i,;>!i -t:i;icftl re- 
sources.' Kni^nea, Imwevor, which tuv iuij«j»kii Uy tlm reaetion 
or jieri ti.*««ion of fteam isoninp throuph orifices at higli velocity, arc 
saltfect lo a gr««t low from the friction, not «f tbe working {xarts, 
but of thaalMtiv fluid itself; and friioi afidait tbaonttadooBsM' 
amtioaB can narer ba ftiUjr alfiwtiTe, oie«p( at a eattain Teloaitr 
(■^r ooa-UiM tbat af tba iming jet), vhieb eooiutBia fttd mnt 
Ttty with ortty variation of the praenre la tb« boikr. Further - 
mora, this Tctodtjr mint b« mnoh too ft<oat fbr durability and 
cllicicney, m> that cxcejit for light and very rapid motionn, iw for 
circular saws ami (lort^hinR wheels, the " dynamic" cupities tiiiist 
lie considered obsolete. It remains to tie ^*e<*n whether atoonj:^ 
the thousMind and one poiaible devices for obtniniu); a direct ri^tnry 
motion from the direct pressure of the fluid, there miiy not be 
one or more which may realm all Ibo daeinible qaaJitiM witboot 
involTiiig (a« mo«t uf tii»se yet prodncad bave doiw) eo mneh fHc- 
tton, eompleiity,aaddelicaqy,aBtD |nv«Bttbeiraaeftr lential 
pnriNNee. 

Tben an two k3nda «( oompleKUx, or vatber. ilie ru are two 
ways bi wblch a naebbe may be coniidered riniple or complex. 
Tb« firit is with regard to the shftiH- of the part>, \i|i, ll,. r • l iiri. 
and consi.stin(r of nimple ifctangular fi«uro.s, or curietL, fruoktil, 
and fille<l with ::..if i,,^. .n- |.r iruli.Mric-s. The weond is 

irith rj';:ard to the m»iiv»i» nf ti.o (larts wiietder, on the one hand, 
simple, smooth, rej-ular, ami capable of beinjf varied considerably 

by woar ur ba4 w«rkiuan«lii|j, witbooi ««rioaa daraogemant; «r 
Toe, ni,— 82 



whether, (*i the Other hand, the motion he irilrii ;i((, iitnl necc»- 
Mirily jiert'iirmed with strict acenrm v, ii h >- to iiiN rin i!n» 

jiractioal ninthinist, however little tii>i ativuiiuu uuy iiavc been 
heretofore altriK ted to this distinction, tbat the latter nionc i« con- 
sider ud objectionalile. Iii)rie«te]y-«haped pie««ii of metal may 
loolc more fonnidnble in the constniction, but may often l>o put 
tagetbar and kept in order with mnoh lew labor and attentioatban 
anotber wbicb wnald appear on tlie Ciat ^«w maeh etnqilar. 

Tbe^ steomk fenairiDi apidy wldi msb Ama ta tba aiigiaa or 
cn^'infti At>ont to b« dmeribed. In eomplozlty of fbrm aloDo, in- 
eluding the arran;-. ii.i !.t- Tot packing every rubbinjf gni f ii'..-, Unw. 
< yiT »li(;ht the iiinllirti, ibu eci^ne of Col. Barrows appeiirn uliiiust 
1 11 ;, riiithically oWiire, while, with reference (o the luolioms ex- 
cepting the very flight motions o: the packini; pieces to fdl the 
irre^taritie^, nothing c^n well be simpler. The whole motion is 
re|ireaentcd iu the accotuiianying dia^am, in which tho full line 
repreeents the refolar eiiwilar motion of the steau-whecl, and tha 
dotted lino the patit deeonbed by tbe piitaaa or alidlng^TO^ 
wUeb receive tbe pnianre of the etaaat. 

There ore no movements of the ralvQs ' --..^ 

or oock.s except in starting, stoppin|[r, 
reversing, uml rx. . [ii t'l.- iu . e!i.sary 
pumps Ihi ir I , li I Jil, lit-, lyr fce<lin({ 
the boiler or niaiiil uimi,' a vacuum, 
these two lines ri»i.ie»eiit all llie mo- 
tions necessary to the full admitiistra- 
tioa o( the wJuile internet or en«mal 




Plato VI IT. is a peripeOtlTe vtow of 
two cylinders or engine* fixed on one 
sliaft for ex|>ansiv«i wiirlin^- nf tlnj 
steam. Tbe eyiinders are ol e«)m»i diamcK^r but of unequal letistb. 
The steam U first admitted to the smaller ; after doing it« work in 
which, the -.TeaUr part is admitted at a lower pr«suro to the 
larger cylinder. In this re-pett, working tho steam tbrvugh two 
engines, it somewhat re^-mbles tbe wall4aiQWn Woolf — gt** , bot 
with this ditVcrence, thai tbe irteam ietaknn from tba fiit«B||ino 
at foflh a point that it esarli no badt prcwire. TUa viU bo 
nStntaoilv mmMag Plate IX^wbieh i«|«reienli a Tertical 
and hodMntol eaotien of tbe smaller engine only. The larger eOKine 
neemblee tbi«, eic«|4 In having but four inst^oU of eight piiitona, 
or leaves, and in I :iviri„< no ondet* Ifar tbo ilaaa at thntopaad 

Iwttom, as in the ^ni.iiltj. 

-• i - ;i pi JiMal i t < ;wt iron on which tho cylinder restji, forming 
the •» iiitle of the irumo of Uic engine ; a U llie cylinder, whoso inner 
periphery i.s tnmed |>erfectly true, and whoso ends are closed by 
heads, il d, in each of which bende i» a graoro, A il, (he form of 
which ia beat sbown in 6g. 1 by dotted liao^ lieiiig tbat of a eiraio 
witb aeRnenta cntolT on oppwite ebleis laavinn only two-roactheaT 
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its oircumforaww. On oppOMtc »id«* of tJio ojrliiHler are atjiitineat 
n Ml toil apon the stMm-bauJs, m m; on eitlier ude of wlii<')i 
tlkntmtiH* in qaadnu^ular O|i«oiii|i(, t h it', ewmectiog ■v'lth 
tin doDl)le ttme-wsy eoeici, f f*. To the imtde ot tli* cy Itnder b 
fltlad tit* MMun-wbcel «* m «'•'. TJka cntU or iho ^4<atii-'«lie«l an 
ftmoed of two plates, ««, m, of • diMAc icr c-itinl t<) Ore Interior of 
i!it> cylinilcr, and iscinriJ l>y bolts i.. tn :iiiii-'< • it 1. ssdiaiuctor, 
wliidli foriin tlic l><>rti)in of tti<^ l iiiuuii.;./; i:. vv;i.t tins Ktcnin acts. 
It" «vUf j piis-ts taroti^li iHijif^ in llir cyliiuli:!' >'mls )<iicl;cil witli 
iiictallir iMii-kin;:, an<l litK.-tl willi unli-t'rii lioii n>lki-<. Iho rnlKfra 
iiijiy, no iloutit, he <niiitt»'<l in prn' ii<T, n* ft rcilnfiiioiil of litllti um\ 
if no(p<wittT«ljr prodiictivu uf dunuit'oiiK-iit. Tlio poriplKTUM of 
titk two platwv **i **> 'onoinfl cndii of tlic itU-aiii-Hlii.-oI, m 
■Had* to ll aleun-tlght to th« inttfiar of Uib cylinder, by meana 
of inotallio paoklajf-riDgui l«t into tbe axtcrior of tlieir flanges 
uB rcproentod. Tho ftl>iitiii<Mi|ji u n ar« packed with roetaJ- 
lic packinff » to the huttoiii iirxi y< 1» xhv sides of tho cliftmii-l/; 
the pn<'kiiii;-(«t.tcs'' and j' bcitigdovvtaili.il i»i((ftliiT, m that /< will 
slidn wllh o, but at tlio s;mio time slide inilWHrds iinU'p>.r)ii|<.-l)lly 
of it as thoy wear. Tho lifcttm acts in tliv pa-^-.jiin.' y' ujhui 8 flidiit 
or l*!«vv« ;/ wliiih wo will tirin jiistoa-, whith rovulvu with 
tljoateant whoi l. luit uro oai>aliK' of slidini,' to or from iho I'oniro 
thmu)^ xiots in tlio ring «'«''. It will bo wen liiat tbe tides of ilie 
ahaanel/are fiiraied iqr the platM tt, bafora daacrlbcd, ao tbnt Ilia 
abanDcl b, in ilwl, whoHy nnk in the rim of tlio ataam-ttfaaal. 
The pistona are made a little wider than the dmnnel, and are par- 
tially »ii)iiHirU'd by »liull<iw ntdiai ;:nK>vi's on the in^-ido of tht? 
jdatos tr. Tho pi'-tiiiis iirc paokod on llii ir i d^vs Imlli to tho iriticr 
poriphory of tbo oylindcr mid to the j.'ri)ovo»iu the «iilos of tho cliaii- 
nol,/'. Thii piitkiiivris hIioivii on tho li(.dit handof Fiir. 2, l*lato IX. 
ill sootiiMi, tho ^ootiiin i>oini; takoli lhroti;fh tho controof tho [•i'ltoii, 
ami cxliitfitiri}; tho end and side piii-kinir duvi tailod loosidy topotbor 
la tho sanio mannor as ativady do^ ribod in tho [wkiiif! of the 
abatmcnta. Tlie elota tliroogk wljicb the pi«toD« aiide ant al«o 
padcad, a» nimwitlod in Rg. 1. All tiio .pacMng fiiaflca are leapt 
totbair work Iqraaailllialieiil airings at iboir haek.<. IVom tho 
timer edge of eadi piston at «aeb side, a ^pniro stud Ir' projoots 
throu/h a radial slot./', in tlio plato-i tr, and at the o;id of oru-li stud 
ii a (■iviit ij', c-jirryin^' a frioti'in-rollor. Tln^' frii ilMii-rolIors travel 
iri ll .' . A A, insido tho fixod oylindor head, and duriti;; the 

rovoliition of ilio whool entire the piston" to ultoraatoly I'ntjcet 
and withdraw into the wheel. Hy tho form oftiio k''oovo, it will 
beaeen Uiat each piston will proj«!t across the clinnncl / during 
two*fonrtlis of tho revolution, while, daring the renioining two 
Ibvrlli^ it will b« wholly or in part withdrewB into tbe interior ef 
the wheeL At the moamit of paitdng elthar obntntent, « n, the 
outer cdj?o of tho ])i-iton will coincide with the outer snrfaoo of tlm 
ring c'e', so that the packing pioc*» 00 of U>« abuUnenbi Lave prc- 
fientcd t ' tli. ii. l y till rovuiutiiimof thestaan-irhaali9in|iily aaon- 
tinuou.i cryliadiii-ai Kiirface. 

Tho steatn-headH or cook^ lu in, tbron^di v»hioh tho stoaiu i* 
admitted to the eyllndor, imJ which tupply tho place of valvi «, 
valvtf-poar. uikI reversing-goar la orfinary on^'inos, are of p<Mn!ii«r 
eoostmction, having six ways or pn a aigaa in each. There are ooni- 
eal aeata in each tn reoeive the piqp f ff. In wideb an p aa mg ca to 
eomipoDd with the way* In the atoam-haada. Tim ataam-f ij o « 
haa two brMiflhea leeuling to the two atenm^aAi. Of the ais uy q 
or paMnges in ca«h 8ti»tn*head two, ( t', ore steam-paanigiis leading' 
from tho cock-mUf Into the nhannel /. the former abore .md tho 
' ■.'■.I f S.clow ilio abLtiiient (*;o tho rii,dit-hund frido of V'iif. I, I'lalo 
[X.), n n' nrv' exliaiist-pas«ifrv-s hjidinff from the cylinder to the 
pock-s^ats, tlio fonatr fr.iiii .ibovo mid the latter troni l«d<iw tho 
nbotiueota (tee Icfl-luioil side of Vi^. 1, 1'lme l\->. In addition to the 
f«nr already deaeribcd, mm r leodn tVom theamm-pipeto the code- 



wat, and the reniainin); one r. Kijr. 2, I'l. IX., is a continuation of 
the cm'k-soat. jirovidod w ith a llaiigc at its exlroniity ivr cmiriectinp 
to the ezbaiut-pi{ia. The nsrlicol tectioa, Dfi; 1, i» taken through 
th«Bt«am'f«aMtiaa «tt the f%ht aide, but thron^gh the exhanat-paa- 

iia^rns oil the loft. The plu^ 7 >/' hare each two janagaa, the flnt 

ii-, Fi;.'. 2, 1*1. IXt being for the pur]>o»e of oommnnleBtfon Wtween 
tho bteam-pipe and either of the |Mi.-^i>ri>s t l\ and afiiiiiii 11 team 
on aither tho iip[ier or lower side of its com'spondiiv iil uuiionl, 
the other, /, in n hollow part of tho pbip. Iwin;? for forming 
a communication botvtcon the oihaust-pa-ssjijjo r ami tho op]<ii«ito 
«do of the ahutnu'nt to that which is in coiniininication with tho 
(team-pipe. Ihe two pl«ig» j j' are furnished with levers (see Plate 
Ym.), by which they are turned to admit the steam on either aide 
of the abatmoat, and allow the escape of the exhaoat fV«m theo|H 
poiiile lidei and the leren are oonneeted, ao that both are revnaed 
at the aame instant. Whuteror relation, thereforo, exisiH iK-tween 
the several pasaapi* in one silem»-liead and cock, the opposite 
rohiii ri ; . - i-i i rl .ieen the passages in the other. In Kig. 1. 
I'latc liio lui k uu tho ri^'ht-hand Vide of tho tijnirc is in sitch 
jiositioti, that steam is admitted tbroU|;h llio passagv t aliovo the 
aliiitment. the i>nssai;e (' being etUctually closi:ii. while in tho 
«iinc C'K'k Ilio oxhaiisl-passrtgo ii(i[Krl'>itly represented liy 

dotted linaa as boiog laore distant tmm tho eye, ift open, and «d- 
mitafliaeiliaiM steam to aacapolhim the lower tide of the abnt' 
ment into the hollow portion of the plaint ita Anther end. Ja 
the other steam-liead, tbe lower steam and tbe npper escbawit are 

supposed tfi \te open, the dotted stuim-passapjs t I' hv'm^i on this 
side ne.irer tho eye than the oxhaust-piu.siij;es it n' through vihieli 
this s4clion is taken. 

Wo have U'cn thus particular in oiir licseriplion of the cork.s, 
because of tlioir very pcculi.ir ami intricate forms, and the im]Htr- 
tanco of tiioir I'litietioris. Diher donees might be substitntod in 
largo en(.'ine>. if larger o|>otiingB Wen oonadcnd dcMrttlle. It will 
be recolleeted that thcee is no movement of these coeka, eioapt la 
voTertlng, all the poaanBca being lUI open, and the sleMa emtiDg 
it^flill force la arerypeeriUo peritkmef the whad. Any other 
lK>!nt in eonnceUon with tlie operation of the small enghie alooo, 

not fiillioiently oxplaitied. will be readily apparent by stndylBg 
tho drawini.'s. The aiT>>ws indicate the ntoveiiicnts iif tlio sieiim, 
;Uid also ■' I 11. lion iu which tho whool rovolvos, cvoTy particle 
of steam cij'i iiih'd hoin^ etlKtivo in driving tiae wlieei, wiibout 
lo!;s by tilling any cavities iiseh^sly. as in tho ralre pamngMaad 
ciearanoe of evury variety of reciprocating engine^ 

It new nnu^ to doaoribe the prorinon tar rsndoring miai' 
aUe some porHon of the expanske power of the steam, tlie part 
yet deaeribed being equitrabat only to an ordinary reciprucatmg 
ciigiitc vvitiioiit a oatKilf, The apeces in the clinnncl / Wtwcen 
each piston u]i[NMr a* if filled with steam of full prc*niro. which 
is carried abiiig by the it-volii»iou of the wheel, nnd discharged 
into the exhaust pa*^igo ol the opiiosito slcnin-ho'id. This would 
bo tiko <aso bill for tho piissn^ns ir ir<, midway between tho steaiu- 
hoiiils, throiiph »lii< h a largo ix>rlioii of the stiaiii thii- contitio;! 
expands itself into the swond or mate engine, which is of ^VO^ 

lar coostruction, but tymialnlng only foor instead of eight piatoiML 
The chaniMi la whieh tbe ateam worka la the aeeoad ongtoe may 
al<<o ho deeper, and any desired ratio maiy aabsiit lietweaa the 

capaoillca of tbe twoen^ncs. Sup]>oso the boiler preasnre to be 

fiO lbs. per ^square ineb, and tho cajiaeity of the second cnpiiio 
Ih.' twice that of the first, stoani from tho boiler at Oi> lbs. above 
the atinospliorc, or 7.'> lbs. total iircs,»iirc, is ex|iandod in passing 
the jmssage 1" into throe time* its original space, two volume* 
gnirijf over into the second ongino. while one volnnio remains in tho 
lin^t. The preaMire will thus be reduced, according to tho law of 
Boyle aad llarrlotte, to aboot 3*. 9 ss Iba. total, or 10 Ha. ahovo 
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the ntmospliorv'. Tlif uilililiolial I'lirw, lluivfure, due tn tlir i.\i»t- 
ooc« «f the Mcond «iigui« will bo that of 10 Ibit. jrar inch upon • 
doaUa ana, or oBMbird tturt of thft JiTBt cogiw po X a = 00 X i]. 
If tlw cdgtuM an condoning, and «slMiint Into a periteot vjunmin, 
the power oftlio tceond engine will be two-tbfrd* thai uf the fint 
..; 2 — T"> x ■!]. Ii' <!iu winl cii;,'!!!!' 1<<' mily i in im|i,u'(; \ 
1.1 ilii' lirst, llio prt-^-niv ml il-< pislonx w ill li.- hull' ltn' I'nil. r |.r> ^■ 
si.n-, i.r oT'") Uw. ; iiiiil tin' clToct of (lie foci'inl will Iv ono-Iiiill tij.j 
lii>l, wlicn botli i-\li3i:!'l iuto ;i vmiiiini, or ii lilllt iiiort' tliuu oin- 
tlllrd, wlitii oxlmu^tins into tlic utriio-iphcri' [;;7 ij — ID — 'J-J-.j Iby., 
2S*9>COX$'- Whiitrvfr tlio proporliou, ii little rflicction wi!l 
SllOV tliat tbU --icnnJ ux; ot' :i |>orliou <>l' tin? ••tt !itii U no tax njion 

tlM power of tha fint, but rather aaasu it, bgr leanng a amoUer 
qitoutiljr IwbeoxiielladthronehthottdiaiNt. Ja)jm»majnUHs 
oaJeolBte for hlniMlf the efTect of any other ratb batwaon tho 

eylinderx, ur of any olh«r initttil preamiro than 80 Um. The inven- 
tor prt'fors !i H-c-iiml OilifiiWul' iibonl twiw tlit ciipaoity (»!' tlic tiri^t. 

A (''insiiiiTnlilo advniitas*! If <li'riv«<| under donici rtrfiun- 
fijitiri-- fruiii llio oxisUnc«> of two pn;;in<-i, i.n tin' |i(ir>iliilii y ot' 
ii^inir JxMli tor ii fi-w iiiiniiK's on nny cstra^rdinnry oLc;i>i.iji, under 
full pn.-.nirc. l>y I'oiineolinj.' earli dir. : I , v. 1; !, (lie iMiilor. In Plato 
VUl., a n»presoat» (ho lir«t and 6 tlie iteixiud vogioe. Under onli- 
naty ciremnataiiM*, thu Mop-vnlv^ < and d bein^ o|i«n, tho atsam 
ttom tho bdSler would ba admittod thtoiii||li e mto a alone, after 
woriciag tbrani^ iHiicih, a partion would ptm over tbroagli the 
»ti»p-v)dve r/ into thf cylinder 4. Should Oflmsinn ro.piire nn ex- 
traordinary effort, ilio Tuivo d mar he elostvl and e o[H.nt.d, thus 
Rliutliii(t the oomiiinnicMs 111 '.i .v. en the oii^int-^ and o|>cDins oac!> 
to tlic full |>rc.v^un> uf atoatii fruni llio bvili-r. iiuUi might hu tbuo 
n nrkod » UMig aa tho boilar oonld ^enetala a wflleioBt anpply of 
Meam. 

Unlike many very ingonioin o.>QtliTaaM» for etbetiug the miw 
olject, Col. Banowi^ Rotary reqairea no utoanal toob or extraordi- 
naiy Afll, eifhar in tho oonilnietkn, manai^ent, or repaiie. A 
rimple nwreaMiit of tlw l(v«r/t Fhto 'VUL, it4)r>s or rc« cr^H tlie 
engiae, voA the manipnlatTona required In It* inatuMciincnt, thmi^h 
doiimndinii ooni[>ft«»t cnjilnccns arc fcrtninly ;i~ - -iiiil. a- in any 
piVviblo form of tlie retlpmcatinp cnpnc. WaUr in iW lylindor, 
ttioi!;:li ^ouio ol>»triiflion wlicn in ftrcat qmintitios, isalwav-i f]ul(!»ly 
• ov|>fll<;d Ihroiifrh Iho exhaust, prodneins no strain of nny kind 
ou either ti.xt'd or working partg. All these are merits Nsadily 
Mppreciuted by tho practical enifineer. Many invention*, Tory do* 
"irablo and economical on pap<^r, are rendered itiexpcdiont by tho 
jwpoaaibility of regoirs, esoept in the ahofa where they are tniOt, 
or by other fraetkal evila ariring fl«n the tntricacy, or potinily 
ftwm tho wmky ailoM of tba coDtrivanea, when pkoed tn tho 
care of men nnaeeostomcd to tlidr vm. 

The inventor hn* con«tructed, at ditfcrcnt time*, two finale 
engines on thin plan, both of which are jiMtly considereii lii(:hly 
successful. Those each have four i i t .n- with no provision 
for expiinnion ; but in other re!.|>ect!t elio latest and largesit U pre- 
cisely ao figured in the plates. The smaller engine b now oniftxhi- 
bition in the Crystal Palace, the larger one is in nia oaaanallTea- 
■el, rhriiiencd tho «*Itolai7," aUailad to In tha monthly notes cf 
onr hut nnmfaar. 

The iiiTeation hat baan Botload by tha presa of tht* city at t»> 
riom itauMi witMa tha year past, and alwaya <]iiiu> favorably. Tbo 
SoleotiSo American presented quite o IWl description, illnhtrate<l, 
and hiui noticed ii finco on wvers! o<N-«»ii>tt«. The Jonrnnl of Coin- 
inorce. of Xoveniber 2Tth, )iublliilM.>d a cummanication from Ibe 
inventor, giving a history of tha tvo eagf nea, ftom which w» W' 
trsrt fhtr f<»llowiFifr * — 

1 (n ■ i.li.-..' .-M-iii,^ npiinist rotarv cnRine^* is 

|«rvtty generally knpwn to all whuliavopMdanyattentiantoBteain 
enginaa; aa also tha argnmanta mad by master oar praetkal an^* 



IKer" riiid M'ii iitiflr J^■I|Iktll<'n. that there could Ihi but little or no 
p.iwi r obruineil Iroiii the lotiiry ujilioiil ;i (rre.il velocity, and cen»e- 
(piciitly :it u f.Tc;it N.-i .<l <tcjni,.ind tlm; tlie wear would Ik- so iinoiiual 
and so ditljciilt to licpt sUruu tit.'lit, and frii ti'jti so jjroat. that 
tiloy eowkl not be made pmctlcable. lint kiv they, wv admit tliat 
the mtiiry motion i« the nioM natural ami ui.Vt dc«irBbt«. iiuv. If 
yi. c.in pr..di:ro:i r.'t;iry tint will Wp up a conetant and «|aal 
pre-s.ire on t!ie pistons with tliOospiinsive power of steam direct, 
Mii:r piliKinj; »> onaiii^'d not to idlow <i| the escajie of steiim, 
witli il li;;lit iiiiiotint ol IVieiiiin, with the whole eomblniilion so nr- 
raiwod ns not to be Milijc t to frt.r|iKi.t repairs, and with tlierrr#r«- 
i7./. .yr(^r/<ff. . whieli lire iKr. ss.iry to tuake it pnicticuble, than We 
will admit that y.Mi litive ;r:iine<l the l.uifT-ile'-ircil (mint. 

"My first rot.iry in tho pro^^ont form was jilawjl iMJardofa 
littld boat, which 1 htid Iniilt liir the pur|w»e of more fully testing 
it. Iler nanio was ibi: liotary JixpaiiMeni, M feet loot;, T feet 
beam, and lo feet acmwx her snards, {nddlo-wheel* 4 fiiet n inctiei 
in iliumotor. Tlie eii-riue lioin^f small was poarod to the main .shaft, 
t.> ttiko the advaiUare ol" leverape. tli« en?ine makinp 3 revo- 
lutions to the p:i<MIe-w heeK' one; the >t< m"> oliuniberto theen^no 
wa- only 12 ituhes in di.nmeler, .'> inc ! « iili, and I »( an inch 
deep; which is <livi<led into two chambers, by means of ahntmonifi 
or ste.on heads at opposite points, tliroii(rh which steatn is adiuiHed 
uud e;(liuu<4«Hl, uttd acts ul(vruutvl> uu two s^ts of pi»UiUis thu- 
rongfalyarohUiigalloHm* prManro, and exrrtin); donUo power, 
and can ho leTonod {nstantaneondy. Eaidi piston |.resenla uaroa 
of S| aqiuu'o inches. Aetin); attcrnatety on two pistona, it giTOi 
thlsutOe enirine bill 71 npiare liielies of piston xtirfaccandthatat 
a Ieverai:i! ol of an inch. Such is the size of the cnj.'ine that 
]jro|H!l!od my Rotary Experiment on our rivers al>out 14 iiiunths 
since, her paddle-w heels makintr from 7u to *<i) revohitioiis jut min- 
ute. The boiler whirli stipplie<l her with steam was very small. 
estiiiiatc<l to be from 2 t« -J horse jjower, and ^vas supidied with 
cold water direct from tha river. Yet we had no dlffioully in 
kcopin;; up a i-iipply of stotim, nsin;; nboiit one ton of coal iu 8ft 
lnMirs, I thinlt no reoiprixrntini; en(,'ine of tbo saiBO oapnetty can 
produce n like beneficial result from the Hame ainoont of steam. If 
the aliovti ijoint* are adiiiilte<l, what i* there to prevent its final suc- 
cess { I.* il more subject to repairs I UmI it not the case : for all 
tho time it was in operation in mv store, it w.as put to the severest 
test, by u«inp pries and levers uniler the pulley, to fry and stop it. 
and in various other ways; and from tliero it was reiito\ed ou 
board of iny lioiary Experiment, and use<l in the very rouj;he-<t 
manner, and iisinB nothing but salt water in my liuilerK for live six 
weeica it was on board ; and for some days while InoperatJna there 
Mm* not me drop oil n«ed on the HutaVy. Yetitsaemodtowear 
smixitbor and .smoother, iiisiciid ol' creallnntfreat frlotionBiid wcar- 
inp out of order. So from the practical ri-snltsof mv little Uotary. 
which was more favorable than I had anticipated, } «as induced 
to build a large enpitie niid bont. ol 75 feel in lenpth, IH loot boiiia, 
22 feet acr<iis the piinrds, and t feet hold ; imddle-whecls h feet t 
inches in diameter, ]ia<ldUs n fe<>l .1 inches h.np ami 1* inch dip, shaft 
H'j incbds, wliiclt runs on anti-frictiuu roUccs Kuuilar lo those usud 
on patent aheavo blodcsi. Theeo prorad a fiiUnn, a« tha voUeta 
would eat Into tho box«« when under (bU prnmia of aleam, and 
oreated great fHction. They neiv reinov.-dahomtbreeweekaMacc, 
and the cotninon oom|iosition boxes stihstitnlod, which maww a 
tiiiidi lH.'tlcr purpose, u* I have obtained a preater f]ieed since, and 
pot 1 h-jii- of 111! I Ik- idd dinicidties. The hoiler used is similar to that 
of the l(K»motive, (i foot lonp, -1 feet K inches wide, and li et hiph ; 
fire chanihcr, :! foot by 4 fe«t 2 inches; t^.'i tuK-s 2 im-hes in di- 
ameter ninuinp fnim tho lire c!i!unU.*r to the back of the boiler, and 
rctoming over the tup of the arch to the fi«nt uf tbo boiler tn the 
smoke «a<^c. This construction! of boUor 1* itood ftir (tenemtinK 
ateain, w here n saflicient <lrafl is ohtaineil ; an<l as the natural drall 
was )ioor, I substituted a small blower, tsiiice then I have I'ound 
nodiltkully in keepinp up a supply of steani, w ith c<inl that wtII 
not clinker, (allhoupli I Miiiply my boiler with cold water direct 
from the river.) Tho ca]meity of my Kotarv will best ci rni irc 
with B recipriKtatinp engine of HJ inches cylinder and -i" in. Iio 
ftroke, my ste.im chamber bein;; 'M inches in diameter, 12 iui liw 
wide, and' 2) iuc1ie!> deep ; the face of piston lK-in>( 27 npiare lnctie», 
iVeaiu acting nlternaiely (m iK-s<-rilieil on tho t^malkr enginc)_^ it 
giraa M aqnare im^ea for the etTectivo pressure of etaam to notion, 
and thatatalevarafio of 13J incbcn. h>upp«se tho stoan to be at 
80 lbs. pre.<esnR> fas my certiJlcate allows iiie), 54 tiiue« BO wonld 
show 4'J20 lbs steady previure in the shaft, at a perl'wt leverage of 
IS} inches. So the power of engltio and q>eed of boat may be in- 
oreated and dindnUhad aooordfaig to tha premure of steam nead." 
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TUB PKINCETUK ANU HER P1K>1>CU£R& 



[Attguit, 



My i>t««uut>(iat " Uiitarv," III' whii li tliu aliuvo is w J<->crijiti(in. 
h«.* bi-i'n rnijninf; on our rivur at itiltvreut tiiiicn lur liie la'*! lUtvo 
iiiuiitli^, am! wa* initii cd In- iiioifi of the papers of thU city, and 
seoQ from mu-.i of uur stcaiutwou. JJut few ar« aware of the «liiiiiiMi> 
tirailM of tlwMgiDft.aiid tbaraaUaBoautaf atant ntadtiopto- 
pd M lai^ a Ixiat. Bliehaa1ie«nnaB(altiM»(^ataBdi thma fai 
ron^ weather) keeping pace with »onie bouts tliat were thre« or 
Ibnr tiinc!) her ciipscily. 

On Tiii;-<ilny, ilie lliili in>t., we lefl the city with our »tninih<Mil 
'•Kiitury" fur Altiany, tiuikinfr tins imissurc in is luiiir* running 
time, mIi1jo;ij;1i «>.■ Imil n liin\ } wiml iiciiiu-t hh nil llio w.iv. We 
niiidt' the (iiidwip.' frum AUwiriy I r. y in -l^ iiiinulo?, tlie tiilc at 
the eaaiv bvins agaittitl lu. At ;i o'clwrk wo were ready to return 
loAlbaay. wbeo I Uft| A* G«ori^ Law, a knga Aaigbt and poa- 
•enger boat, aoine 900 fett in length, and MUidvad a Out liOBt Ibr 
her size, wan about IGO yard« ahead, and all die ^ined on me from 
Troy to Aliiaiiy wiut JuM 4 minntc«, my boat muking her pusago 
from Ktat^streel, Troy, to StHtt-streer, Albany, in just 40 minutr*, 
iiMking G7 reviihitioat ye/' imnutt. 1 nuiilil licro mention tliAt my 
engine is conplcvi ilirtut to the main slmlt. At 71 oVloi-k p. H. 
we lell AlbBn\ ( ii "ur way for New-York, ami arrivid the neit 
day about 3 oCloek i-. m. — our rntming tiuio from city to city be- 
ing 16 hoars. 1 fe«l confidcat that with 1 i tons of good cnal, I can 
ran my boat from this city to Albany in 14 hour«; and I believe 
I «■> taka OMoTiHir rivar boati, and put one of my rotary engines 
OB toaid of hor, tbat diall noe ateam at as low a preaanre as re- 
qaired, and pnmel hor at a gain of apeed at least one quarter, and 
a gnat aamg Jt toA and apace ; while yon may sit in your saloons 
andiMurbpil as when in yoiirparlm at iMOM, being ftaedftwa that 
■ne'iiuii I'r. v-'iiro nod •iM'iiiatingiaodoii wliMi oaaoatbeovweoaw 

by til" iMi;/irii.i nr,\\ in ii-*. 

riii- n tary tfiii: i.r.iptis my steamer '*Botat]P" has not had tho 

leui-t thing douv to it siacu it was (Hit vD boaid; not even a screw 
diitariMd, aad irilh pnyar attaattoB wiU Mt mod roprin ftir jaan 
to mum; and aa there an ao anribMa in eontaat with oadi othar, 

air«|it tlie pnckinp. which is tnctallic, it may ba Npaitad at a tri- 
fling c3i[H.'iL''c. 1 Imd now works witli lesa MotioO, if powillila, 
aad Gttta off her (team closer titao when fint pot la opaiamk 

The boat fa aadoabtedly rery Aut flir liar aiut a Ibot wUoh l» 

doe In a great measure to hor model. ShcisnowrnniiiiigooangH* 
lar route Initween Newark and K. Hullville, V. .1. 

It is i«nrt'cienl to !«ny of tlio [iriH tind «nrkiii;r ..f tl.i* oiirini-. 
that up to the ('resent time. .Iidy U<ith. eviry delaU of the cn^ne 
is in perfect order. The noarert approximation to the amount of 
friction Ls obtainc<l from the foUowing data, ftmiahed by the in- 
ventor and the engineer of tiw boat Tho aHaO oagtaot now in tho 
Exhibition, re^tilrea % Ibe. praam to ooBBnoa and aalntalii ita 
uoHoB imlnadad, Tho boat angtaia iB|aim • lb& to iokiIto tin 
wheels and work the pimipa. Thia, If atrietly oomot, aa w« liare 
0*017 reason to believe, will compara well wifh tba nu^ority of 
lOciprociViiik' i.'ii|,rincH. 

Til iiviiiil tlic liitrtir of iiii'el;, titliii); Tin,' iiHi kim.;?', wliirli are of 
aieel, ><maU gnioM-s are made in llnir -iik-~ i\\A fdled with vofl 
metal, which is allowed to project slightly in all dircctioufl. The 
packing is then forced tightly into ita place, the soft metal readily 
ad^ting Itialf to tho aiao of the ooTii^i ^ aUoving the dight ino- 
tiflit ■aaHNny to paiAiB ita AmoUooit 

TUantaiyiiiaperiorl&aavwalpaiiitBtoaBrirtA irUeh m 
are fltniBar. A gontkraaa of oor aoqadataiMa infbraia aa that 
he ha.'i collected 2SS such designs. One point, of no little import- 
anoci, in w^hich this engine stands alone, is absence of injurions end- 
wear. Tlio paekiiig iif the ends always tends to wcLir uin iji;;.]];. , by 
reason of tho greater velocity of tlie pnrt.'< mure dii>tant fmiii Ilie 
centre. ThU is avoided in tlie engine in <|tie»tion, by sinking (ho 
ateam channel entirelf within the rim of the stearn-whevl, so that 
the only frictioi^ii fldr against the inside of the cylindrical surfaoa. 
ThflN ia in thaoiT m laeimlty for heads to the ctflioder at all, ox- 
oept fiir groona to oeatNl tiia ndial mofamaatior dio piitaoBi 

This invention \m taoB aaooad ia Tiigbmil vaA Vtmnob, and a 
(otentis, we learn, about t* ho ^anad Ibr our own oomitty. Ool. 
Barrowa ki a ivaotioal maa, better known generally hb tBTeo- 



tions of Amaeea aad heating apparatus, and has s|»ent much 
time and money ip ttriaging thia siil«ieot before the publio. Uia 
addreo* is, Eb«ooaer Banaws 2S8 Water-etnat, eaeaor nfH«a1r—. 
Udeciljr. He wfDpvoiaplIjr fbmiBh any Author inlbrantiOBWhldi 
may be daaind. 



Tiia Priaoetoo aad her Propelleta. 

Tvm th« Jiwnslof Uii; Fnnklin IntfltQia. 
Kri III a lir.c urtjc!« of con*ii<icmi>le Ivn^li nn the .'hiti w i iiin rrioua 
too, coaiinuuicalcd to the Joamal of tlii,' Krmklin lL«(.tuic by Mr. Chief 
E a p itwr lehmrood, P. B. W., we ealfici ti n f^ikmine u smmif th« 
most loHMitaat peiali rtlatlng m> the kuti, rig, engines, nnd propellar of 
tU* veiy eflkiaait aawl veaaai, |iNM«aeed la anathir pan«nph ^ the beet 
BMnl-o^wBr tteamer atw yM i^oat" 

In the winter of lfi.37. ('n|itj»in .lohn Ericsson applied his |iecu- 
liar fririn of srrew tn a small t.nat e.ilUxl the Xorrltij, wliicli was 
run on the caiuj between Mancheflter and I.ondon, EDjtland. Th.- 
SvreUy \* mi<l to have attained a speed of from 8 to 9 miles |>er 
hour ; this was in the Tory infancy of screw propidBioa, aad the 
l>erformance lH.>inswitn«eied by Capt.K.F.SioonoiB,nj9J(.,anoDer- 
getic officer of tawataod fortune, he was so atrni^ with the peOoHar 
adaptitnde of the new eystcm of propelling for war etcamen, tliat ho 
hodasnialliron steam vc«»el built icalled by hfa own name), fltted with 
the screw, and i)«nt to the I'. States^ On retemiiig thither hinael^ 
bin representations to the I'. S. povernnient re*ultcd in nn order 
to l on-trurt a screw war steamer of ei.n, ri re ; l>ii -moi. ^^ lici 
had also come to the Tnited State?, furni^hid ilie i>l;ins of the 
entire machinery, and the nwull was the I'riiinlm. vefsel 
.was oommenoed at the i'hilA<lt'lpbiu navy yard, in July, lH4'i, and 
waa iidiiiad aad aaiiad in titteen month*, in 1840 abo waa aor> 
TOivod at the OhMtetown navv yard, Meawebtwette. and her IvdL 
principally built of nataaoned whito oak, ttaanailad; bolag Iband 
too much decayed fer repaiii, the maehinery was taken oct and tiw 
veaeel broken np. 

Hat one alteration waa made to the Prinrcton, and tfant was tho 
substitution of the Stevemi' for the Eri(>.'.*inV ttre" . in March, 1 8 1.'>, 
at a cost of $9,000. The c<*l of breaking up t!ie mk-kI wtui 
|l.'!,14.'5 34. These items ailded to the tirst cn-t, ami to tlie r<']iairs, 
i;uiki -i the total cost of the resj-el 1^2^,001 77, from which mn.st 
U) deducted the value of (be engines and shalting (ui^cd in tho new 
vessel of the eame nameX and the valoe of the old iron iKtilen, 
and Stevens* bronze acrew, and the bronze stem bearing, 
(taken in part payment by contractors for new vessel), aiiiouniiiig 
to about ^3,00U, leaving the cost of the PrineeUm to the govcrn- 
moDt, |aaO,001 77. Daiatiao of TaMilhim data of eomplation, ^ 
flva yoara ud aloa montba. 

Hoti-— W.iii nr^.f.'.iVJ liic w«ti r, proTialons, aod Store* 

rxi"Crt'ic4. tlic *ii*(iUixin» i.t in, - - $r4 ton*. 

(Virrrnniiiiilinir 1^1 a inc»n drnl\ of - - - ]it t*('i;t llilicb 

l.riirtfi of liiv liMtl line from forwiml side of rsbbet ol 

iititii to aft Hide of rabbst of post at th* ebeve Ujn. IM feet ti In. 
Kxtntia' liMdtb, - - . • M <* 

K'ptit ef hold, - - - • II « tin, 

ri- iilti from ivi<>»n losd lino t" InwcT cdif* of rtbbet, 14 " 
IUHjJniTnu-nt ill c'li'i I' ji 1 1, r\i Mij'ivr i.f k< t l - 8S,9S8 
IVi-p t in prwf'i'rtiiiii tg I irv'tiiiiitfrib'tf |iarii!Uilopipedon 'S89 
l>i»f JucvmriiC iti jiruportion to cA'linJcr, lisvine for base 

thn tli>ktitii? tint' - ' . • - «aga 

IKsnUoement iu (iroportioD to cyUndsr, bavinf tor base 

the (THitestiuimcntodtrBaavefMiaatien, • "tU 
Centre of gravity of displacemoat beiMa the middle 

of the laigth M the load Uae^ ... sfpctlliln. 
C'«ntr« of giavi^ordit|ilageMnt below the Msaloed 

line - - - - - 6 " 4i •> 

Ari^n of mrjui Icuii) line*. - - - $740*9 io. ftsl. 
" " In )>ro[iontoa to cinumteribiiiy 

|ittr-Jli'!nf;riim, - . - . .gji 
( < litre r>t (.-fuvlivor am of Dsan toad line beflm the 

iiiiddio uf ti-ic Viigth, - - - tIketMia. 

Area of (irvatest itnineraod traiisTcn* ee^ivg * m eq. fwl. 

lian to ebeunaeribing lwtKlliiI<j|rrun, • •SM 
reatrf i>f i.'Tnvitv of »r^.'4* ef gruuteftt tmnsvcrse wrtioii 

Ivlr.v. Mu nn Ui.i r,n», - SOetlllMlh. 
I>i»i:-tii . if ilir ijr. jLii-nt imni*'r«<'ii trnndvcrwo a«ctiiNi 

'i, i iT th,- iil.i' .if llic lenirtli, - . 7 " II 

I!> I 1' iKitu i,!r.- bIkivi- till- ei'nlrcofdisjJaee*'!, T " 

l)i>|itaoeiaeut per iiwfa at the mean load line, - ^ t>lT tOBi. 

l iea ad i l eg we%hl of bidl, . • . jit lens. 
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THE PtttNCBmN AND UBK PUOl'EULERB. 



lt>: 



i^arfuev oi t<*iirr-c:^. loj.^jiilri, toji>^il!Ant ^aIU, jib 



CmtMCf elf' r. Ki'luru tin; folitrc of Jl^pL 

" kbove III* locan ImmI Hue, 
SnHkw of nail tu ^niortlMi lo ana of jdmo IoimI liov. 
M " " " grsnlcM SanMnM 



lni(i?\ cf^* ►•Ci'tsf-li. - ^ - - 

S'lunii' A.'t of »tirf]i>^ of nail in pra|lortiMI to lOOS «f 



Jipl'liiCCIJMJIil 



U.".>2 i-.j. ffol. 
» feet ^1 in. 

ruioiDO 

li MW l-Ol) 



Enoism. — Two Hvmi-ojliinlriral, direct nctiiiR, Miuleiwinf; 
cngilMt, wllb recian;;iilnr ]<iston9, vilimtiu); llirou-:)! nn nrc of , 
Tb«eaginaH »Pe minc-hoil <lirf<:t to tlic norew !»li:il't, wliii h innkc!* 
one nnolulioii to fttoli iloiiljlt- stroke of (h* i'n(;im> jiistons. Each 
seini-cylimliT Is nprn nU'iit to nn orJiiiary c_vliu<ler with ii iliainotor 
of 57J ii)olu« : '■tr.k ■ nf ; i-ro:-. 3 fift ; spncc (li'plat'i'iiictit of lx>fli 
jiiri.lorK j>fir -iiMM'. lu^<ll' lil.^r fi-ot. Tins oiipiiio Imve n lixcii tlidc 
put-off valve, »4>i«.nl U m in'W\>«nA<:at t-cct-iitrio, ftiiJ cutting; off 
Btouc-tbirJ tlio >lrok«'of j>i»ton from the oomnnwiwiit, Ths 
fleam valve is the roiuinoii thrcti-ported tloAe. 

An-a f'f r't"^i)i prrf, ... - ]i>i jq. indtM. 

" •xhaUAt jwrt, ... jg^ " 

Bttmn (MM bei wMU cut-off Mid •i«*m ndTwi, one rod 

of M1i(;llDd»ns .... «cnU« IM. 
gloun -rmuv hc'trMD llomi vrivto •n<1 i>ii«oiix,oii(i i iid 

•ni-itlnyliii>l«io, . - 10ft « 

Wi^flit I't' mcinai, aMlil*]** lit wrcv |>ru(iclk'r, but 

inrlii.'-ivi: of >l>dU|^4k&, - M-UIOIM. 

Coal IS( NKf Itn. — 
Thu cuiil blinki-r* arp nf iron mid wciirh - f»l tontt. 

Thin vt#twl wfti I rip-tn illy flftwl with tlio Krios.ion •'^■rt n-, as 
shown in fi|f ■ 1 In- r. n i\ n- jilmul ill the stern of thi- vt ^^i 1 ; ^- 
t«e*n the «t. rnpo!-! and rtiJ'ier jKWt, and was coni|>oi!ed at a brotu!* 
h'lli, driini, imM in <«iio l>io«;; on llii' drinn wcro rivclt-d 

6 cJLit brouzv ariits. Iliv sorewviu B«cured U> the ohafl (which was 
»tt|Mriiic) by « lo«g atosltetlMin, let batf tetotbe bnb, kod 




in tbu H^im'tfiiti' to '343 tho piloli, Thv bludcfi ovcrhuni; the drum, 
frnin tthii'li thvy ciin rmt ; tl»>y rvf* eijiml in tlio a\:iiTvm<,*.c to 
V-l";:;* tilt! piti'h. [>it<li uiiitiiriii for the entire iwrt.v Mrrlux-, 
and U vtiuid to 2^ tluit;!) the diameter of tjie acrew. The foUowUig 
•are tho dlnaoilOBf: 



l>iiiin:i<.r of Imki. . - . 

'iiiiiii, .... 
" i«rriiW, - • - 

Nuniln-r i.if nfir.ik, ... 

" ^tl»tic«, .... 

Lo^itli of tha am* aiiJ drum in diroelloa of aih, 
" Hrawat S ittx i> iiu-ltaa ndiiDB ]b d]fM> 

tSon nf «xi», 

I'iteli of Ihc «iT<:»-, .... 
Aiitrli; of 1h<! MiwLu nt jMiripber; from n liikc st right 

Ili-.l:L'.iiJal utui> of llie i> »nii», - 4.1-'^:*C fq. tY. 
«UikU*, • 180 S8* A 

Total bcTnnidal aiaaofdie uraw, 
Pnjaalad aiaa of i anai on u plau« at 
rl>.*lit •nirlit^ to axiis 
" " « U«.lc» " 



I <bot(Ia. 

U " 
«. 

i. 

I fevt. 



K-M4aii.iL 



4 " 



1M t32 »<i. ft'ck 



^tiO rrojr-i'ted iirL'3 of arrvw on a pltuie at ri^ht 
Misl«a to axU, 
llcau mrtUm of nuk i 
Walcht of tha aonw, 



•I^Owpounda. 



friRTExg' ScBEw. — C^oniinmloro Stockton l>c<>ioniing dlaoatiofliMl 
with tbo ficrforfiuinoo of the £ri<-aiu>n screw, had it taken off nt 
the Xorfulk Navy Yard in March, 1845, and a gorcw dig. 2) dcc4f(n<-d 
by Stcvfi>«, of IIolKjken, with iht> foUowiiig ditnvttMioiiis Bub«tiluted 
for it. ThL") screw WAS al-o ni ; l uiui-. Ami .>f uniform |>it<>b tor the 
entire screw «urfa(-c ; thickncta of bbuieo at bub 4 incho^ Each 
bbide and the on6-<>ixth part of the hub wei« cut in om piece, and 
the wiiole riveted togcthor. This aoratr wis Henrad on the aibaft 
Id th* Mme BMmer «■ SrioMeo'li. 





liair t>N- tfvaft, and by a .•strong ttii't key ifcrongh Irob and 

shaft, ni ' I. V ji-alnM. 

The tbii-knc.'io of the bladts at the drum wm out;. 11 iDph.— 
The proporlions of the screw wero tliow (,'cnerally employed by 
Eric*«or,v!/, : ••-ix arim inside, and i»i.T bUde^ oiil-<idc lbi< !!riim, the 
drum In in;- pluoed at nearly half the distance from [hM i[ilu i . .tf 
htib to periphery of ncrew. The amw and drum were of uniibnn 
>fll■8tl^l■lelmlM<Nl ilieaxieorilieacnWf aiidthe aniiair^ 




T>inllleler <if huh, 

'* HCTWW, - 

Nnuibcr of bludof) 
l^iiL-ch of 



Fitoli 



oil liiih ill direction of axin, 
III }t f,i^t rjuiiiu in dirurtiuu of axi*, 
4rt. I'tn. " " 
" iwriplitry " " 

■f the scrtrw, 



lilonn Aqgi, gf tt,a btadiM at ji«ri|dMt7 fram a Uuaal right 
eqnii aegite to axta, . - - - - 



» fcrt It hidl. 
.■) " II " 
4 ' « " 

4 " a « 
aM4lkat. 
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HtUooUd or tlw « blwlM, 
FiqlMtiid " ** <Mia|iiaiNM 
Mmu Auction *r tdteK Dwd, 
W(4(lit«rilu»iieKW, 



ixminiiniT Tit mt the reuvtivi: EFncicNrv of m 

A>l> STEVUNs" ftHLWil. 

ElHCMOS ^Ri:u . — In onlor l» coiniiftiv ilie iirniwlliiiB vnlitis of 
ihe two fuTcWfl. tlicir ]Krforiimiuv^ were iirpiiriitclv nwiTlwirKMl in 
mnorttli watiT, b_v riilliiliiif Ilu> vo?wcl!t forwiird anil li;K'k over llip 
Niiiic ili^UcRo, tiiakina ^ix runs in all with <«lcli ikti'w, Bt n mt-a- 
Mirod ftudito mill.' of 5,280 I'ect, lit NurlVdk, Vii. Tlio Krirs'-oii 
screw WM cxiKsrimculuU willi ou tlic Ith of .Uaivh, lSi5, ihc draft 
iif theTCHcl bMiislSfeotTiiiebM r«rwwrd,aDd U fMt (* Indies 
•ft, orn mcaii draft of IT Act li ineh. T1)« motm nrn vw N.W. 
4W. »iidS. K. } K. Till? water was jKrlVi-ely ^'inoolli, and then; 
WW a lii'ln lirc.izo from tlio aMtWWd; U>]i|.'uUaiit and rovnl ynrds 
cronscd. T!i,! tiiii - civcti wtro taken nii d<H:k hy aatop watch.— 
Tli« rtvolutiiiii. Ill 'Jiy ^Tow wkf*? o.iintod in tbs Ml(|llltt fWHL 
Tho tiul« wju rua tliree tiaim in eooh directiou. 



TOE FB1NOEXON ASD HEU PROl'BLLliUS. 
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Ttid tflue «f rumtiir* nn)«*i 
TiitiJ nmnlicr vt i««iltttiMM af tbt acnw in«di> In 

niniUiur t ttilM, . - - - tM&. 

ilD«ilanb*v«aid|icrl«mrlii<lMaMiiinM«f«l^ 10-9HU 

Ktvolntkowi off tha «er«w per mliiata, •- - V-KM 
Nlip -jf III' ».i-n'w ill [.cr o iil'iiiu itJ • « I'l? 

Mi-.ili .■tlv ■liv i' prc^Min^ ptir mjilJirL' ilioa llUldM^ lT-7 |x>iilnU. 

ilori^ » pi>Wf^r licvi-iopL'i IIh' •jii^'iuijH, - - .'.I 'l-M'ij ^ 

STKvcNii' Scitsw. — Tho £ricai»ou iicrew lisviuii boeu nswuvcd, 
ikad tba8MtmH'aol«tint«i,atrial WM madftwUblt SlarabSSil, 
I MS, between tbo Mune points m with tbe ErtcMon. Tbe draft or 

the ve^fet, condition of rijjfring. Ax., were the faiiio ;is In-fore; bnt 
tlie water witi not quite m aniouth, and tbi>rc> wivi it tc>|>;niUaiit 
Ureeztr from the wentwurd. In tlii< o.V|ieriiiH'«l tlit iriilo wii- not 
niti ihreo tinit'H in each dir»)ction. on luwuiit of vi ->vcls x<-ttiii|t in 
tin: wiiy ; it WA* run Iwiw s^ainut nnd fuur timw « >•'> tin' wind. 
In cuUnilnlinjj; the rc.'inll.s however, I hiivo cor; ' 1 In; thi* liy 
avunijjuig tliO uviaii of tho two ruii» agaiiL-t the wind with the 
mawn of the four rrnu with tbo wind, and ukinif this avdrttfo as 
tha trna parAinnanoe nninflaanced by wind or oorrcnt. After tbe 
trial the Btoreai' screw wa» pannaiiantlj retainad in the vceaoL 
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" uumbvr of ravoiutioim of tb« wirew uukIs in 



Sptxid <^f Iho vciMcI ]*r hear in utatulK inilc* •>{ StM ftsl^ IS 
Keiralaiiiih* Iff file- .■«<'ririv[ti'r ininuri*. - ■ HHi77Q 

Ktijiof lllcMTew ill I'l-r L. iiltn:i« iif iv ^peml, . fttO 

ICeaa cdiMtlviii vri >Mii<^ |ivr i-|uutL' ii.i'ti <;r|itildB»^ • ISjiaaBli. 
llama |Miwardiiv<:l'ii>t:.niy iIr t'ligitiL-i, - - <064o& 

• 

CoxpAsuoN OP Tint RBsntni — Takii^ the boraaa power denrcl- 
o|iod by the ('n|?iiiv>i u.s tho ex|MMiida fiir iba powsm^aiiid the oubaa 
of ihe V|<eed4 its the iik :ki-urc of Ihalr oaalU eflbola, WO aballobtilB 

Che followiii)f re^'ult*, viz; 

I'owxr*. SjHN^dn. 

KxtcKton tcnw, ..r liAHKJit !O WiM(H or 1-<mO<*i> 

iiMvenit< »■ ./'^ arl<SI«M )S1KKI«0» orl.»l4W 

and al-oM 

That is to Hiiy, the Stevens sercw wili more eronoinieally c(H- 
eleut Ihaii lh<j i^ie^cuu in ihu pruporliou uf 1088 to l OUlt. ivow, 
Mthe loM of OMltal effect by alip waain a alight degree gteaier 
with the Stevens than with tbe Erioason acrew, the eoononrioal 

snperiority of the former must have arii^u from ib* loss friction on 
the water, owiii^; to its ftroalty less surface, if the Hurface of the 
drniii he iiicludeil. I h&w been infoniied by the eiiKiiieerii on therW 
oeeii-ions lluit during the exiieriiiieiil wiib the Krii >.<on .s'rew, one 
ronier of one of the Madi-s Wii.i eonsiilenibly bent over by having 
previously struck boiuc doatiiiR l)o<!y; likewise, that thu l;()ilen« 
foamed eolwiderttlili , the consetniencis of which >\uuld he n lower 
oylioder proMon imponioonllf to tho k>i]er lire-ware, tod* greater 
toad of injection water thrown upon llie air pumps to nuUntnin the 
Kline Imik pressure in the I'ondt iLsi rs, while the back |»res*>iie in 
the cylinder would be hi|;lier ]iro|K>rlioi«illy tn the coiidcii><-r brick 
lires-sure. In the calnilatioii of the powers devebipeil by the en- 
>!iiies ill the oxperiinenLs with the two svie^s, tbe .smie ditlenuce 
is tuken between the lioiler and ryliniler prt".*urc-s and livtween 
the eoiidcii'^er uud cylinder buck pres*!.;. - Utitevcnifa sli(;lit 
corret-lioii lx> liutdv iu favur of the Erieiiiion sciyw from thuiK! c«uim4, 
there yet reinaiiw t decided differeuee in Ihvor of tlie Slevona 



It will bo observed that im &» table of tho perfbnnance With 
the Srlcmm ttwue, the alip is nneh RrMtcr than iu tbe taUea of 

the perfbrranin e with the .'^tevclis screw ; but in the liirmer case 
'the Steamin;; wus d'>iie on tlie Noithcrn t'nited Stales coast in 1I10 
winter mniiths, and coiis. iinently in much heavier « ei«t!ier tliuii in 
the latter cii^e. where ;'n -;v lining was principally done iu the 
Mi'diterr.inciin S'ft and Gulf <if Mexico during the suiiinier iiuiuth?, 
n il -.cry tine weather. In ordinary sea-<;uintr weather the pertor- 
mance of the ^^teven^ M:rvw lUQst liaVe hvvu mjiiivW but i>ujiet'ior, 
its le« pitch and greater <liaiB«iti!r,w|tli greater length in axb^muit 
bare given Icm Mip, and the omhaion of the drum leas frivtiuo, aa 
the ai'eii of il.s t WQ sides was colusUlomlik^ besides the n-sislMiice of 
itH cutting cdp. I am sW of o|dnlon that when in ii|H-ru(i<iii. the 
pitch oi the tricwnu screw bec;(iiie reillly greater tlinii it was w hen 
at rest, fn>ni the ^pr^n;.'iIt|.' or vicldin^; brick of the front edpe of 
III, fliiti nv. rbanjnnp blade, wiiieh would have made the real ^1ip 
gi . :i;. r rliu i L-n en in the tobies. The blades of the Ste\cl!s Si iew 
were hfnvier ami stiller, ami their trout eslgcs bt'ller aumioried fruiu 
the hob. Tbo data of the toreuoing experiment is taken from the 
offlcial report, and is the only correct one I have seen. 

Tub Scnw as ah AmuAKT. — In TR4fi, May Ctli, the FrinetlOD, 

eniitinjj in company with the 1'. S. tirst elasa cortrotti* St. Marys 
and Suniti>;;u, sikI the bri^ l'orpois<', the forOMr ailM'ounted an 
extniMrdiiiary fa-t .-.aihT, made « trial fur the pnrjMise uf ascertain- 
in;; xvhat [iresi-ure of steam, what number of revolntiuns ol the 
screw, and what weijiht of iMiil would be rcipured in addition to 
her Niil", to beat her cmisorts. 

.\t, U \. V. started lire* in the funiaccs and fi^nnlled the »i)nad- 
roii 111 make sjiil. The St. Marys and Sarntnpn K'l royals and steiT- 
iii).' sails alow and aloft, both bidctt. At lU li. UU ni,, a. m,, all tbO 
6']u»dron wore aliead ef the Frineeton ; nt 10 h. 40 m. stnrUid tbo 
cii|;lnii«or tbe Frineeton; at 11 b. A. M. poased the Karstnga with 
.s lbs. of Hieam, screw milking IH revoMUionH |K'r minute, over- 
hauling the ht. Maris, she beinjc four milen ahead: at 12 .M. the 
St Marys was between two and tliree iiiiles ahcid : at 1 li. ;i<> m., 
p. M., tbe I'riiiceliin hauled up to speak a ship about ^iv iniU-s di.v 
tant : I'vi'rb'iiilol <ind "poke her, tl i »i ViM tiMftV fur the s.iMJ!4lriiii, 
t«iiin_- ull tlu- -leering !<ailr., \\ , h yi> m. i-. m | i.-, ;J -ii.j 

Saratoga and J'orpois*, ihty being nniier n iircaii of sad; at a ii. 
aora. p. H. lapsed the St. Ii«ry% sIm having diortoned aail. 



Digitized by Google 



1M3.] 

Thofiill<>u-iii(» taWc f;ivc» tlu' alMilnit iKTfonimiuv of thePrincc- 
too daring this ti-iiil, ibo eittsioM Mog much thrutUcd: 
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The above truJ shows that from » a.m., irhco tlio cnyiuun n cvc 
■Urt«*l, tfao ooutunptiun of o<m1 wm 4 tuo« aiul 1 mmiiuU op tu 
10 p. M. When the lire* 'were drawn, by whU-li, witb the aid of 

lier MUb, the rVincttoii was eimbleil to \>oiit the s.(ua<ir<.n, lh«> .H|H^Mi 
of tbe flcretr »iis on avtrii^^o thu Butiioii* thu spcoil of the vi-.a-l-I, 
hnt. (owiii;: to tUn fiilh>wiiij; cnrrctit in the w:ik« i>l' tho vcss<.l> it 
wiw iiMjlmlily tfiviin; n consiiU-raWe |ini|iiil.4iv« olitM'I. 

Oi) May Sth, ji triiil witi iiia<!o to nscc-rtiiiii whuthfr the 

rrinevtoii, iiiiOi-i- wiil. would, with tho aid of her stciini, (K'at the 
othi-r ehi|» uf ihc Ninadixiii, i>ud whether >Uc cuuld tow tli« hri|f 
fMpoiw M fi»t M tn« otben oonld Mil, mi at what oonmiBpUon 
otfiMl ; snd ta datannine, ■bo, trhadiBr lb* St. Ifarjrc or Santoga 
was th« llutttit Mat, oiultr tha dKumataaaia, fhan bahu a food 
ro^al bfMza and amooth wmtet; eoniw ■tacrtd, W. by N. iS. ; 
wind, Korth. 

At 11 i)'(.h>i-k, A. M., ths St. Marys and Sanitofta were atM>jim 
(if onch other ; tliev lii«<lu Niil to royal* and tlyinR jih. st;irl«Kird 
(opiimt all '- !• I r illaiit .steoriiig kiiIIs; (hu F'or|iois«< living a tiiilv 
uhtuut uud undor »)1 nai. XJie other Dl\iyi iMiing itheaiu uf ear-li 
otbar, w«M ordarad to maka all aail and praaafid to 0^viiatBB,T«)[- 
a«^ (abmit 684 milca dutani), w soon as poarible. Tha PrlDeeton 
renuined one mito huliiud the iMiuadran, when she iiindf! Niil, nnd 
with 10 pounibi of stcaui. 17f revolutions of the M'rew jier minute, 
and 9011 |K>iiiid>i i f . n il jier hour, ciwily hvat thtiii all; s|M;e<l, 7 
kii'>t-i|H-r hour; uf . .-.;•«', 'J5 [ler ountuni. (in |uK-inji; ihc I'<>r- 
IHiiso, hho Uxik a tow-Une from that ve.ssci, niul tonnjieiK'cd the 
bvf'iiid trial of ftjiced with the other shijw. 

I'lio I'riiiceloM look the Purpoiso in low ul f- Im. SUul. v. M., 
tint lYinoetMi bt^int; uluh r loptntUiuit iwila, utarlioanl fan lopma*(, 
and ftire and main topKolhint .siud(lin;;!iiul»; Ibo Purpoiae wasnnder 
aaue i^ail. The St. Mtirvi' was three miles ahead, and (ho Saratopi 
one inilo and a half ahead. .\t 1 h. ■■. v. llio I'rin<'<>tiin wtM 
nheniii the Saratopj ; at !! h-:. So in. r. .v. the rrinecton wa.s .iljeani 
the St. .Marys, the Saratoga heiri)r ',i miles astern ami a mile and a 
half to Iwward. .\t sun<U>\vn llie St. Maryu was ahnut tive niileji 
distant on the lee ((uarter; the Sarato|»a alxiut nine miles dUtant; 
tlw MAr>» nhuul four itiilci ahead of the Saralv^^ii. Al tlajlight 
the Si. Xarjra ww ctabi miles dbtant a«t«ro. iIm ISaratcca not la 
riight. At noon the St. Uaiytwa* tweh-n inilea distant; at MR* 
dawa out nf eight. The mean patfonnaiK-u dm-in^' the tofrincaf 
tbe FkN>p«llo wai at follows, viz. : ateam pressure lu lH>iler«,lM 
[Miund* per sijuareineli ahove auniwjihere; rev(iluti<iin of the (i<^rcw 
]ior minute 27 >J : pouuds of anthraeito coal con4nme<l |jer hour, 
iejl5; sfived of vessel |>er liour, tt-847kllota; dip of Uie serew, 
O'^jfi |M.r ee >' II' iiiiniu s.peei| while tOWlOg, 10 UOta; millllllttU 
tjieeti •while toning, 8 knotii per hoar. 

On the 17lh of June, l»46. a short race wtu tried between tho 
Priooetoa and th* IT. S. hrix Sunerv. a vessel oonaiderctl to bo a 
varjr fiwt mailer. The hri^ wa.s under all Miil, from royal* to ConrMat 
the Prineelori was under similar eail, cxcc|it top^nllanta, royals and 
flyin^t Jill. Hoili veA-H.ds were elotschaukd, and standing on tlw 
banie tack, M'parated hy only a few hundred yards; the Mea was 
|>erleetly smooth, and tho wind a tine-workin^t topuallant l!ree.?e. 

.\fler speakiii;: the brijf. »?he stood olf under all sail ; the I'rincc- 
tou then went ot)', »<:t tupgalliuit sail, and »to<H] after her; l>y thU 
timo tliO brig wa» about 400 yards ahead : in lit'reen minuteA the 
ve-uet* were wiuitre abreaJt, Ui» Princ eton shootint; ahead fast, when 
the r;t<v was di- ontiuiied, and the I'rineeton hauled up to eraiso. 
Jliiriij;? th« raee the I'nu<e;on used the eelith' hidler only, tbere 

boiog ii»lili«r 8t«aru nor liras on tho two wing botlera; the etcam 



lis 

pressure was 6 pound* jier wiuarc inch in the liollerii, ent-otf at one- 
third stroki-from eninmenceinent ; throttle 1-H2d o])cn; revolutions 
of the serew [Kjr minute, 17. Speed of the I'rineeton during the 
race 8; knots per hour : diirinir the lii)«t few minutes she was (.tiin- 
injr on tlie hri;; at the rate of aliout InO ftsot per minute. I>raft of 
Priai vton dutiug raee, JO feet 4 ittcheb forward, and I S feet « ins., 
aft; dip of the aeraw, 10*88 par eantnm; oon-ntninu- at the rate of 
400jpoiiDda at anUincMe per hour. 

The M-rew, iw an auxiliary, provt-d exccediiiply effieient when 
the rriiieeton aettd :ik a hloekailiiij{ viwel ofl' the |>orl of A'era Cmt 
duriufr the Me\iean war. While lhn» emidoyed, she would lay ott" 
and on .■-)me six inile.^ diqtant from the city, under easy sail, with 
the lire* I'ankei! in the liiraact^ of the centre boiler only, the steam 
htop-vahe* luilif; clo^e■l ; with the win)! boilers ttlnau fi Ihs of 
»t«tuii was kept on. \Vlieii a vesiw.! wa* dtstried, the lireis iu the 
eaatra boiler were sftead, (hsh ooal thrown on, and the fiu Uaat 
■tartcd ; in Afteon minnto* tbe geoaratiaa of atean wooid allow 
the u~e of the eiiglne^s and hy tbe addition of A sdittht power from 
the serew to the sjiiLs, the speed wotiid hocomo HUtBeieiit to over- 
haul any vej'sel. In a ejdni or in a very liijht head wind, the Meani 
from the eeiilre l>oiler only would Mipply the engine^ with 12 lli«, 
boiler pre.^Mire lor IGJ revolutiou-s of the serew: throttle, 1-1 Gth 
o[i*n; cnt-otf, one-third stroke from coniiaeneement; back presssuro 
in cuudeuser, U'i lha. iwr square inch; ^peed uf vvsmI. knotjt 
par hour: eo mm uptten of antbraciie coal, 700 lb». per boar, with 
the fkn luaat driven Tiolently. Dnruifr adctaan aoeaaadve days tbo 
tires were thus kept )>iuiki^ on tlie e«nire boUw, apiTCiadlng and 
usin^t them ocrasioiinlly when a ehase hove in rinht; there waa 
eonsuDied u total of •S2,9GO of anthracite, or 20(iO |>oiHids (Ker 
24 hnuni. 

L'ndcr the aHovo ein-ismstimt'cs, in the inomh of June, ISHi, off 
Vera Cru/, nip. r iiui, i i ilie wiiijt hoilers from radiation 

and luttku^' tliroug:!! the stop valvcb from tlae ecutx<i Ituiler, wua 
100* F. ana I44j 1'. ; tenpontUMOf eoal bmliart lioiMdinltlyOTer 
i>oHer(,104' 1'.: tein|jerat4ura of en^iie ramn at 10 Aat from fromt 

of boilers 1 lo K. ; tem|ier«ture on deek averaged WFu\ Of WataT, 
1^1 F. The WiileM were covered with otto tbicknaM Of Mt, on 

which wiLs jjhieed a sheet-iron easiu|r, ovei' » ' •■•>i e-ame a wooden 
easinir, eovered in turn hy a hu>t one m siiiH't iron. Tlie sides of 
the « iti;; lM>ilern formed the sides of the bunker, and the coal wa* 
tlirowu against them. 

I'lIK I'lU.NCKTOS WITUOi'T fItLAM, M A aA(U.V«i Vi!««KI. ONLY. — 

The I'riiueton WM titled wMi a liMfto atatcb oonpiinf, which, by 

a lever, couM bo thrown in or ont; wbenout, tbe tcraw rerolrcd 

by tho pres-ure of the water a(.'<iini't it. OaiiH-d l>y tlie jiroj-ri-ss of 
the vessel, and opposeil much hss* resistani* to the s|fec<lof tho 
\ i-xs<-l wlieii niiih-r s;iil ahmo than if it had been drag(;iid in a Axed 
position. The I'rineeton fre<|iiently snUad In tUa HUUWCr, awl ttiO 
lolloiviufr table frives the |ierl'oniiiuice ; 
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The above table nifficiently explains it-elf, and it is only neMa- 

sary to add liiat the niaviiiiiiiii sjn'c'l* under sail alone were a» 
I'cdbnv^. vi/. : 21i {renirniphicil miles made in 24 hour.s during .\"(t, 
tid, lrtl."i, or K'S:!:l knots j er hour, t'oiin* of vessel, S. W., wind, 
K. and luiMlerate. with a striooth sen ;iud all sail set. 

Ituritii! 12 hours of Jiilv 25, 18-17, made 122 geograidiical mile*, 
or 10 and l-6tl) knolti per ^lonr. Coarse of veiael, £. by ; wind, 
a iWeli l>recze from Mintliward and westward, witli raiooth tea, 
and all iwil sot. 

During tlie i24 honn of July 2», IMT, mwle 191 M0^phi4<al 
nllea, or VSl knots par hour. Oonm of Tenal» tUKClkon and 
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RISR AND FALL OF LAKE ONTARIO. 



strcinjciJi of wiad, sdl, te^ Hine on Ibe Mtth initt inmia- 

Wdbd tin vetit<«l wa« uudor i^il ulaue, the torew hmina unoou- 
|iM and nmlring by tlie j>ns*.nire of th« water, its rcvulutkius, 
e(m>)>iiivi| to tha tpni of the Tet^'it^i, were, for & mean of aovafal 
thoiisanil (itis«nratlMli^ a» follown. riz. : 

Thu£ric»4)n i)«rewnift*io 1-1)700 rurolntions permimtefiir a*nli 
l.noi [K.T hoar of the tcsx**!'* <i(>««d. Tlie .Steven* aerew made 
'2-j934rcvototioDii per Tn-r.vite for each knot jicr hour of the rosHk-rn 
speed. Per iiiiit of vt -^. ; > -].ood, therefore, tlj* rcvolutioD.4 of the 
Lricsson and Stevens wtrvws were in tho ratio of l-lNXW to I'Xfi43. 
The pitchc* of these screws vrcrei in the ratio of l OTW (O 1*0000^ 
or nearly iu the iorerse ratio of tlielr revoluiiuiui. 

I'lie M-roKii Would not lairalTa with » laia apiad of vaaad fhaii 
tiro liiixt.4 per hoar, but the ratio of tiM»r rvTolDtloiu to the apead 
of the vessel wtt-i jK^iiHihly the »sani«,wliether that speed wa* 3 knota 
or 10 knots |K:r hour. 

Xnk'wit tl)0 Aveni?.! ij cnl of the ver«»el, miiler suil alone, at 
5 I2o knota per !. mr, ilic r. ■. i ilulii>n»of tlio Kriosmm i*i row woold li« 
l<^i«»<3;i |»er minute, lunkiiiji; il? *|ieed knots per hour, »e wbirh 
rate the si^eed of the vessel would exceed it by 1-039 kim;'; i^r 
hoor. or the !t|>Md of the Tcasvl would b« greater limn ttiAt of Uiu 
serev by 47-00 per oantwoB of tha kttar. 

Taking the speed of the ▼e«ael at tha Hune, B-1S5 knou ]>er hour, 
the revolutions of the Steveiu< strew would bo 11*7537 per mlnoto, 
ntaldng it.4 Kpced 3-761 knots |i«r hour, at wliieli rate toe ^oed of 
the \ixic\ would ('Xi"i'fd it bf l'S64 knots per hour, or tha mad 
of the veswcl woiiiii I , wreatsr than thatof tbeaeraw by M'Wpar 
conliim of the latter. 

It iiiiist. however, bo con^iidered that l>) i ii^-^u'i' ,il tlio ves- 
scl through the ualer lliere is (generated a iollowin)? current uf 
OjraiMaraDlaa|iaod,anll tlmt the K{>«ed of tlie <^crew umUr the al>ove 
eiroumataneoe nnst be 00in|iare<l, not with the ^>f^H\ of the veiiiiel 
throng the water, bnt with that speed lesii Uie H(iv<!d of tJie fidlow- 
Ing current. The »poe<l of thin followinjr curreiu it ii injpo-wiWe 
to detenniiio ; bnt with hidU of ^ood model at niedluni H|>ocdH, it 
nuiy be eftiinuted at almut one-tifth (lie s|ievd of ve.-<sei. If, there- 
fore, we ina^r- i '!r'-t'r.n ,,ri,' knot fn.ni (tie »|«H«d of v,;.^««e), 
(•'i-liukucr^ |ivr iMii.r,))! ,.;ivl.- h s i ii| i.r l- IJ.'j kti:.-^ Ill' vc-vl [i. i>0 

oompared witli a rspeed <»1 l.rt. «rew of 'd-itiii Utmu jier lioor, 

aadof Staveoa' fcrew of 3-701 knot-* her honr; on which ».«i>«(up- 
tioB tha retardatiuii of ilio Tesael's »pced uould bo equal to the 
aflbet of A MWar reqvinMl to drav the £rio«Mni xcrew i uot tevolT- 
inf) thnragli th* water at a mto of OrtM knota per hour, and the 
Stevens w rew at a rate of 0-3C4 knots (nir hour. Ttie rasi«tan.-« 
of tho screw thu« dra|{>re<l would not cpial that of a disk of llio 
Hauie arcji, iua«nineli on the screw anrfnee U not placed at right 
angles hut ohliipiel^r to the direction of motion; An<l ivt the cli'ect 
of |w>wcr on 'ipcc<l IS as the ci!(* rin'. of tlifit p-iw-.^r, i* wPl per- 
ceived that the dr«K of tin- m--.'.. nr rh.- r.M.ini.ai. mi ■ t' th. vi-^-ul's 
speed by it, must b« very little indeed, iijuiiivlv u, liie tnaioritvof 
caacanotaMMibietotlMlog. In oootirmatinn of thin reran, liind 
in "BonrnoV Tlwatiie on tiie Seraw rit>pellcr," pa^'o 14% where 
the conclu^-ions uf the French ex|>erinieniet^ on the screw Tesnel 
I'elii-an are citeil,lbe foUowinfi rccomniendations, vii.: "but in the 
cajse of ••i.-r. hiint v, w III, ;itiv:!iary i>ower, tliev recomtnJnd 
that ill - :. w >li.il| l o , Ill I Jy rapal'le of revolvinir frcciv-, 
when (JiM.-iij.'a(fed troni liio en(;iue, in the itmiiner of a patent Ic^. 
A screw Ibiis titled will, they *«y, otVer scarcelv any ob-^tniction to 
the progress of a ve»ul under taii, while i( will possess advantape*) • 
to atrongth and wn|iiliaiir.aiiah aawoiiU not he otherwise at taincd." 
JO the laac and moat pernet aeraw veaaela of th«i Frei>ch nsty, as 
the KajHileon for Instance, a screw of four blades i» muni, iDaa|abW 
of hcinp hoisted out. a,« in the ]li'iti<ih navy, where two-bladed MSrawa 
are wholly n.*ed, this nutrdter of M.i<lojt bein^r Imperative where tha 
wrew is to Ik; hoisted out. In tho Xa(iolcon the screw is siniply 
uncoupled as in the IVinceton, when it is desire<l to navij^ate the 
vessel with stills alone. 

} o addition to the mere drag of tlie sortnv just staled, there is a 
Ibrtiiar ntardatiaQ of the veMel's ajxed due to what is usuallv 
tamad the acrov^ fHctjon on the water ; tl<i» in probahlv greater 
than Uie fonner. In tlie abeeooa of all aiMt •xperianut, it is 
irapnsNihle lo determino the valne of tbeia totariatloiii^ but I atn 
persuaded it <!<ies not ex>«ed one-tenth the vcDMel'* «p«id; thatia 
111 11 V, -,.| which, disencumbered fnitu the screw, waoU nHtka 
10 knots uuder tail, would make » icnota di^gging it. 



Biae and Fan of I<aka Ontario. 

Wtmii On- MrTr1ini(t»* Mai;uuir. 

DriiiNG u i?coia^eal lonr in the district of country lybubetwaan 
that lake and the river .\tlftwa, 1 selected a place near 'the UOrtberD 
uliore of the lake for a Iake«>iiieler, with a view of de4«nililliliK 
whelher the rise aii<l full of the grvnt !:,l.c< nro periodic or occa- 
sioual. Tho pbce selected is Gull l.sti!i,l, 1 I'ort Hope and 

Cyljourg, about two milea from the nortlicru shore of tfii. inkp. 
In thmmiif aatthaaaatof the country thw island had n Miri.^. i ,.t 
about two aerea more or leaa, bnt, in the proceaa of time, became 
(!n }ii|;1i water) a sunken reef, and the inhabitanta COtattainad tlit 
opinion that the isknd ha>I .stttled. .\n exaiiiiBationof ^raefand 
the northern shore of the lake wtisfiod me that the island had not 
wtlled down, but had been decapitated by the ice and wind. Tho 
island consist? nf V.ituiuinouB foi»iliferoH« liftit 4t<.rK>, m horizontal 
strata froiu .m.j t > isvo feet iu thickness, ;Tiui>t. t,- l la vorticAl 
seauw, east and west and north and south. Ixiriu^,' hL|«h water, in 
OOM Wotthtr, tlie ice forme<l over the surfuce, and remained' in 
oODtaot with the rook, and when hifh winds Uticid up llie ice, and 
iloated it awav, it carried the tliin atrsu of ndcwith it, and when 
the ice laclted, dropped the rock in dccji water. The name pixiceaa 
of removing tho rocks U still going on. In this way (iull tal»«J 
hiB become a rc»-f. The liniesttme is so hi>;hlv bituminous that the 
lime-burners require but little fuel lo i>roduce calcination. The 
lime, after being burned, i.s found to contain lumps of what the 
liine-burners u-rm " tire stone," a stone that undergoes no change by 
tfio heat. This bituminous property seems to have resulted from 
volcjinic action. This portion of Lake < Hiuirio Is subject lo subma- 
rine convuliaonfs during which tho waters of the lake ebb and flow 
every ten roinBic*. At Port lloiie, Coburg. Graflon and ColUorno, 
the water of the lake recedes Kiiihloii^aiul len?aa tho haifaon bare 
anil iheii rcturu-s with a violent roar and teradea the land. I han 
recorded thr.-e i-,t" these convul-lotH, one on llie 20th of .S<|rteiDbw, 
1»10; an.if; .run tl,f 8th of Januurv, 1847, 8J>d another on the 
5lh of July, Itj.'iO. lliat of Scpte'ntr' r, l^i',, , Ii rtli In a ll)o*t 
terrific lightning storm, which n iiv,., M il t b, hnl, u i,;;;, of the 
lake nnrtlieasterly, and Ute wilderne* l«,.iu t(iU Lal.e« i*iitario and 
ChaiuphuQ ; It waa aMampMlod by a tornado that mowed down 
the forest aa a mower mows down the pra-ss. That of the iOi 
of July, J8G0, created A terrific water-i4>uat, which waa Inohm 
by a thunder-l>ult, the electric ciiergies of whkth alio came horn 
beneath the botloui of the lake. As soon as the lightning had fm- 
ished this work it formed a cloud, whidi at once divided, one pari 
following the water lo Quebec, and the other m t|,t lake and 
[Hissed over the land towards Albiiny. and in ir- , Mi;r^,. .Mm Imged so 
tnuth wia«ra» to raise the CanaiUi creek so suiideutv tiujt tJ<e bridge 
orONad by tha Schenectady and I tica Kailway was carried away, 
and the tmina were plunged into tlie water More the conductor wi» 
aware of the destruction of the bridge. I neotiou thaaafiMtaaaoon- 
nected with the ri*e and fall of tjie water of that lako. On the 
S.'ith of .•xptcmber, 1S4I, tho waters of Jjjie Ontario fell 14 inches 
in thirty-sis hours, and did not rise again during the residue of the 
year. I hi- vns( rioantity of water could not have been dlH-bargcd 
b; •.>( );r. , : >i Ijiwrenco during that lime, and that river is the 
only kn.>wn outlet of the lake. Ontario is a very deep lake, and 
<r«oi the mouth of HIark Hiver to the op|K)5ile shore the lake ia 
ondeiWdhy bituminous fossiliferotts litnestone, and rec4-ntly that 
strata ><a the HIacIc HItot and ita trihatariea. ai. Watertown and 
l.owville, was severely ihaken by an earthqnake. This section of 
the hike pntdiices the mast fearful lightning storms, oneof whieh 
visiliil the county of Oswego on tho 10th of February, im,whtla 
Ihree feet of mnw hy .t[.(m the groond, and what ia wondeiftil, 
tho tem|K-rm.nx 111 t' „U: u few iHMiabalbM tha atom brake fikrtli! 
Was seven degree* U-low zero. 

The waters of (hu great lakes, in their course to the ocean, 
dewrlbe a curve on the sphere of tlt« earth, rising in |»t. 50"'. and 
disi harging in tbe Golf of tiiaSL Lawrence In the same latitude. 
Iktween Ijike Superior and the Mseisrippl an immcnae spring 
illvides its waters bvtwwn the lakennil llio river, n (lortion niniag 
each way. In very high water lurther down, the wateM qf Jjin 
Huron and the Iribularics of the Missit-sipjii mingle. The FaHe of 
Niupara, on the NiiiLTira Hiver, wlii<-h coancrts Ijike Krie with 
I.ake Ohlurio. lit present |(re?ent a formidable barrier, but sfiine 
convulsion of nature may break down this barrier; in that case, 
Lake trie.whieli now l-u vers a large Mirfiice. would bci-onie a river' 
I have spent flMdi tiiuo In examiuUig these faib and the co.inirv 
annmd theta. At low water, when tbe wind waa blowltig up IjdiW 
Kne»Iemniiwd tha atratn npoii wUdi the ntek ooni|HNtegUia 
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FalU rwsU; it is a rv' 1 ;iii>l i;rt.. i: .liiilr, tl.nl v. 1.-. ): fom»» the 
cliflj of Niagur* Hirer at hcwi^towu and Qucpil-Iow n. I nI»o 
ei ami nod tha stnta in Uw deep borinn for Milt uater nt St. Catha- 
rine'k, near th« edge of th« irdlnid Cam\ nnil (umni die nd and 
crci'ii strata ns at l.ij\vl«ton ftiul llic Falln. Tlio water wii'u h fMt 
«n IT llio rock jirci ij.iivs ut fjidi ^l(]t. of (ioat Isluud, uiiil ki nwn U 
till- lloi'M- Slmo and ibi- Ausirioun Kali, (k»<i-ini into i:i rinLm 
cliu'^iiis exoavaloil by llie water in tbis rod and preen slinli-, wliiih 
is suft. During' stmp.sr «^!iit<>rh- win-) nnd ttnv li iiscr, Uikc Kiie liiir< 
tailed to s-UUll!', n,i|.-ro tin (.r.;l" <'lli:i), and It'Htx at 

tLe western iiid ol ilic tauat lisvc urca^ionnli.v l>ccu |Jtit to grvat 
taMBMnUnin OT iwcnuni of lllix low water. TLcro may cotnc a 
timftirbtll tUit dSfficiilty ina%' incrcaiv' and 1>ec<>ine moro |>«^^riiia- 
mnt« for tln-re i^ o tny^tiry al«<ut the rL-* and fall of tlic- wau-is 
rf tfacie lakes which thn greater or lewr ajiiount of raiti dots not 
n<'('i>iiii* fur I La%o tuado both lainutc and extrusive cjiiitninadons 
of 111 - t .iiiiiry to tliti fwt and twuth of Lake Ontario, nortb of (he 
water ^hed which divid<-« the watrn< of the Suwioehannah from 
those of the St. Ijiwrcnee. One of the small lMkei< of I'rcMc du- 
ring liigli wat«r <ij»clmriseit iu waters into the tributaries of tlio 
fib I«winwNk and «( the SoaqMliaDiinb at the t-aiue time. The 
duln oT Ukia, ooaunaiMlns with Canandai^na, c;rook«<l, Hencca, 
Cayuga, Bi-aver, Skcncatelcji, Cruw, O»a-i<-o, Ononda^ the eastern 
bikes of Manliu.'i and Oneida, discharge Iheir "stirpUm watcns into 
Jjdic Ontario, tl)roti(;h Oswe^-o Ittver: all have xHrfaOe-i of more 
than one hniidrc<l feet elevation above that of Ijiko Ontario, and 
Mitne of thoni are of <'<nial ileiilh. From au cxatninatiou of tmme 
of those hdios, I am satiiitied that what now funii» the i<urfaoi> of 
tlie tiotUiui auce Itmutid th« Kurfuce of the (cround. In connection 
wtth tba aardHt ammlllitiOIW, I liaro cxnmincd the deep Khafts 
■unit in that dfaliiet Ot conotrr for the purjio^ of ohtaitiinjt mU 
walor. At Loclcpit, on tha £na Canal, between Montt:j:nnia and 
Clyde, a xbaft. wiw unnk to Ibe depth of four hundred fcft, and 
water a& dense aa the water of the Dead Sen ohtaineil. In the 
sinkliif.' «{ lilt!! shaft the proprietor p^£>se^^•ed, for tnv examination, 
sivriiiieu* of all (he Hirata {Ku*,««.'d tbronph. hi Hinicin;; the shaft 
tiie anRur f. II t liii tcen feet, having met with a unbtcrranean xtrtam, 
lht> current ot which was so rtroUR as to cause a vibration of the 
■tani of the drill, Thia well di»cliarecd the water over the top 
occaidonally, attended by a hind r«iarln(f, what the workmen called 
blowing, A pump W1L4 placed in the shaft, hut which, on beine 
workeil har«!, became clo(r)'eil with crystals of selenite, fonned 
iu.staut)y by the roiDglinK of two veitin of water, which brou^tht 
the conibinaticin to the [Hiint of Haturation. I liavc several of ihciio 
crvHtal", )is Well a» a quanlity of the water, in luy cal-iuet. The 
•■rystal.1 are eiirlit-sided tlaHitied prisinv — perfeelly transparent and 
ot shininp .surface, hnt when ralcined liecoine opanne, and discover 
the must niinntc laminar, whidi can be separated like the sheets ot' 
a (jiiire of the finest pa[>cr. Tli«M crystal* present a bvantiful page 
ill the great volume of nature. 

The brine of this well is of such prrent apecifio gTBTity that 18 
(fallons will make a bushel of salt, hut it contain!' so t^nai a [xirtioti 
of Che chlorides of calcium and inaj;nesiiini as to cause it to deli- 
ip:e-eo. At Montezuma a shaft wa-i ennk t«i tin- d> p'h <•( (104 feet, 
uiid water as dense as that at ].4>ck|iit oi l unv-'. ami sn [wwerful 
WiH the current at thai depth that the water rooe ten feet uhovo 
tha rarfaoo of tha ground, and overltowcil the low pounds for a 
great dhtanca. The weather being then wanu and dry, it cry stat- 
117(^1 on the ciirfiMe,fcirtniDt; a lar^e salt field. At .'Syracuse, i^diua, 
aud Liverpool, I abo exatnined the deep boriii|!S for salt water, and 
Mr. r)iibrow, in tiinkiiiK a deep sjilt-well al Little .Sodus Bay, near 
the shore of Ijike Ontario, rejwjrtcd to me the .strata pnsst-d as he 
progressed downward. Thi.s well was sunk to the «!. i HI 
leel. 1 linvc thus stated Home few facts connected wiili rm , ir- 
natlor.H of the country nroniiU I^kv CJutariu, iis cotinicicd uuh 
the rise and fall of that laJie. Tbe gnwt «p«cit^c pravitv of the 
water In the deep wells nt Maotazoiiia and Locki>it, n.s weil as that 
«f Ih* deep wells at St. ('alllllrino'^ on the WcUand Oanal, tbow 
that the under strata are easily dismilvrd. I have Id my coUeetion 
traUT of the Ik'ad Sea, or Ijike Sodom, taken from that lake in 
Jannarv, l.sM, by Fisher llowe, Enj , of Brooklyn, and it closely 
resembles the waters of Lock])it nnii Motitcxiima; anil I recently 
sent H;iiiiplcs of the three brines to I'rofcfwor t'ook, of Albany, to 
b« «iuilyic«d, and de|>o«it«d in the state calnnet of itaturitl bii>tory, 
with wther bfiaaa obtained ma ftWD rarhraa piaaaa on tlda 
fmtinent. 

The record of oti««rvAtlona fnraidiad I7 Gnit. Spanear cover 
H'ven vear-i, and I now- add tliona made on Umd to Ut, 
Ooaten, the keeper of Uia li«htfor the jreaie im, 1M1, IMS, im. 
Vol. II|,^«S 
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1844, lfi4.%, and ali«> 184(1. The two will cover thirteen contecil- 
tivc years. The Hriti.sh government con^lnK krl « HiiV/thnn-^c ii|Jon 
(•nil Island — it is a hollow column Imilt nt It; rhi.^ li-.ll.iw 

column tbe wal«r ri^e* lUid fiiUii like the water in a well, aiul the 
meautreof the rise and fell of the lake waa taken re^nUriy within 
this hollow odliunn, aitd ie what I term a hikeoineter: 
I'l. 

I-4'l. .Iii:,. ■-'S . - - ; 

*• iK-c. e . . .0 

IMI..\i.f|;li - - . ) 

- s,,.i..v%l|.1iUI».|aia]iaw> « 

' live I - - • il 

leiM;>tir.M • • I 

' JMiV - - • 1 

- Hw. « ■ e 

lS«3,.\(Tllli - . .1 

Mr. Ousten reJiiarks, in bl» otbci.J rcj^irt rn inc. tint u strnnR 
westerly wind blowing fur a longtime cr, ati- n 1 urrniii ihe liikc. 
Iu a letter «ddrv««ed to we by Mr. Ousten, dates! L>ec. loth.'ltHO, 
be taya: "Uie Ww flovnencad iMncin October, and aiiU eonti- 
vmA on the riM when the Hcfat waa fiaeootiBaed, Daoaaiber •tht 
at the close of navi|mtion. In Aujrut^t, 18M, liir the fital aiiieel 
hud char);e of the light, 1 coald walk aronnd the tower, the IMk 
upon whifh \> •i1.'?!n?« \n-ivv perfix-tly drs'." 

'Mjc '.n .M- .r n l' ■.MitiT n-i'.irilcil w;i' Sc[ tcnilsT '.I'r. 1S41, al 

tbe tune the lake fell fourteen inches tii thirty -xix houn«; and the 
bifriiest, on the iWh of June, 1840, two faet ten inches. The mea- 
Rure i.s n(it gi\tu in Angnsi. 1A4*\ as the water did not ri<tu above 
the rock on wbhdi tbe l^thoDie ia plaeed. Of oooiMilwaa loww 
tfaau ill IMl. 

Tbe oh«ej-vatU>n« made to Mr. Ooelen abowthattlte fiwaad 
fidl of tbe lake is not periofie, onoe in eeven yean, aa inaay have 

eujiposod, birf i< iicr;i'-if'»^!l). 

At the ljL-t M-vsi .n <.t the U^-j.l.\tun- i.r iln- S'li'c nl' Nt-if-York, 
an act was pa!iM.Hl apprupriatint; one huuntrett thourand dollan. to 
defray llie cxiienmi of lowerinij the surface of the lakes tributary 
to the Oswego, wbicb lie west of the ootlet of Seneca IJiver, by 
which meana the CayuM and Houteznma manbea, which I deno* 
minate tbe Vew>Tork £vtti|^8de!<, will be drained, the health of 
the inhabitantH of that district promoted, and ose bandied thoo- 
sand acres of drowned land*, now a nnlelPMses nnde tiie ricbeit end 
nvwl pr»>il!ic«lvc l,tiii<!s I, I' ilii^ St;iU\ 

1 11,' ( 'r.ii> .il. <.i Mjiiilius w l.H )i lire tributary to Ijike On- 
tario, are, no doubt, of vulcui.ie origin : in the neighborhood thev 
are calle<l •' the green lakes." One of these is on the top of a hill. 
The Imnlcs of the npper lake, and the lake itxelf, nro in the form 
of a teacup. The imxtka are two fanndred feet, higii, and the water 
from three to fetnr hnndred feet deep. Tlie water appears of a 
deep green, hnt on being taken up in a gla.'^ is found to be |ier- 
fcctly traimiiiarent. Trees and limbn wbicb fall into the water, in 
n -ifnirt fitiie fuTmiio incrusted; ibis incruslatvm i< of a bright 
^■vi i ii <<.|iir, riinl w lii>n expo^^d to the air ln . uji ^ li.inl Timber 
thus coatiii, w hen it decays, leaves the covering in the sliapc of 
hollow tnbc^. Wood soaked in the lake for some months, on being 
dried and burned, give.s ont a strong smell of snlphur. 1 found, 
on striking tbt> »orl'aee of the )uk« with a pole, that laif;e bobUee 
were made, and at tbe«e floated towanJs the chore, over the white 
rock that sloped towards (lie lake, so that (he sun''i« rnya were 
brought to a focu», a livc-pwnted star was produced. A farmer 
who n-siilfs riKir 'M'ti- ln«f r IftVe."' t(i'""rrtii;d mo that one after- 
honr.whilo :,l';iL-Mii/ n.-'ir rh,' -Imrc nt 1 l.i' hike, b« beard a sudden 
ru.'di of water t>eUiad hiiii ; ou tuiiiing around and seeing the lake 
rbiing over the land, ho fled with his team, but tbe water soon 
retiirnei] 10 itn basiu. The ''lower lake" has low b«nk^ which 
1] -1 o have ennk downs it neelvee the ennlai water of the 
u| pt r lake" thrcwgh a dhtatt hi the hank of that lake, and dlis 
churgt=« in a small stream that runs nnder tbe Erie Canal. The 
Itanks of these lakes are formed of sulphate of lime. There are 
fk.'li afiil ctuuins around the border of the " ti|i;>rr liiVc," 

nrni .il-.. , p .-iiiks ill which large trees im- swall .Mi-.l up. S m h 
i.s the tiHjtiiiion of some of the .lir'tricl* that border Lake Ontario, 
and therefore belong to the history of the lake^ aa connected with 
its mysterious chaiige« of surface. 

Oa the Manufacture of Giut from Wood ot Tuif. 
CumnianlnitiHt to tti^ l.<ift>di>ii 3J|.rtiatil<s' Mncszinv lir Mr. Jiitxn .\xllirf, Jr.. »•( Hiicrow. 

The annexed figure i.s a side view of a retort-bed for three 
retorts, with its apnartenances, for making illmninating gac from 
wood or turf^ whkn I contlder to be wortny of notice, ait It msf 
hoof great aervioeia eonntrieo wbera wood or tnif fa cheap, and 
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liuM iMid coals <lU)i«ult to b« ^oU It has Ute gr«al advmiUg«, 
mareovw, of not raqidrkiK parifiimtiau* Aooording to mmy esp^ 
limmU wbieb I h»n made in Mcmmw, I And that tlie fpa from 
wood I* u |!n.>.:it Ovnl clionihT thau (lint from c<>it1>: ihul it ii! not ho 
i^)nriotu 1<) h«alLb ; ihnt tbo rotorti may tio worked iixicli longer ; 
itnd that auctiniaith* qiUDti^ of giaoaabo made in thesaiiMtinM, 
widi tbe MOtt nnmber of retorts. 




The ftlloiriaK is the explanstiaa of tbo flgnre : 

A A U a roturt-bud, with three retoru, a, a, o, iuto which the 
wooil is pW«(i to bfl carbonla>tl. A i<t the lucondiuf! aad di])-riipc, 
by wbieb (ho gai U ronvpri?.! inf.i thu hjdratilic main, f. a in i« 
pipG tbrmigh which tin' ::i.i.lr lo piuw into tho ball, f, whii h 

M filed in tlio bod, nnd hontod to a dark-red host. Tlic ga» imsM* 
fnm thilt ball into the nnphtlin cistern. ,7, In tho bs.«omcnt nf ibo 
works, tliroaj;h tJic pipe,/, wtiich conveys tho lit]nid paiwinu over 
with the giw into tho rap, «. Tbo onp, n, KUuds in the box, in, 
which ocfcs 9i< aolloctin^ box for all r&dm. A In wi inverted 1>eii 
in the ci«t«ni, 7, intended to sprend the mi that it may be well 
wo-ihod with tli«f nnidithiv, or with coal-tar and C per rciitum of 
ti;-|)n;inp. i is a cock. Id trv t1>f boipbt of the naplitha in 
<]"_■ I i^tt-in. and J is a ftiiiM'! liy wfiii ti il,.' naphtha enters that 
ve««el. 1 \ti tbo outlet-pipe, which conveys tbo gaa to tba condoif 
aeiib whm it mj htitondilbr me witlnnfeniiuriiviniiifleBHon. 



Tt at AbW ^ J|yMM<< jae]biii«H> llbywAw 
f^iR-^tiawNaid Ht^BBrnard'ii lavt oornimmiMiaoii on Ih* 

unbjis^t «if the calorie eiiRtne with niuob snrpriw. Stnteinciita re- 
Intinpto dcnuiixtrablc fact;* einatmlinf.' from no rcifiiftriblu a source, 
ought to ho reliable — y<^t it M ill bo seen that Barnard robta 

hii aatire wiipimentaN anooaoua iasainptimi «ii4iiiiitak«k Vnnhlo 



10 ctinngt- the result of my computations by any other proec«a than 
by (Ufntniing a Ivtttr tem|ierntur« than timt <>(< vAiVA /A/y vi rt 
lumfJ, he lielccts just tiitch a dcgrc« ai> will bear him out in 
arguincQL, viz. 44i)'^- Tliin.he awcrtu, I* the maximum tliat can bo 
earricd or luui been carried. On thU imi>urtaut point, which forina 
the ^oun<lwork of all bin cakularaai.-s I plainly tell Mt^or Bar- 
aaidthatlM haa miMtatfid fiMt; tor, daring the antir* aeriwof 
•iporiBoiila irilh tho doaUa WaA vltodar oriorio angiiM, 1801 
aad 18BS, Ik ImaginaiyniaiJflraiii waa oiecaded hy mm thao 100°. 
TVwpientlf, as Ifcnr*. Pike hav« fm^ nmon to know, the hnilinE 
temperattire of mermrv « .1- i mh'ImI. and, in cud-^ ■in, in the 
iherroomcleps were lir>.lM 11 rij^tatfl!} . Xi>w. these- thvriin.u;c!cr»i 
V, i-r,' Hii-|;,-i)iU d ii; iai".'''iitreof tbeoj'i uini: In-.: '.\ i ."i 1 li< riv'encrator 
,111:! !m :i:i r. wlilch measures 8 by IS inc;s«ii'>. wl opcctilafinn, nnd 
ii^uro Ml' .ictual praotieal knowledge.would have »aved the Major l"^>n^ 
oouiinitting »o f!TOti« nn error, and imparting »o much crroneou.t 
infonnalion. I t>hall omit any furtliCT diaoiiwton of (he tiincicd 
aaasiiiMiiii of 440°, snggattiuig nuira^, that caat^NU it Mlf^actMl to 
a mucb hiither tcmpemtiire in Tamoa |ira«timl operathma. Tho 
l>oileri) for niehin^ lead, for !n.<t»nr<e, are eubjected to a tempent- 
turo ratipini? helwivn tioo-' nml Too , aiul la>t for jcarK. At to 
the ( ■•ii'i r< ol •Vi- before nanieil "•-•inch cjlimlur calorie ciijuiiio, 
Miyor linruuri! i.'i. licreby forniullN iiivitc<i to iii^jx t t the Mime at 
Mcwr-i. Hogg & Llelaniatir's work* in this city, llio**: inton>1ed 
Ib the tDSttcr have cxuniiiu-d llic^c beateis very carct'ally witboot 
dataotiog the f>l(ght*">t imiierlV ction ; in fai t. (hi^ iron appears in all 
napoDta aa when tiw curting left tba fotmdrjr. I can ttate, in can- 
dor, that if I wcM aabal lo gtva good naMnuwhy tbciotatan 
■hoalliMl laat during iva jraan' eooatant ma^.I waoU ho ^nilo 
maUeaotoda fa tho fact of tbo tamiMsratnre to which these 
lieaters were Mibjfrtc<l havinji; rimpc<l between oitu ' and COO' dur- 
Ingthe prolonged triaU, IS'jI and IStiS, certiticates will be pro^lured, 
ahould ever the question nv^unie sn< I u < ' sui ter as to call for it. 

Rellectinp, practical men, and cncurwri* vi" t•^I•eri^•llCc exprvio 
i;]!'; ri-,' at the tone of Major llarniird's last comniiitucutiun in rela- 
tion to (he culoric eii^inc, an ii is ('viilin( to ibcni that he brings 
BO Other knowledge (0 U-aron I ho subject then a nencral ac<|uai]lt« 
aaea with tho law* of djr tuunicts and the knowledge derived ftom 
oouflioting talitoa tbowhig tho nio of espamion by heal, of the 
tiiiUi of idrieh knows MlUng jmKlM^. U^Banuurdli 
entire rriticSmi woold lead to the infemiM that nothing la acen- 
ni'i ly l.n.iV.ii. nnd that even tli. rriiii r ',isd never lixn 
lippliid til lite caloric engine — wlm: i-'ruui il^ ibc-ro are for tbeisc 
suppositiouB will up|>ear in proper sea-i'i-. 1!. ;oro cnterinji further 
ni; ilhf -rbject, let me «iy one word in relation to M:\ior I!ttrri»r<i'ii 
I foviiif bis pot^ition. The attentive reader cannot fail to 
uU«tcr\ e that the matter i» treated vetj ohunailjr, and that tho entiro 
qnealjon adttUa of aaiy damonilratiaiB— Jut aiwli o *'iaMagn^' 
damon-stration aa I pwa B Bted in my laat onmnmiicatioii-^wMiont 
r«*oHing to n proceM wUeh la not oomprehended hy thece whoara 
iiii'-' aii\jou» to be inslrncted— a process t"re<iuently adopted to 
ciUiltU knirntnir, and well calculated to throw d«*t in the eyes of 
the inajorstv .>!' rciiJers. Gcntlotncn not long iVi in t i.O'^jc. Ii;irrii:il 
professor :il-u irri:ii ihe north of Europe, have lately instruetcel uie 
on the the 'ry ■ t my cnpino in mathematical langna<;c most lenrneil. 
The readen« of (be Meehauloa' Magaxine Lave for sctoo tinto been 
threatened by tlic former, and to mto them from the threatened 
inilietion, I made op alltubtn to mattaraia in ngr last eomamnio^ 
taott, which probably wiD t/Beet tha donrod end. That alltuiott, it 
Is proper to oliserve, was not intended aa ap|>lied. 1 will nowfuro- 
ceed. Tlie history of invention recordji many amusing iustnnecsof 
coiiiloiiinatory opinions havlnp liecn given against new invenlions 
by IhoM} who k()«w than tho iuvcnlur ; but an iilstauou of 
greatar diaeraiMmey of In te inati ta t than the praiant oan iirotMiMy 
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Botbelbipi^ H^nir Bttnnud iriU miaut that in knom notblnf 
of tlw Mlofie fiii^ •kecpliiig wbiit be iaAnJhiiii iLo pvncml 
laws of comprcMion and ffilatation. IVinoa'a InTc«tipitioii<., Uc;;- 
n;»iilt'n toMos, izc, whilut the writer bft-s Imilt inoro tiali twenty 
Caloric en^'tiies, |ios.soiiiiifr llio exiieriom/i- ^uiittxi in cotiiprcs'iiiB 
«nil lieatinp iijiward-H of ten tlimis;in<l Ions of uttuo!ii>ticric nir — 
lia^ iiip all tlie while (Major Karimril'i" i<ti|(iiwitii)ri )ii>t« itli-t:iin!in(.'i 
nimle van; free of the tJicrmomofer, and haviii;; <levi<<d mid 
r'ijipliiNl various instrnmenl!'' for iiieu,«uri!Hf the tv'-ip r if iiro where 
1 '.. r iiinutcrs oouUl not b« applkd ; in fine, ju [nir. I lvnowIci!;;o, 

UmoiI od esperimeatsof a greator uagiiitodo titm Ut«t of all otti«r 
eiparimant^iila imt ftfttliar, taa tinaa tM. Vijor B. will ai^, 
pMiA tbe taanlte of Omm oiqwrinHrta. PtvetictU men, tboae 
vtio expend their tuAtu with • view of nlttmste profit, can gttre 
very gwd rea--ions w hy every thing should not he rtt once puhlixlied 
relatintr to a patented invention. There are at |)ri,LHent a lnwt of 
linirnti i- nhi. i:! derstand the matter [>erlectly, and wIujm' nets 
rnruiiiij e.keelient rciioai for not giving publicity to every fact relat- 
insf to the lantter. Thi* nritunioiil M;ijor Bunuird will prol>iihly not 
ndiiiiL, .lince he can tlnd do formula or equation tor ti!>lin|* it. I 
will commuDicato cnongh, however, to prove that his opinion of 
the oaiorio en^iie ia worthleaa, and thet hia wboteaate deoanciatiaa 
of the eontenlB of iny Ibraar gonnoniieatiaa-ia man braggart 
aeK-rtion. T will aetwaate *iwn hydbooaiiiig the propriatr nf 
aidopting liegnaiiltli taUea In praferanoa te thnia of Daltoa, (iay 
Luwae, I* Roy, »nd others, neitlier being correct in practice. 1 
will >iniply remind Mi^or Itamard that the minute qnaiititieii nf 
»ir which the!>« philosophers e\|i> i iin> i;ii 'l <.ii lr.i<? been previously 
subjected to a delicate proce** ni litxing it from moi*ture, Ac^ 
whibt the air on which I hare been experimenting ha» been «nch 
•» the i>nrrounding atmodphcre furni»lic« under the \ !f>'«!"tdc!K»f 
temperature and moisture; uor have I exjiorimeuteJ ' ii :i ' :iitaii- 
mal qnantitias eonSnad in littk giaia vcatala anrroiuidvd by nw 
emdnotaiK It ia the malt ef oompNiilnf naiijr hmdnd tona of 
air dnring aeab trial, ia cgrBBdara JMigr «9oaad to radiation, with 
theniioaieteis]daeedat«iariotttt>ettttt!B'eoeiTani8nd pasagee^on 
which my experience is founded, and on which my calctthitionj are 
baiied. A tyro in experimental philoiiophy would ncarccly think 
of makin;; a direct application of tables of rate of ex|imiEion to the 
caloric engine, even were they ignite reliable, without a.sc«rtaining 
; '1 ' 1 ;:,.ct of, and making allowance for the efiect of nuliation, Ac. 
Major Barnard, however, itLii.'^t'i on a direct application, and witb- 
evt leaving his desk ho settles the whole question. In rcistXMlte 
mg Bt«tiMneat dettniag the haat aoquirod by compresiiion, ha aaaeraa 
tba leedaia atf the Meehaniea* Mag^ne that "this asstiniiMioa af 
Ctf* faianaaad tMnpcBatiua la net aataUiihed bjr aithar aigiiiiiaBt 
or asperimantai liwtti, end it ia not in aomfiininty irith the bwa ef 
developed beat established by othen.** In reply I tell him that tlie 
re-inltof actual trial of many week-s' duration with mipply cylinders 
of 58 inches diameter h<u cr<t«bli;>hed a mean iiicre.i^ of teiu|>craturo 
duveIoj>ixl bv ciiirttirwwiod, r;u>if!nn noiiiewliat alxjve W^, m stated 
in my t'ii-ii;rr cvrnn i u iii ij :if ii ii: - \urviii,^^ •^':L'litly, iicrorilin^ to the 
alAte of the utiuospbora, radiatiou of the supply cylindera, modified 
hyeiimalahitbeea#M4oain,a|Medof aiii|^«,«nd gthar 



mtb the' foragoinf preliraiiaaiy remarka tbe intyeet might be 
readily diapoaed of, bat for the ooaplaz and eo tangled ehanatcr of 
U^or BanMvAli " InTaatigation." t wIU endeavor, howevar, to 
eimiBia his afgonient under 4list!nct |>ro|HViilionK, and, if |>oi>siblo, 
render the pirfnia intelligible on which lie has raised un i!«ue, viz.: 

1st. InfTeiut of rvlnmt hy the derttApment of hftt iti tJte tup- 
pin eyliiuiert. M;yor liarnord, in.stead of admitting that in hia 
original calculations he had rommit(e<] the error of not cotimntidg 
thia ineraMte of the votnnie ftiroiahed by the anpply ey linden^ nor 



the ooiueqiieDt ivcraaeeif mean niiataaeeegriaat tiie Htpptyerlla- 
dan, nam abnin mm with tb^ mmatrvna ftlhuiy of vie«^ that- 
incraaae of Tohime aa ptwr. Cm ht point oat any where ii^ my 

estimate that the said increa.'>« ho-s been treateil as power? lu onler 
U> show the ni!i;ruit«de of the ovcr»iglit in qncfttion, I stated the addi- 
tional supply (»f air funiishod to the receiver' at 173'3 cubic feet p<T 
stroke, and the force thereby exerted on the working Jiistons to 1)0 
209-4(i2ib'i. per stroke of the 4 cylinders; but murk, I did not forgot to 
estinwte IheoocnBpondiog rcatsuiuce a4;uinit tiic attpply pistons. My 
fbm V atatemcnt, then, that the dcTelojimcat of beat by comprossion 
omiea m inoraaae of volenie fomidiad to the raeaiireta of Itb, I 
now reanait, and alio thai the nwan rvnataaeeagainit die amjnily 
pWom, nwkr 19 pomda^'peaaaBeak win be poaadaperaqoara 
Ineh. I mnat here ohaarre that all my ealenlattona are b a aa d on 
•ISO \ mid not It'l ', rerjuiriHl to double tire prcssnre, my long expe- 
rience having vcriiled the former a.* nearest correct. Again, let me 
be uiider^lood to ire.nt of ctunmon nttnosplicric air in ilx <'rili:i;iry 
hygrometrical Hiato; .nl**!, that on practical eonsiderations, I con- 
sider it ;ib!^<ird to cnil»arr3j«i« tlie question by taking into account the 
raiying deimitles and capacities for beat which attend tbe oontinaa] 
ehaugaa ef ataMMphevis tHuperatue. 

M. FUt^ timperatmtf0ip amd &»imti»ie«rktitgtglMm, 
tmi nmmed incvpaeity (t« Aaatm t* rMfm (!« UmptrtXwtj— 
Miyor Barnanl isnys in regiirxl to the capability of the heaters to 
keep up the temperntnre. after the closing of the cut-off valvo : 
" Kow / object tiiwi vtr. :rniii-Iv !■> tin- atimi • 't tli. '..iWof 

Mariottu in tliis case ; nii'l I w dl sliow that tlie accetsiun oi tem- 
perature fi'om the btattrs d' mandod maintain that law, is en- 
tirely beyond the power of tbo heaters to supply and he then 
goes on to prove, by PoisDon's foniinla, that the fall of temperatare 
of the air under the wnrUnig piatoo, by azpeuioo, wlU be 131% 
aiiidaddB,''it{aiittaityfmpairiM*tiialitab0iM Noelfe • tnitli 
pert of dila requind eeoeairiei i* tbe teqidraa thae." On the 
atrength of thla aMnmed greet dlndnntion of tamperateire end la- 
efflcicocy of the heater*, ho proves that at the termitiatiod of the 
stroke, there is no force under the working pUton — see his dja^;ram. 
/ will prove presently, in its appropriate place, the impossibility of 
the «uppo»*d fall of 121*-' of temperature. I will fir":! te'st the ques- 
tion by practical evidence. It t« unfortuti.it. fur .M;iJ r Barnard 
that his asscrUoua and repreaeniatlonH are nie; at every stop by 
opposing /<«■{*, and that the eleberate demoastration proving tira 
workieg piatoB to esatt BO pemr at tbe etid of the stroke ia oon- 
pktaly nAitad by espariaaea. 

Ia order to aaewbda, dnriagthe ireeept tcialaof tbe calorieahip, 
the rcaiatanee opipaaed to the workfag piatooa in the down aliato, 
delicate mercurial gauges were a(iplicd to small a|ierture:« on the top 
side of the pistons. The te^t being completed, the action rX the 
gauges was reverseti by nuuiiui of a stoi>-c«ck ; a pressure wns thereby 
exhibited quite unlooked for. as the heatenv were not tight. With 
a Working prewurc not quite iS lbs. (o the square inch, a column <.i 
mercury a inches high was overbabinced — the mercury blowing 
out with great violence Just as the piston was within one half inch 
of the ftall iqMUnke, aho wing an active inteniel praawre apptoaeh- 
lag. if BOt qaite, -tlba.; «ha on^ babg aai at f, the bw of Mari- 
etta tkaaaada a praanu«af4:S:!tt;lT45—1»«»SSllia.i fhae 
■a iDoontrovertlble evldenoe l» ftvnldied, that the haaton had lldl 
|)Ower to restore the heat lost by eipan.sion. Tlie roaolt of other 
ex fieri inontj! present yet "troniier evidence in the matter. A calo- 

ri'' cliL'iUe, at the Wn-ks nf Mi-s^l'i. llu'^-;.- <V lM;i:iul!cr, i\\'.'M iiitll 

working cylinder, diveslvU ol ilio re^etierutor, lia.*) iiii»<!e Guutroktri 
per minnte by tbo mere action of the heater. Engineer* of great 
iulelligence have witnesseil these ext>n iim nl . The working and 
aupply cylinders boingus :t to 3, and \ I set at {, Majw Bar- 

nard with fala rea4y flgnre* can eeaiiy cakulai« thai a temperatnra 



* 
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of eomo 300- must l>o inipurtcd by the lioulcr in tliis caw, in 
ihHH ^ s semnd. Sei'irij; tiiii* thai ;m un-c-i-^ioii of '■><>*) lakes 
place in m short u siiace of time, wUiit vjiIir' tan bv iitluclieU to 

l^or itaroard's ottlcnlatiotu «uid iu» po«iUve «aaerti«n, tint " mi«- 
tcntb of IM" coqVI not be Boqnired ni S taoond*." I ftnliear 
aiaUll^ iay CWUrt on tbitt ultcr wmic of initUnl infurnmti'tn, 
fKfHipfi f rantiet trfrtin IWwii i>ii>.'j;c?tiij>'. thai houvy ri>|iony|bilily 

!■> ii]-4 |iiiraliK- tVci:;i ji i ^'iir^i- i .ili nlattil In retard tlic projirciw of 
Jill ii;;;ictaiit t r| ri-», is J ■ :i tin. reosuninp on whirh its (N)udnii- 
n;itl i , |iriin-i; ii;i;. IihuhI.'.! rciit* (Mi -xk-Ii cmiiK-o»!» pretniH^. If 
Uajor UarD;ird nill \my a visit to Moad^ Uogg <^ DvUniutcrV 
treck)*, «r«ry vffwhtuitj will Iw afaeerfbUjr afforded bitn oi vx- 
•mliiitiig Mvwiil tmaD cakrioeppaw in operatioo. lie wilt fimi 
thaw «ii^iMB aapalib nnking IW torn* a roinote, ham 
praeiiottUy tbat in ( af a aaeood the air andar the irgflditg pfetuii 
aoiuirutf SOO^ of Mmparatum. Ha loajr 4aeM« tor hiimnlf by 
what means tbat terajierature i<i acquired. Tbo air in its cDnrs« to 
the workinff ryUnder passes throagh the reficncrator at the rate nt' 
•I'! )n t I ' f ('■uhl, 11. «■ l•l■^•^;n<^mtor being only 21 inc!u'f<, or n-iit 
foot in t!iiokne.<», tt will b« fuiind tliat each imrticK- of air ooou- 
fiics only f\, of « Moond in poiuiug throngh tbo instrunivnt. Now, 
whether Mijor Barnard dvcidoc that the aW- arc acquired in tlie 
of a second paiwing tbu wires, or in the « of a second expo^d 
to the aalioit gf tha Iiaator, «r wbeUier ba ni«k«a op bis mind tbat 
both an aeatnlmtnqf to jwodaea fha anniiiig naaiti Iw oannot 
M to laani practically that tiaat la not m ilii|gidi aa ha baa «ii|>- 
jmtA. ftl1l(lp^ also, be mar diwaver that there hsueh a thing 
n- r,uf','tt!oi\ t'i n--ist his "ronrrt'fton" in trftnsn'!!!iiL- \\w c nlnric, 
and preventing the asserted diininntion of 121 ' under the work- 
I tt Iha calorio^ngine. 

[Tu be cootlnui^.] 



Piicicultore, or the RepeopUng tif Stteanu with Fi»b. 

AmD»f[ tbu valuable roiilribtitionH to prartlnil Kcit^nco conimunioiiled by 
M. Jcromo Nicklcn, <if I'liri*, to u lain nimilwr pf Silliirian'" Jonnml of 
8clcn«i and Art, few will be r<gid wiUi greater iiitorut tliiui tliu folluwitig 
<t» tUu artit^csal nnriug tji tAi^ an liXt^tTiiucut nhich haa been In pmctical 
epenifi K r n ttufSU'ieiit liiitc to pruvti IL-^ cntiiplotn pracljcnbiUty. 

M. Nickic" give* to M. UCniv, tbe nimicst fl.»hcrinan of th«> Vo<hjc«, the 
crvdit of MtabllalitDg Ihe "raaDUfiKturti of iAi" in Frunm, a l>ru»L-ti or 
iU'ituiry niileh will, denMeas, be exlenilcd to every cuuulr}' vher* iaund»- 
l2o«M, bikI citiier afviiJeliti«, the inlroilncti<vii of dllB^aatl the iMPBIMeif 
navi^fatioD, puTtiCTiIiiiiy atom navigaiiou, nuy tImalM At d ia t fotlwi Vt 
the moM xiiluablo vnr'>cti(>#. 

A |Mpcr by X. Ilaxo, secretary Ut the BooMtf d'Emnlotitni das 
Vosgcs, give* tlie history of thin iniportant invention, and rox-iows 
the meauR employed by K/mv for popnlating with tront the streuins 
of his ueighburhood. This hfdifnnsn nbsL^npfl tiji' liinf when the 
female deposited it«egg»: be ri timiki il 'Imt ili.; rii;i!.j tlicn comfci 
and spread.s over it the fecundating liijiiicl : and, im our otwcrver 
could btit im])crfcctly protect these eggs from the various) chances 
of d<^uctioo, be lottiiited bow to iiuitate nature, promoting the 
partniHoD oftha ft—lat aai thaa thataf tha iula,aiid plaaing 
dwaoi infba etmditiani moat ihrmblaftir their dev^optnent; he 
bad torn Iha hapolneaa of seeing the breeding of a certain nninber 
«f tmitt, and nouced their preserving under the venter a ji»r( of 
their eggo, and livinr d?irin;* m,- tun, h' t!ie expeni<v of the rest. 

But this wan not ;>'l : it whb iit . I'^siiry to jTOvide for the ulterior 
prescrrntioT! of !hf \ iinincjl I y a jir.ncljcable proccw, llic 

obsturi- t'i^!iijri';iri. '.vdn liiir.liv kntw ]:<t\\- to read, did not yield 
before ihtit ditlicnity: be sot ai work obtwrving again; ho placed 
aoma ftofaUtha mhb amt^oiogtbe yooag trout, Judging with 
naaao Qiatthaapaviiof theie batraichiAnfwanld be a resource fur 
fbe spawn of the trout ; he gave them also bits of veal as they grew 
larger. But, as tlicso atliiietit8, though >^uccc.<t»ful, would be too 
expensive, Keiny, not knowing of the cxlfrtenoe of the science* of 
botanv and cbcuiijitry, contrived a proce^ l>aseil on one of the 
great laws of nature. He planted isotne herbivorous tl.»hcs in the 
water which containol rhr iiimivorous Ironbs, and from this ino- 
meat he had no more trouble with the nuatog hia "ci^vee." In 
flttaoBxaa af aii jaai%«ithTCi7 fitnitad nMaar, fUmy, who vaa 



in the iiilerMd f!-'HK'i;ited wilh (ii hiii, li.id bred foveral millions nf 
sulmon and tr<nii. AHit he h.-id bcenfor«i\ j cant thu» preparing the 
living lood for his lisiics. M. IIu.no u::ide known hIa rcmllB tO the 
At^ad«my of Science*, iind the Kxivernnient ordered a (htl inreati- 
CatiOll Into Ui'-niy'!) proiN:-S(^. I'iscicnlture was established in the 
Danne of tJ>e canal of the TShotie, on the Khine ut Luniiigiie, in the 
dcjmrtmeut of the Up|ier Khine, not niuler tlio direction of Ib niy 
or of (ii'bin, but of Si. C'ut^te, who hud succeeded in ap[iroprinling 
to Ills own profit the labors of the modest lishennan. A spirited 
dispute ensued, which c<mtinues still, and bus engiipe<l ^eversil inde- 
tieniient |>ens, jis MM. Il:ixi>, Victor Mennier, the jonrnul " l.a 
rrcs#t>," the Ablx- .Moigno, A'C., who defended the lights of the 
oiipretsed agaiDi)C the de^puiler. Justice will be done; Kimy will 
receive a peoagon M a ■atnoal reoompeiiMi. « 

I pass in sib)flc« the rcdamatloDs of priorit.v, and the attacks of 
all kitoU which have ucooni|«nied the nicceM of Bemf. Mjr laat 
eonnnunication on hot-air engines ban idiown how MKh latSt are 
rapidly produced l^ hi^ncvpr tbcro is sncccw. 

Tlic lollowinir 1^ Vr;. 'ly ttn rnc-tbotl empl <v, .! -1 luu- branch 
of iu'liKtry. Tliroi.-^h M. N'.ilUt. inspector of lorestjf, ttie procease* 
are beixiine so siiiipW "Imt tli. -. i m l>o executed by the must inex- 
periuuced h:inds. llie adininiftration of the waten: aitd forialif is 
■ow ofgaoiring a regular earvke for eft'ectiaga rtoeaaliiy of the 
watcm of navigable vtreami. The appnratna of W. Uillet ia plaeed 
in the ban <>: ilu Ush -keepers, and the tiring alimentary mate- 
rial will ill' !; n:i i|- ctured, so to sjHJidt, at all points. Ttie details 
which follow arc taken from a n u i t; yet iinpublisbed on M'!!> 
liroce*s which I have scetj in < ohi m of its preparation. 

Two boxes of lea*!. 1 mflpr long and 1 to 9 d< cinic!>,r'' 1 re pI. 
and 5 to fl centimctt:rs ip, ure duijwsed in sv. ; - in iln. rln yliu ,! 
of his njiartuteuta. Some Imines or »iuV4s< of hair, Hags or metallic 
network, dw., coBtalo the rags. Acaardlac to the ^ecacN theaa 
eggs are innnenKd to a depth of one or aevetd eantline(er», Tb«ea 
frjimes may be withdrawn or replaced at will bjrmcan-i f>f f r^i'ctes, 
which suptKirt them by pressing against the ride of t)n ' nj, A 
I'ejie.rvoir of water, fnmisheil with charcoal and gravel, is near by. 
and turns into the box, droji by drop, filtered water, furnisbiiig 
nbtvir 2 nr n lilK ^ i f n uter i)er honr. Tile water is Ihuii alw^jrs 
ill i.Miiiiiii, ii-iil ii '\^ niilv necessary to fill the reservoir each inoni» 
kig iti kerji ibt; 4[ij>itrs>tus in action without supervision. 

The total expense of the OHtabli«hnient is but C francs. WUh W 
litres of » ater lor wx weeks, M. Millet has brtil about ilj.QOO trout 
or salmon, and be expects to breed some millions of ditfcrcnt species 
in the courae of the year. 

In order to obtain the cgcs from the female, M. Millet employs 
nearly the proecsM used by liiniy and Cebin. He makes the eggs 
to |i«?«t nut oTily as they are mature, leaving an interval of two diiys 
betvvivii ji operation, this consisting in pawling the finger liglilly 
over ttie surlace of the abdomen of the female, .\notber jirort's.s 
consist* in Inclosjng Iho female in a cage with a dnnblo liottom, 
foroiedof Uar« rallier far apart ; tlie females drop their eggs by 
niMNe eaotraotion, mA aid themaeWei in It by nibUAg agaimt tha 
btte. The «^ fidl opmi the (mat. The make are then Intro- 
duced, and ollen they fecundate Oie ej.'Ks at once, lieing incited to it 
by the presence? of the female ond the odor of the eggs; but if not 
HO, it is provoked by o'V'lit fi irtion. iw in the ejection of the eggn 
from the female. 

Atiollier result of iiiieresi isi that M. Millet has cau.sed trout and 
like sjiei ies which live in running streunis to breed in standing 
waters, by causing some aquatic phuits to grow in the water.— 
The apecica which I faava aami anployed waa tha Ltmm» maim, 
(durk weed). 

This experiment calLs to mind the "organic eqailibrlum" of Ur. 
Warrington. It i.s known tluit this chetnisl has for several year* 
kept in a glaw vase full of water, a ifuvtll n »iitic menagerie, con- 
sisting of a Valitwri't njiirnUt, itvet nl l -ii ■ ■-[icciesof (instcros- 
teus). !tii>? -sofie aijuntic unividvcs, without iiyuring the purity of 
the u ii. i It tfiattbe carbonic acid and u.i 'i.i il products 

given out by tbo animals are abaorbvd by the plant, which converts 
at the same tlRM tha corbonie add Into onsen. The dabria af yio 
plant Horvee aa nntrttDcnt to the anaila, whose egg!, in their torn, 

feed the fisli. 

The ijriH-esrt of M. Millet hin« tieen put in practice in severaJ 
places near I'ari'saiid ro|><'^pling the rivern ha.s lieeu already begun, 
i'onlrary to the prescription of Remy and fiehin, who nourished 
the young for some tin>c on tbo »{>!iwn rtf fmrs nnd cnsf dialed 

M 1, lifter the i>oUcb ni,.i.-r llu' v.-nri r liml .i;-.;.|i[M .iri .1, M. >!illot 

oolumcucc* the dittributioo ot them whenever this period hoe 
The tatan wfll abow whether the method Jnat naotioDed 
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b wi-*, or whotlier it will nut bo iii-ojucBry U> ri turn to the pro e»n 
of H' tuv, which oonsistA in "wwinp"" herbivorous li^h^.■» in tho 
stri'jiini populutcd by the tronts. M. MilK-t i* ^till ciig%'eil In hi« 
kburn, oud wu shall vudcavur to kucp our ruuder^ aciiuaiutvit witli 
tii« inrogrwa of Uifo ww bnach of iaimtxj. 





Newton's OoU WawlMr. 

This late Enirli^h iarcntioa relatv* t" <i inodo iif MUbju'tiiip pul- 
verized (»rc» lo llio cvtubiucd aetmD uf water anil ((tiicksilvcr, I' r 
the piiriK>:so ut' MualgMUfKlng Ui« nwtaUic particli»t thereof with 
tlie qiiifKHilTWi KoA of dririqg nff Uia coruiy and othar nAim 
tnatters. 

rig. 1 Is a Vertical »e*tion of tho 
aftpuvtuD umplujed hy tiiu invuDtor 
for tbe pwMw; aad fig. a to * yUn 
T)«w, With the vertical water and 6od- 

epa and eonicul cjip retiKrvad. a, 
a elradar ve^ft'^l fur oontnlidBf nar- 

enrr, ami i>ro'.iii.. .[ v. ith a ri-iing cooical 
iKittuiii. I ':i t! 1 Mirt; I'eof thin conical 

jii" ln.-iiii"!, l! i-'!M_'h '.vlih li :!n- u'.itiT 
and ((ulvorized ore are passed into tho 
qniokailvwr. That* groores are eortf 
«d with a hollow eap d, aerewed firmly 
down throuRb iti< Uan^ e, and hnving 
a hole r, in it« top, to receive tl»e fotd- 
t>i|>e n, which fit.^ In liKl>>l.v, and l» 
nifiU enough to contain a column of 
water iiurticient t" fnrrf it* way, with 
tho piilvorizi il iir... |!^r i iL''! tiw said 
groove!) and thn (|nick»iiver in the v«*- 
scl A, and pan off throogh tta 4ii> 
oharge-i'ixiiit m. Tha mtawiy rtaial 
is piroTiaed witii aa ontlot i, Ibr dii- 
chartHnf ^ amalgam as o6an aa niaj 
Ive nect-S'>iiry, 

The o])erati»n of tlio a|>prtratas i» 
a< follows: — The pidveriMtd ore i» 
]ilaced un ii ficvu at tho top of the 
fobd-pi^ Q, aitd a ewUiitBUt ntnmnt of 
water M ■|>pli«d Uitreto; whambf tho 
Una goM or otbar metaule msttar to 
wadioddirongh the mcuhcs of tboriaVBi 
and down the pi|>o into ih« iBSIuiiiig 
proovtH c, V ; tho pi|>e tieiiii? mean- 
while tilU-<l to a height liuBicient to countervail the rcslstAiioe 
of the hfiit'v Smdy of rinicksilvor, and force the metallic nuLttor 
tiiroiljrli ;tn (ji invos at the holtotii of the vc*-«fl *, into t' i m i^^ I'f 
quicksihiT, ity this means tho nietallic piirtiele* become tliorouKiily 
tnixcd with the ipiit ksilver. and tlie water :uid other liftht matter, 
risitw up to the edf;e of tita iuurcnr>- vcwel, ptya off through tho 
di^chari.'e-n|Kiia ii ; whila the aohl or othor inatsl ia takan np fegr, 
and niiudpimaiecl w ith, tho (joiokailfw. TUa Aiiia%ain ia dtawn 
oti Us often OS it may Ih^ neco^sury, hy mnoflng the |dng ftom tha 
outlet-|>ii>e I ; and a'freth etipply i>rtlieKDIT tofbcaplaoad fal tho 
ve«g«l A, ready for tbe next oiieration. 

Samueboo'i Pat«nt Digging Machine. 

It U well known that the produce of liind cultivated 1>y market 
gardeners and by cottnperH fare\eeed» thnt obtained from the f^ame 
area hy th« farmer. That eseess U obtained cbietly ut the expense 
of iucrvt^wd Jalwr lu deep tilla<;e, irriKnlintt, iiinplinir, and clean*- 
ipg. It is only of late that n iH-rious ctfort h.^s been to (L->.siiiiilate 
our pracric* iw famwrs to tJ4at of the gardener. lu thu growth of 
root cni|>4 the water-drill IB but just hlgiDDiBig to wnrftintt tbflt in 
thn tield. the <>ml«inii of wMchtn the (tardea wooTd bo oomMered 
as tho hcieht of ne^jlect. In (frowiriB com, we still adhere to the 
oxtrsvaiinint practice of thick so« iii(t, wlietherbroad-ca«tor by tbe 
drill ; thoufth we may ik'O lu llie lab^)rer's allotmeril.s how much mi- 
porior. both in the straw and in the car. is tlie crop which be haa 
" dibbled " with oipe-lliird the <]imntity "f feed. 1 lie value of 
h->ri«c-hoeinir is donbteil by many who woidd not iillnw a wee<] to 
remain in their gardens ; and wo !<.till undcavor to i>tak« a|i bv 
wagoB-htada of naaora and by ton* of giuuio for imparicet till- 
age and want of drainage, which pannlt their noet ralnahia eon- 
ttitneata to be washed off tho aoriioa into diedittAcsaad atrnma; 



whcncas by con^ ertin(; our fiel l- liv ili vp tillnfco into one vasi til- 
teriin: l>ed f«>i' th<'ir retention, «e should not only avoid ihU wu^re, 
but avail ir-, - to the ntiiioiit of the viiJiiut.le drcssiupi thiit de- 
bceud with tlic rains uf heaven, thu aiumouia Contained in vthich, 
aeeording to ow eb«Bliti) laptsa a Bta an annnal value of quite 
twenty udUinipi per acre, estinwted at tho priee of pnano. 

It is to the eteiiient of cuhivation, namely, the ei!eclive pulver* 
i/iitlnn of the Mill and pr«jiarntion of the sev<!-b<<l, llmt Mr. Sam- 
uol-ton, the well-known npricultural en);tnei-rof lianlniry. biiscK>n- 
tributesl the invention of his digginft muchiQc, which has been for 
fotiic time |«a*t at work in that uei^rbborhood. It ciiiijjstii ess«>n- 
tially of several scries of slender filwl prongs, so sha|i€d in curve 
uud HiCtiou us to pcuetrato the hoU easily hy tlus mere weight ul' 
th« Ihrndag whldt eontaina them; oiuh aeries resembting the 
■piifeca of s wheel witbont tbe tyre, and all the wheels being 
OBn»<l to revolve by the draufrht of the horws, whilst embedde<i in 
tbe earlli up to wliut may be called their iia> e<!. The ciKikes or 
proiipi Ijriiig u]i the .■s>il. 6i)d allow it to full backward, tlioron|.'ldy 
pulverized and mixed, in a t'orm not unlike the biirkwuter from a 
])nr|d1--«heil. In the upper jwtion of their revobitv.ii fb< y jmw 
i.. ns. rii ;i nirres]iondi»)r niniiber of stronjt iron l)ar>. nlm :. -i iu; i 
awny anv earth or wetidii adhering to them. Althoiijiii, like ail 
otber tillage inplanautit it woiha bast in ilry w e:dhar, tho diggir 
was naed with advantafs dnriiif the ««irly s]<rin>;. when tt was 
hardly |>ostiit)le to ])lnnph at all ; it alsoclears its<'!f w ill of any ftonus 
which it may fiick out of the pioiiad. 

From the <'■> -i rl[ il ri which we have jfiven, it will hplK-ar that 
it is, in fact, II m i - l iiiji implement, propelled by horsi-s — loosen- 
in>r. nnil 'x\r'-:v\ W t t . t' the Ridwiil to t)n' surface, and thoroii(rhly 
re<'li:ii:iL' flu- 'AlLvr, :r,r t .r^ , merely cleuNin^r otV a 

tlico, ami reversmg ii like Die plough; but :is it only re<|uirc^ four 
or fivo honwa to work it w hen set to dig ten iaohaa'decp by tlii«o 
feet In width, bclni; equnl 10 foor aeK« dug in a wotfcingr day of 

BBTeii bourn, in stiils where it is rare to see less tluin thru.- horses 

Soughiiip (fnly nne-t'onrtli of that breadth lo :i depth of burely <ix 
ches, it is obvious that, apart from the superi'iril v of the rvsidl, 
there is positive eeonoiny in the Jiower apjdied. ('ircn!r;r motion, 
which generally ticcornpanies the apfdicatii^n of steam [snver, will, 
we trnst, in tin- ;i.st;i>.ee, la in that of the horse-tiower ibreshiiig 
luacluuu, pr«>ve to be only its jirwciirwr ; Jiieuuwiule, it is perhaps 

Site as wall, with referv'nce to tin speedy and general adojition nt 
isneweHlHrathi!! machine, that it* bitradnctlon Is not dr[iei><tetit, 
in the tir- f ii ^t iiii-e, upon that of the steam ensrine. 

In e. iM Ii 11, we must not omit to notice the application ol the 
Differ " to works of road formation and cxcavuttng generally. 
It moves as irmch surface will in a <lay as wou)<] require foc^ to 
nixty men with the "Mulr. — ' '.'> (f,7''wi? ,!-y<>rri"J. 

rmnaedlnf of tho IiOadon InsUttitlon of Civil Englneera. 

Tii»: |.npcrrrii.l Muv fl.i. t vri * A /V»,-r,; f.m ./ (.',/ f/v'.i' H.iul i };,rt 
(on./), l.y Str. J. ( is.i'u^ M. Im I, C K, 

Tlic iitilin^r, ill lii- |.<p*itii'ii I'f r,-l<lrnt i rL:iiM-< r t f tlic *■ ri'Tr!uri'l Hfr;,k- 
wulei" \^*l,•r^;•>." now in i-n'TKi- mT r\r»-iili<ni uri.IiT Mr. .1. M. Uc-ndi-l, I*rf-*i- 
dL'!iI li-.sl. f. K., Imil for II Kin/ liini.* dirx tii'd lij.i Blli-iiiiMi In liic cxitu' rcii- 
nillj' m-eumiilullr.u 1 1' .iliiiij;!'. , ^■u\\^"\ tl.i.- <'lii'pil Itiink.— ■ "t tl:e tu"'t 
IwniarkaWc features of Ih« st.iillit Mit r>i:<s: nf Kinrlsml. 

It eODtUled of a »»»t meuml of »1hii|!Ii-, in Ilic t"rm nl n inrmw isituniis, 
hiuir apoo the wortam MO-botud of l><irsi't'>l<iro, l>i twwa AHbautiurr auJ 
Portlaihl; >ulintiithwa>ie|aii)caiBkeou:lii[i-t d-Actioa, and iiabnuidth 
at tlic lnwe nr Iet*l of bvw water ol or.lioiiry h) nfijf tide* wos l"i> rardi, 
lic^r .\M>i?fljun . zMnl 'Ji'"' vimls ut rcrlsimi. Al' li>f a p'>fti',<ti i-f .ti^ t ..iirsr, 
Miii'-li i»r Wi kv, Itie tiiilik iii. t'i-il :i« niiliirnl hiy-nVvialrr lo tin* ii.'u liorii;,'<- of 
**l'i>r11rlTI'l It'^ri't*," iilldritui^ -hi-ltrr from \\\t- wi;>t<rly unci -M llliiwe^t 
(rule-. The lu'iirli* iiKT* jiM-il rrciiji lh»' nortKuLM. l*tii liit- iiii:!iii:it:i'ij r-f tii,i 
CTr*t ivx* nni tir.it'i'rni tlir.i:ii,*1it^tit : tin- ri-i* 1^ inffii AMi'M-hiirv jiii-l Wvkit 
heiiijf III llie ralu of 1 in M'.", wliil^t tliat Istni- n Wvk.' umi I'orlUuJ mat 
1 In 

InsMmvime dirudion um- (.'tntrul •■Ii^i.:' uvjiMrnl fti«t, fmin tiie 
sonunit down to k 0,-|>lli uf ul to «l &tiioin« Iwiow low water; the nu« 
ofindioationvarviiii.- iri<ni 1 In >'l to I laT. InllieiwttdcptliarsfalfaoiiH, 
the (lope wns t in "i to 1 in 1 1 ; onoide thSi iht »lo)>« was alioat 1 1n SO to 
adt'l'th Vr-.rvir-S fri'in *; lo futhonis. :it nliicli p' uit xbij '.Ijilij-te i'<u:ri'ij vtl- 
ttr* Iv': lO^il WHS srHN-ci'dcii h\- line -iOi.t 

It lijiil IctTi ir<-'ii»;iuHvsiippi'-v'ii Miiii llio nui'In:?* of the Hunk fr-nnril 
of ti nii'iol'l i:t'i'Iii,v ; tC|S'fiti"^t Irijii* tiy Uirin;; iiail. towrvrr, ^Iinnrt thiil tin; 
Is- i nh wiiii *i llir i.frni/Io rc-itctl, on IIjI.' i ii^t. wii.- ItiL fil^L' i-t tl:r Ivillina-r* 
!.!,■,■ .1:1) of tlie riis! luij; and it w,-ii only I ir-t i-^ilt :li;C i; ,: nlil In n, I'liid 

l«y twrimf tooii". 'riw buok eoowMod in rmlitj oi kiiii.i-li , tii,\i,l in pl:iT« 
with »»mt, mill sft vnmpaet H to pi»»*nl Ihe pi rv'l iii<iii rt< i \rrpt 

iiiiiiiiK luMivv trJ.-n ft^ ih« aoulnwett; DotwUbiiMii'iinr tli.a m tiKtMin 
tinio (lie tiih- tom: nearly S f««t higher 00 liM we*t tlnui tui t li,j i i-i side of 
th« bunk, taxi iu Wm) gale* tbe wavw na ap the isW|n ns )i.m>.1i a« 10 feol 
Tertioiil}'. 
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[Augiiki, 



Thalwrgm Mmfti wt—wBy fcwtJ "lolMwtfd," of fttttiot from tiie 
fwtnt wmBm dN Mwrltat mm dmcmM; and «o clsaily wm thi* dcHiiod, 
t)i«t » roitiMtd lUbMuma wm popnluljr mM b* M» to diMiiwulah, 
in tho <li»lMat nlelit, nqr praoiM •pM of tk* baadt " bflk* ite of du 

hrm.ll ji'Iiti.Al if',' I. [" I'r.'m otli*;r funiuiti'iiu-, iiiul ;ri uti interLa'.iii^- 

jrrnlnijiiitl 4ixjiti«mttti<'U of Ulc vou.%1, lUc atuUiiT lr=.<-L'-l iliu priuci|ttil Mlj^ply 
orahiiwlD la lutra beeadatimd ftttDi tli« fli»lk kM^ 'm iIio niwtwanl, M- 



rrom tlic viiiiiit; of Ik'cr lJ«nd. Uthar 
* &«ai UiMilcicU SulteiHMi } and otW 
loth* Milt bgrdM 

i'*i?o>(n1 HIVIIn f^'^r wHj.>*i fthinx*^n WM 

k't.oiior thIlieorrcLin niis <:iri'lii!v tvn-i. in-'d, 
uij p"llltIIl:K s triLirlifv tin' v\li'tit 1 if 



i«Mu l^iM and Sulnmath, 

paUSw ftgoi ArtolMn UUl, 
river OU«r. 

MBngrM ft«na a."-.!!:.'!' of 
Ibmof • hich inmui.i. I'll 

mdifUraclmil'.in..' l;ial ... 

MMOnlatioii^ lif rli'itu'.is iii'.il ri'f' rniu t" tlir Uto Mr, ll.lt- I'ulu.rT :> 
fapt^r **On tho Mi'ti^'U r.f SLiiicUi Ilfmlm«," ft«ttliliDiU(l rc^fm* v^k tv- 
n<!HlM-t t>)r »i;!l-;cirfu\v I'f '-ijin ti-Ul rn-ii nii to {iriKluci^ »nc(i fMuIU. IimUnc** 
wcrotlK'ii rltF>,i f f ntiiiu'If iravuUiiu' in ifpiamiliuii tu tli« |>r«viiiltug cnrrgnt 
of litlt' ; iiti'l bIjuwii lliut xue pru^'rem of tlio abtngla eonld wnt (w 

atlribut«.l to t)iu uctliMi of th« tiJul ciimnU, tlio oflact of tlw nHjld «MM 
wii# ftStentivc^ly oonwitlrrofJ. Tim I'lvraknas of we»t and aouUiwcat wlada 
on tlio cPlwt wiui <!L-Tn'-'f.!itratvi!. Irutu eLl* <tU-'iT^it'i"tm iiiu'lo lit I'lyini'iith 
with Wlitiwc'l! 11:1! ii-kr'- iiiitiiiiiniL'itT''. i-.v ^.r Sumv \\i.n'.*, f > r Im 
Ufitikll Ase-aciiitiijli. M\:l it n-uB nln>»li. liial lilit .i iir»wii icrnan li.ii Im> , iu 
th« dlwtion of tho lu-AV i».'AT iin-l |irvvnllius * i:i'-i*, vriml-I iIltL'T^c■L-t Iht" ("'liitn 
whence tlio »luiigU' cvidfutly bocii ilcrivcil ; it yrx-^ !>]i"wn iil^i', tl u' tlhi 
MM driving aloiw ibo wool vf rortUtiJ suHlA'd tu uri <-.t tliv prngrcM of 
the aldiitla t aMlhs •rhieoM adduocil ltd irroiii»til>Iy t<' tiio (nhwIuiuoo, 
that the ultfmaU) movameBt of iliingia wm ttmn faiiinl tu \»! m the <Uko- 
tioa of, and novrr aeallMt, tiM drift of lh« beat icst iwnii, tiui fruqncntlf in 
•|i|iOTitian t<i tlic nrcvniliiif tidal eurrcut. 

It npiviirttl .■> idtut that neither tho notioii of rtrcain nt Abbolsburj- 
nor fl:y fl nv nf tho title in the floct vvimI.I Iluvt uiaii-.I the mn-fi, 1 r ] iN-il uj> 
the iii'iiyi 1 <.i nl.itiirlti (*oiM|ir»*iitij till! hiiiik. TiK- -'.Nil. 11 il'.jtt I i.iili"!i.« 

of wiili'f III n cuijli:"» ivtijC'.h frulil the • lii'lxi nii>- u ]« niii >r !» UilTf, Mini ],cr- 

rahtctl tlitf Ituuviudl Htaas to fall wi'.li ^.ti »t \ i'-.i-ius*, und uitii'.nil tl^e n*ljir- 
llatiotl lili'.l «f furwi unu»lllill; e\| i'rifi..i'.l i.|. I.i:i>; i.l:cl%ii-n lii-'Ti.'lii>. 

ETi«luiK« WM tlkcn iid<tuei'<l'tiiia ^huiirio v(;.n iumvcJ »( u niueh grater 
d«|i()< than wia uanalljr aui)]*'"! '! : tli^ aiitluT, in hi* rvx-urchca, found thai 
al one time (lie pebUeti Jvwii l<i '.hu y<lxr of tho xiuJ «> re iiicrutted with 
huiMcloi. "IwlotriK liiiUiiniiUHl," nnd >ub»i:<jucutl} , iift«r a contllMUMM of 
baavy ituli* fmiii t i.> ■'.r.iihwual, dwabinfle uuwii U- the Uiwol nbttWM 
finiiiil to iif c-iinpU ieK If. t l from ln«ni»liitinn ; ilcmniMmtiii^ iW there 
luui I't', It !'ifn*i It'TiiiNi-'tutiri-'ii C'f tile j<-libI<-» lit a i!i'|*Ili of > t'i.lt. rii^ 'l««_-ltj'T 
law 1 1 -i^irinir ti.iefi. 

Tiui )i>niiiitiuii i f lilt (rnllifi* or "eiui*/* in tlie liio.- i f t:iv Ijniik. i':rj*e'l 
feQr the jiiirliiil |yirwliitir'li. w*^ llitli lio'jetil, tetuliej,' in ^i-iin: iliyTLO to 
prodiicu tho Aul hhijA^. on tl:«' eu.'t i^iih*, 

Tba author coiMidcnd lb» cauM of (lie liir«r«l •lili i.'lo K-inir f und to 
■'Ittward** WW, that lono mbblea irarv more easily m .^L"! tlmii tl i"0 nf 
mmH liMi iMMnadi aa iha ToruMr wero gcuerally of ex.A |>ii>iii4ihhr .iimen- 
■laill|i«m WUlljrIbund on the viirfuee. miU uiT'.rod itcurly ibo whole of 
tbekr MikMlOtba acUi>n nf the khvux; ulier<iiu< the liitti:r. formlDg the 
Imlk of lite miuiN. were innrc uiiit'orni iu *i7A--, vtyTv eI^iKe!y cml'^ililed tocelhi-r, 

HM'l eXfHiM'i] Hi tie II-l'Te tliiifl their upper »iirt'..L'e!». over u 11 -h Wiivi A hi. I 
a tcn.letioy I.. Irivel, mlh. rthun to lilt them fr.irii !l . ir 'fjii--. tl e 

larft^r littu'iei* were rotie<l iibout by every w»\o. nhii«t tiie »tii.il- pchblt-^ 
wan only moved lii a hum, and received their iitirie.i<iii » hil-i ref.liii|{ .luwu 
<K(aIu to 'form the oven uuirorm aur&ca of the beiuh. 

Aftor a hnnvv gale and a irroand awell, tba laiya abiu|rto waa entirely 
aooiired awjy. I'he vm shingle WM Uirawii !• Uw (faM ar top e4 llw 
bank, duritii^ il.e liei^'ht of luavy iralM, oat of Ina Mwh af onKnaty wave*, 

or tl Uvi tu2 n.-tii-i. r. >>'ihiiL' wi.^^'r. 

]ly nr. li'.ti:! ..: In. yr t\ ,■ '.I..- ] . 11,^, taken iif.er a hainnr(lk fri.in tiie 
aonthw.-l. lit r.fii 1.- Hi. .Lre.:>i..h .jf the lj»nk, tlic sehiful n.nn 

atnii h)i..ia.i 1-.. iii-ii-ly ihii: ol » tru.t piiriihoht, with tiir ii\i." ineiiiKil to ■ 
bvel Hue I.. rvi. i.;'..f I i:.i>t in D-i feet. 

Mr. l*AhiierV viennaH to liie "aeenmuUtiw" iiud the ileetnieiise'* aetioQ 
of waTijit went then eXatiiLiMid, — tbe^ntbor'a oli«cr\'ati->i:* iu.|iiolii(> him to 
fix oilier limila : ibe nUa, ao far one could be formed, l>riii<r in hi* opinion, 
lliat aevcn, or aiur bm noinber of wavea per minute, irnl iiwd tite " dertnio- 
Uva" aaHaai Ma aiu», ar aagr ■natarnaiabcr, In the name time, tba "mm* 
lanhtlve" actlen: R balng adndlted that Khini.'le ii!nii>n avciimalaleii 
t»(tfi olf-t.hore win.U. unil waw »oourcd r>tr dur.n.: ..n-hh'.r.'. win.U, ninl 

c,.; . l i.iry by the le.li.M-i^oelit |irr,"'UUii l»wi-II ; l-. uril.i.' m litiiui. h..wever, 
in -.i.!': liUlv' ihe .-.Mir^*. ul'tlie ereat of tho wjive, ult.T i.reitkililf. llillt if il lell 
tlpjn Ih.j W4.t., r ..t lli.-^ pri liili: ws'. f, *.l..fl |.-lijniirn; di.wn the cl..pe i.f the 

lieiieh i v^n> wiieri niiveA 1 .IIl-a. .] in -iiiick l*lnv.e^^1klll 1, the " uc- 

e-.niiiiluiiT»r' aetion was ffoinif on; bill if the water deticc-ndeHi ilireetiy tin tiio 
pehhl.-» . IW when tho wavcn blokoat longer intar^'alu), tiio " deatnietivc"' 
uetion wiu i>roi;rv«5lii)r. 

Xbe lapidi^ with wbirfa the water reti off or wen alrtorlicd wouhl iuflu- 
aoM tba Maalt, and that wiw to Hinio extent contiiimeui uu iJte »Iop« of tba 
baach, anil alto on tbu naliire and degree of compwtneu of the materia) of 
whteh it waa eomp<u«d. 

The piiper emielnded with some Inatancea of ilu- eifi. •< pmliK-eJ i.n the 
t'heKil Iliiik by Iteuvy gales front the Minlhwtst. mi l il «iib ntaleii thn! on 
»uch cKv.\-i'in» it aiei imt .111 nnei.iiini.in oe. nrreiKi. iwhen the lelvunehii,' 
wave niel the reeediiiL' a-ater of liu: wove itnii.e.liiitel^ ]irceeiiiiijf iii to nee 
an eiKirinoaa niiiae of broken vrateriuid hpruy ria« vertualU lo the height i>f 
i!" or Ti> feet. Ibia Ibri-e hii.1 .m several vcowionaenidiad iDwaidatbedcclta 

of ve^Mfta aIniMlcd on the beoeh. 

DuxiOK th« gala aif lite STih Uacetabar, ISM^ tba ^Banttly of ablagle 



to iin .J r.nny betwaw AMaUbuy iBd FailliDdaraa t,TMJ>OOtoaa; and 

th.i .(iii.Mi'.y tliroam In within tlio next elgbtaen dsya wiw S,<l*;,MXi ton*. 

On the --'^l N> 'Ve'nl.«^r, l^i'-^J. a heavy grnund awell, eonse-iiirnt i>n half a 
gale of enly i'.iir li iiir>' .liir-ilinn frxitn the noi:lliwi'!»t, i.eoiirea un-ny within 
eif^liteeii hour.1 t..'..'.:;,i" 1 t..iin ; iiii.i in lUe <liiyti ulYefwur.!-, S. ,*..'.*. i!'ti: tonii 
01 i-Iiitih'le Heu I iiiL.J t'l !i .M' W .11 '.hrown in affiiiti, Tl ii.ii'iiriv- uure 
ilerived from cmlI'ijI jel-u.-iL-^iir. in.i.t of the profile i.t'tli.- ii;.:iK. 

Tbc pa|i«r waa illnatruted Ijv a lurice nvtiea of diairrai:i-% of the iteelioiial 
profllea of tba bank, and the ou'tlinea of the aborca, exhibiting the geological 
natoiaaof tba eoaal, with tba bearing* of iIm prevalent wlmb. An., locHhat 
wtlh aaallaBthM af apedmeDt of Ui« ataingla, taken at ibnr difbraat point* 
aie^gtto taalb nd at varinua lovela, ftom tba top daark to a dapHiaf S 

fttbona beimr loiw water of anring tide*. 



spnng 

The evef.iML' of Mitv ir-ih n-:i.4 •! 
After [.;l"»u;i.' d.'^. rv.- ilv ii.irh .■ 
that ho-At ver II. .lie iiiiii ... u ir i ti ;• t; 



te.l tothe il!<.t'ii>"'lon of the ihavo papar. 

ii.-.iiiii.ini^ up. -.1. til,' pii;.i:r, it HfMiaaiMkad, 



. .>UvrviiiioiL« might bu on iMl partbiB- 

air ! j.-'iiiitt , 1: u.. ii.i nil'. 1.1' I r.i ii'tr. tu retvive the oandaaiaoa MappBaaUa 
tl' u .ii'Ik. Ill ^'viierui, uu i.'T i.ii i''i''imi>i;iuev'>>,— iu flMlit woold ba aalbr Ml 

to iteneruliie iijioii thi* or inn o-.iier imtlatcd caoc, 

Aa to the puaition of the large shinalo:— on any alielrin); aborea, wltcia 
tho wavea could only aet upon the beach at or about the time of high wolor, 
the liuger pebUea wet« found ue.\r the tu(>, aflor tho oacarrenoe of atonaa ; 
bacanao, undar aarh eircanwtanc(« onl v, did tti« wuvoa exert auffldent potrcr 
to break haarilv npim the bcaeh ; under light wind* the force of tho wavea 
waa expended (n llle ahonl w ;it.-T ht-t^re reuehillif I II'.' 'M'il.'!:. 

Inalaneaa were given ..f tie- iii'.t,..n of ^hillL'le nil'.'. ri;u-'.he entfaneeaot 
barbora, which wa«the iiuim primu-jil point to Iw. r, ii»i I. n .l by eivilongi- 
neent. At I.*-iwe*tr.tt. just lei nnleh *in.l wns aunlieii up ii> siipi iie-l limL 
whieh wii.H re.ptire.l ft>r balhi.'tinj tiie ver»!»i']H frL-.-ineiilini,' ih:- prf . AtSuu- 
derland, the cruw actiou ol the tvuve*. iiiflueneea h) tlie Ied>,-e of nwlca out- 
aide the new liarl»r, ciiu. ! :> 'i. |-ipit of aUingle »n tho opjioaite aide* of 
tliogTDina. 

The work of l«mblardic on tlio iiiniion ofabingle (UinHtro anr los OS lea 
de la Haute Xorniandiei wiu referred to ua eonobotallng the view* of the 
onllior of the |i«|*r on the niirioTi if " V-aeh" by tlie wlnd-wuvo, and giv- 

ititf valuable fiii'T*, Ixtftrinu' "ii the ».iii.t. --t. 

\ iewirig the reUlive ]-.ri:K.'r- .if:!,.- l- •! 'l'''i'iiI ^tmta of tlie COOAt to the 
wv^lword of ronlunil. ;l wj.-* .."fji-uh- p ; pr .-..iLle t!i,i! tt-.i' ex^eii*: nf ehulli 
cKi<ii,e.i tl I the iieti.'ii of the niiveB hji.l, . t 11 r ■ rn.i r pi ri.'-l. h. I'M niiir':i t.T»;:^tcr 
tl'ian at p.reaerit ; tl.iit tiie lii^iiiteirri.ri.'ii ..f' 'Iu 111 id., t.) iu^' k.'reeu r^ii. I liitd 
expedited the fail of tiie ebiilk and tliiilK. and IIiila ttuppliodtlia nkateriol for 
forming Ibu bank. 

Tiie trawl uf pebUea was gradual, and diatiiictly up and down the beach, 
Itaring an onward len<leiicy in the upward iiiotioul ntid yielding to the foree 
of the then exiatiiig winii-wavc, Al lU anijl* of ahoiit 4.:.', the srentent 
aiootint of travel «ir onward movement h ihi ohnervcd ; hut the ►■I/e of the 
• t.itiu*'''. li'. ''•• .'.*| ^■i-i--,!'v . "11" 'h't> r:n':n. i *iy f hc iiTri"i:nt t f iu,il'ihi*i"ll 

.>.. liii.r;i |.|t..r.'-t ..| ..i I. 'I'll ..\eil.."l :.i l;ii'" pi.per al'.ii 't^y lia: Miluiil.li- fart* 

laid init'.'re the iiiei':ifiii i>nd it w;i* evidently within the jK^wer of (til mnny 
etij;iueef» to trnimniil tiin n-sulLn of their nlwervatlona nnthe»borca onljoiitiii^ 
t>ie »<irk» under their el.urite 1 that an appeal waa mode from the chair for 
their nitentiofl to eo evident a loodoof bcnallanf iba inatiluUon, whilkt tho 
bent inlcraata of acicnee would ba adaanaad. • 

< >a Hay ITlh tlie fini paper read waa " Oil iU taUrif tagint," hv Mr. 
t:, .MaNar. M. In»t, <\ K. ! Secretary.) 

At incetin^a of the "Sr>,'i;i^ <l'liii.-<iiiniirement pnnr rindnstrie Nnri.iti- 
ille," on the 5!lllh .hinnary, nn.i of the " ,\eo.l.'rnie de?. .*»rienee»,^' oil 

t 1.' Feh-ruary o! the wirn.- \i'iir. Mi-'i.^. l»jly t iirji! ,1 rnliTi.! ilp.in an OXn* 
tihn.'tliou of the prit^i-'iph * "i » i'^h"ii'-. ni'iT'e i-:ii.-ine. i;H».tiining it to ba 
eom^^fe.l of paru twiali.^oii* to* non-oin-letiNiii^ i.tt'.aiji-eiijfiuc. 

Alter ile:.erihing thene e(itr.]'fincnt j'ana, and their aoveial oaea and rvla- 
live Ixmritiga, he ga%e the f..'l]owiiur i^tiolation from Krionaon'a £ugliab 
I'atent of December Sllh, USO: "The inremion cmwiau in prodndnf 
laotiTa powar by tba appOaUiM af adeila to atmospheric nir. or othar par> 
manent gaaaa or flnlda. amcontlbl* of eonaideraUe expen«i' m, hv 1 be ineroaaa 
of tesnpemtnre, — tlie iiio.-t ifupplvtiiL' th.- eiil^.rie h.-idi,' i-'i.d', tlin" tifYerhaV* 
ing eaU!«e,i the e .(,lls.',r.u, .r 'l.;i.tu'.i "i '.'.I. 'ill pr i.ili .'rn t ti n f i "I i ^ e JiOWef, 
the eidorii' i* '.nin-l'.-rr.j I P ' . . rt.im i;i.- tulli.' ;'u!.:^^.lI;v\'-., iir.d .L^',iin retratinferrfMt 
f^oin thene *ul.^tiiri'\ tl. 111. ai'Piti,' lueditiin Ml ivrliiin In^ervaU, or at e-eh 
aiiini-Maive i*tiiili.. . f tiic 11. 1 iiv,:' eii^'ine ; t'fie priiieiiej h.ij.ply of eiil'.rii: being 
llwre'ny rendered independent of conihiiation, or coni^anii-tion of fuel acconT 
■ngly, trhilel in tlie aleain-eogine the calorie ia eooatantly wanted bgr baiqg 
paMed into the oondenacr^ or Dy iwlug curried off into the alnKieplwfO. 

" Id tba improifed angina^ tho ealorto Is amph^ed orer and over again ; 
WaMliHt me to dkapanaa witb tba cmploymant of combtialiblea, eikcvptloK 
<br tlie purpose of reatoring the beat lo«t br the rirpnniiion of the aeting 
niediHiii. iiiid that lout by radiation iil-.^, f .r tl'e piirp'.-e ..f iiu'ikm;: i:T.->d tho 
Muiill .ieH'-ieney aniiv.iidahlc in til*- trii-i^t. r ..: thi. .11 i-in ." 

Thi'M- I -x<*^*.|i wolthl have hil tti the idi'.i of ft per] vt l.d 1:1 iT II .11. hut that 
the aeil known law goveriiiiiif Ihe elii*li<i fiiree nf ^Astii at vnrioii* Iririj.^'rti- 
lur.'i detu'in^trste.l the erKitiei-us pniii'iple on which the preftumi-tl rxvinoniy 
of tlie eiikirie eU)2ine waa luiaed, U waa contended, that if the degree of 
vlaatie force of a gna waa diroctly praportlontil to the animiit of eu^oric com- 
htncil with it, a i-crtaiii meehiinicid power muat lie- exi-rti-.l t" tilr-lraet that 
caloric from ibeifHU, and no Alter ceiuld retain any jH^rtimi witi ont op|Miaii^ 
aoeh a dejrre* of rointaiH-e ii» would deatroy tlie'eeimoiriy. 

Arvuiiii: upon the generallv rreetve.1 diineiiwion* ol Ki.epM>n'f» engine, il 
wiia .lemiui*tr:.l.-i. th^t in onjt-r l-. iirriv.: < 1 rii uI a Ie*». fiinoiint .if ee^ilu-iniv 
nf fui-l lliiill il.i'i l^i-n ' 111 ri . .I I .r :l.i' Tiiii.-h'M-. it wan re.|uiHi-r' t^iiit tli'- Oir 
Kiviutf the evliii'lt-i bti'.li^'i •Tiiv..ri.L' it,..- ti,i-.|.e- oflhe ini-'al'le n-ehin llio 
"re^«<.tii-rati.r," aitle.nl omling l-y eX|ianiiii-n : or in oiher w.irdi*. pre-erviiig 
the ei*>tie fr-r.^e of tw-:iiitin.iat.lieri-it. primarily j-tftj.ei<(ie,i iiy it. ill the work- 
ing cylinder. Uut tiua foroe,liviiig redueent tu ibe aiim of the reai^tiaict^ of 
tho aiiDoapbere and of Ibe "regenerator,'' the aenaiUe hcut waa rrttoeetl iiv 
tba amount amphiyad In expondlug the air, vitboat hciiiir unefully inui>'- 
nlnad to tba mataOhi trabb Tba raaBltvaa,tbaltlia«aeaplacBirenniadaff 
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lAaMtlll !'.■> ItttiTit Le!il. cxfau.loii iijlu nt-nrly twiiv its prfiioii'i M-lmiie ; 
tha bMlfDlliunt poKiuu MfMnMUe benl itiipiirti.-<J t<< tli< ttniullio web being 
prapermBMi to woitrbt nod balk of ihc ukuI, ami i-<ur>'.i]-niuiiog with 
th« dimniation of t)i« volnm* of (ir. 

It VDji nrirnr^l at*o. tfiAt in prutHicr Ehi^ c:J< >ri^-* t-npne vruuM be more sloi- 
(■lo niul I'C'tiumkaJ if ihe '* rLvcimrnt-ir" wtre Hupprvftwd, iuhI nj^rester ox- 
It ut ut' l:4 .i;ii:L' riiriu'x ncri' tfivcu lutbe air vccvln; ■> thoaorbuowwoow 
-> uniiill iiuit iir< itiinli ifilMAiil «miia«l<Ml]reoafBa«d; unil tlicrelbra 
it.at anv | rescu: [ipium i t cfofwoqr cosUi mljr M Had* m aB»-IIiM of tb« 

fuel elTt-^'livfly t'tiinl'-fveii, 

Ifi nUt ;ilii'nuf xlitf t'O.notny of fMel Sy tlio n&e "f tl'C '* r(ffi'!i. rntor/' tin* 
lloiloiving fortnuljp were eiiif>loW''J. 

To Sod til* mean tompcrnti'irc of llie " rtgnotnior," hcfora and aA«r Um 
l<iM«l*orifatairt— 

- TP ♦ f(C ■■• P) 

la wlii^-h 

l: rv|'r<'«i'!tu lilt' nt'iaoftfae «ibM«flh«eanMrtotiMt«rtlM*lr; 
tiie- mil . "I t i. "{.('oflc iie«ior*iriotliiitor«ii]>|i«r; 

T| t«inii«rat[ifit <>l hot air; 
L " oeUair; 

r,tlMdMiia loinpMia«N«rtli**'ng«imtoi"aa(rth» pM«H[aof Um 
hatair; 

¥, tto aMM MmpoMlan* of tli* >' NgmaMlat" aAcr tlio ftitgt of Um 
eeldiJr. 

Tk» HMlt wux, thni SU' Fohr. of b««[t irtro orriod hj the air at earli 
filniM InM the uitii<>f|'li«ri>. 

Qnotallonn »rii' fr'>ni a Irttcraddrfiweil by M. Ri'iruau't tn fnlnnd 

SaMr.i', TriM.*. Kr.>»l S<i. ii:iy i.blcj A].nl I^'-;!!. in nln h i ■it.iti ,1, ti nt hi; 
wa> Ill v> |itii.Ii*l.. iniijii'tliitU'ly, tt i**Tii« <it fl«'Kii..'i' < vj^ riiKiiiiiiJ fl- 
»«ri'hi-ou Miriouii nubji'its tJiiiiio-t"! wi'iitlii^ il!. .!- I. ml .iii lUiKtie 
ftui'l^. tin* rfftults ttf wlitrh wooiti ttuUc mimy tjurAtir,!,. j.,t,(,' in i|i>-j jiTe, an«J 
bjr incattm uf wliicb oiiiiriiiflrr* ntii^'lit ui'<'U'iirt. I\' cilciiIu;*' i in.' ci i-i' n L'ivrn 
MnoODt of ftio), in wbah^ri-r vay il wa.« a{>|>lii»<i. M. Ki'i>naul1 nmimunicutiMl, 
In wtfeiplUoii, Ibut fai! liaJ an^vul at llii: iianibor(i';!U7 fur the hmciIIi! Ii«al 
of dr at oooMaiit pn'ouru. an<l at 0-4<ti for thai of atoain under atuMMphorie 
«l»tl<'itr,— tin' i>|» ' ltl<' l.rai ..r wttlor being takan in each oaaaf anllf. 

C'. K.. wan tiu: lit \l [.ijfi. r r<'ii-l. 

TliC l-.u\in i! ir'i-tH iIm. h ;ii ' fir ^.c'rit; ti> tljif l!tr " riH"'iH'f-:itMr," or 

1U» li.' .;i.|.t..ljil. i It hK..!.:.! '.. tLi- ■■ I- -Mu.-.. r," .l.h II.. 

correct ]fcriQci|ii<> of tliu riij^i'l cjUAlizii'.ioti yl t<iiu|)«niluri.' tw.> lutiioi nf 
niMaaal tnnpenitam wlMtn br<iui;bt iiilo contai-l.and that it ira« (ir>i'iMiitil^> 
nomollMarceoDomy of ru«l ; that tbo date of the prodnction of ijtirliit^ » 
air aofllna was anteoMknt to that of EricMioD ; and (bat tlie fonnar was d»- 
ddadgr aaptrioT l« the latter in the naaanl MMmamaB^ In tht daliUlof 
MiwtrnFtion, and in iretieral eflldf nc}'. 

ll' it a.ttiilllL.J Iljiit tte win-'-'iiiiin or iliin jvlii!<-« .iiil •►wr.rb tlie lutat In 
tile I i--.v_'.' ..r tl;i' iiir ill one ilin ■ li'.ti, aii.I i^i\f it uu: ..i:jiiii ..n its rt'urn — 
...rit^ii.lf.i ut H'.inc Irnir'li tiuit tl.cre tiitiff- Ix- ri-..ti..iny <.I livut, UTt't'** 
i Ik: tnrvbaiii.iil pt^wt-r ri^iiuire.i In .liivc tliu aiir tl.r-.ti„*li i.n 5 i-t-n tin; 

iiu-tiillic 'Actw iu ll.u n-K''- iitTiii-.r" v^iL* irr^-atcT limn tl:*- . ,,.ui.ti.ji' t*> b*j 
derived frtMn tlui allcriuilv buatliur aii-l erx>!ing. It wns <<oiiii'ii<iril that tbo 
rcqulKtl forea «n«. Id rtalit^, vtrir innipiillcaat,— tltat il did nol Incroaaa in 
{■ronortion aa tlw ncnaitf or th« air wu auirnwniod, Bud lliat bjrtho reinoral 
cif tiifl **rL*ffctteralor^^ the air ciiyiiic vonld U^*^ It« |Ki»i'r and ita aoOBOBigr* 
Tluil Sliriinii'a air enitiue, at Duiide«. did »t.% clSinrntly lor xnne jraaHit *^ 
fill* ;.l l.vt iibttiiil. .iR.-l ff.m ti c ilitli.'ulu' uf |jrf»t'iilii.^ tlio bottom* of 
thi' iiir vr-... > t'fi.ii. 1. il .1. •^tT.■v^ .l 1y "J .lirec't ii.-tiuii «.f ibc l!r«. 

Tlu'i.; I ir.iiii-. ••.lr:lr. -.V tu-| .-..t- .r'" WBi> iii»lim«*i| stu nil iiniil..K«ii» 

«[.; ii 'iti..!! oi'lln.- ttlurn..l.j l.t uu.l' uri'l <■<>-. Imir of air in il» |iii»!iujfc buiwicn 

It Vitji ii^ulrlt.ii li '.!iu* t.i Ilr. Sl^rlini: n-w* .iui-' the liielit tif tiio ilivelltioll 
of tlio vcononuiinfr I>nx'eiHi un ivhicli tlu' uir tiiM'tit*.- war biifiNl, wbtl«t to htA 
brolliar, Ilr. JanaaBtMInc (M. Inst. < '. K. huki tw vonetdad the practiod 
rcdiMtion of tha faBlk of Ibo evgimi by h'.i.l- ^vintprpMcd air; tiic latter in»- 
f*r"veiiiont Having l*fn fetpiiled iu l^'jr.ui-.l witiiotlicr ninrliunttloiis In 
;h4<': — that Stirlinjf'i* cnjfiiie was m-.ri! c»..!iii«»i-'t tlijiii KrtLT«MU*^, and occu- 
fiir.l IcM »pme, owinif t-niie ti-. "f ;.lr iiii[.rfMpil to apv. !] nr !< n ntoKus- 
(ihi-p. •, » Licli itKT. -•i-.l tl... tl .■ iiiju'h.rie .lir\itly ill l!i.- r.ili. ..f 

Hu' .Jtli^ilj of I'll' 11 r , iii.il li'L.t iu >t.rIiii^'V clitfilH', tbo n. rkini; r}Iii|iltT 
U iiii: a Mtpanto ii|>farata», mtinn'tcd only witli tliv cuut cud ot tlie air v««- 
ad*. it navar bacanw haalad M aoati an axtaat aa lo aeoaaion tha diflkiittx 
of liibrisaliBf, wUeh hod (irovad a» pi^adkiil la Eriaaaaat and oihar 
aogioM. 

Tlia batpagrNad aaa "Oit A> tuunrtim y ital tafo mtAtitital ifttt," 
vy Mr. Ci w. QmtKNau 

In the l!n4*c<tiDnof tliii poiTcr tW abBiidiMimoiit nftlio pr«T»iliii(rth«inr, 
tiiit 1 I'ut <riui BlataaU (lb"Ui.'li iinlwUKicruKi. i. mu> iii>iMr.l iipi.n, au.i it 
n;.* It Im linl<»nnblr >.y >ir IluTnj.hr*-y lUvvV cx{.<'riiQent uf uichiuic 
t W.I jiir.-»'« »if I.-^-. l.y Irlf'ii i ., i.t'iiiti-*: i ... ii . '.lit r ; liy tiic t'\[i' ntiit'jil i I" li.i- 
jnr.L'. p".-' lii-l ul'i.i I /il l.i.il wii- lib' riie-.l ill tlic f.\(.iii.- 1- m . I' i.'ii.-''-. 
Ibe -peciflo li«iit of tlie giw «a-> in< tiii-n-Uv im n am .i ; im i by ihn i xjmri- 
mcM of JoBla, of HaDclio.Ur, — wlio [irotiiiiixi l.cul i» »evcru) way* by 
machanical ctli>c« onljr. 

Tha " djinamial iheen" waa Mp|iott«d by pioob darlvcd from Freiwii, 
Oannaa, and Ennliah authora of tha piaaant day. 

It woa rxplalnod that, acoorvlinff lo that tliaorv, beat wna vlbratorr mo- 

tlan of tl.r liisIlTi«l I wrli'.Ji'i* nf cither fnlid. li.4iuil. nr ^'Oiteotlf !»ll^t^tIlnPC«. 
In I^H* IT.':*' ' tl..-. Iii'.ti.'li wii.i I*. I ifrx'nl* llmt It \- .;iiji[i'ti;ly i]»,-*lroved I'.iliefiiiill 
helwmi the jiaitiilt'D ; oti nliicli account (luiy wcra twtter adapted to tbo 
prmluctioa or laaabauical aflacu by haat than atUaar U^aida «r aalida. 



A ' 1 V *i<rT*av ^*av.*rrT«t*%' •" i jfc.-^^ ..-h-- . 

' v'.brtitintF parti^'lc* airitiriKt tlic >idi,i 

ir II nide yielded lo ibe prcMore, aa wutthecaM with awortiintr piaton, 
tl tl.c rebound of the partictca would ba leea than Ihi-iriDipatt, and ibcir 



T'lC dnalio prrmoic ■■■i i. fi-. '* » i xj l.i.n. .! t.. m -o fr^m Ika lBi|iMl af 
tlic v'.brtitin^ parti^'lc* airitiriKt tlic >idi,i> of tlui c^jntainini^ vranci. 

tlifti t 

Icugih of vibration woulii diiniDiah In proportion to th« onwiud motkoni ar 
tita maahanical diiici prodimd. 

The lenKth of the Tibratioa* delennionl the tcmjxratiire, and (hrir IVo- 

otlciicy the s-pciflc hciil nf 11 biidy. Tllc pfixliict «'! Uii- 1w '> niiiIti|N;i'i) by 
thij weight c>.|l-'itlllcil tili' 'i^ rli'l. or liiletil Illt i'li. M . u' :..[". i.li l ti l.-l l. 

l« nuiii. ii.-i:iy r«pri.*<>.i, it' tlic >i«iitic l.i-at i.| tl.c •.iil^tnnc w.m in ii- 
rulctj Itii.inn. 

ll niiK iiTiriH ij tl.iit the iinliio liciil iiitiHi ft!wa%* \ iold, in il5 iimvrr- 
si'iti, tl.c 9aui« tiivi luuiical oflirtcl, no mnltrr uliat tiie iiatutc 'ifllic Itiatcrlal 
(Mutil.iyt.l niigbt be. In lllnttmtion, « foniiulu «ai> ^■Iveii which expiCMiml 
til* II.' r. rif njiy ftcam or air cngiDo by the tcinp«niture lo»t in tha work- 
ing ry liiidnr, whirl) Ibrai ula was iMomnaitdcd lor ptadicoJ n**, iiMlcad of 
ilie mi>n! mmplicuivd aiii) uucertuiu mMbod aaiia^jr amflagrad nr aaaatiahii- 
Idk IKo force of <'.\pitn-lni i'iitrin<*. 

Tlw total |M-'.v. r t" U licrm-.l Tr^irn nn f \piin*ive ptf?ini-fTi;;ino uni* il!u^- 
tmlod by A ilij^ram, fr- .m n hich it nj i^-nr*^.! tl.iil the t'lill thc.r* liinl » .luivn- 
lent for the bent eti.|.l"_ic.l rni^'ht lie <ili!air.i'ii tIie".t^-lu'..Uv, tlifU^'ll lint 

pruolieallv^ provi.led tl-c htcAin uiii- adiniit*-.! into ilie cyliiurcr ut ihc prri*- 
aurv of aloiit Is.rHi.i Hk. i«t inch, ..r oi i . jiuil .'.. n-ity « ith the wutcr pro- 
diteing it, and vaa atlovca t» expiiiMl to ul li-iwt Is oim timrs it* ori^nal bulk 
balow tha workinit piMon. ll* tcm|irruturc wonM, dnritw ttii* rxpanaion. 
All fbooi 1S00' lo lOv* Falir., and il was uliown that each decree yielded an 
equnl nh.-iro of power. Tha apedllo heat i f i-tom »«• i>bi<wu to l« iiuk Ii 
arcntvT tlii.ii Via* ecnerally anppoaad ; aii>i the »upi<'i"iii'-n Uicly lolvwu^ .1 
by lEiuiktiic mid OanniuVj ''tnalatcaiB partiuily ec.u•Jell^ell in ex} AMiiiic." 
wnn held to be erroiieoiia iiicain*e<|Ue<l(Ct oi'd was certainly in I i:ori..bon\U .t . 
by the tVnn ofnetttiil iiidti.|ilordla|frauia which wen* e\liibiic*l. 

In the ..rc^^iriil pnrt of tlio paper like practic*! and tlieun ticiJ e^miiii. n- 
of nir-cniriiM'a were cviiniinod. and wore illnslratcti by dinffminii. 

The rcKiitt arrived at in Ibia czaininaliuu— of the i^ncnd cnnc of an air- 
ai^tine. conniatliiir of nn air-poiDn^a healed icaervolr, aiid a wurkiuK Qlinder, 
inlo wblah tha healed air waa aonilnad Ar aadi • |i«rtl<>n of ibc auaka Mln 
obtain the niaxiinnm expanalTV action, — waa, lltal " Ibeorctir'iilly, tt waa not 
pii|icrior, niid pruc'ictJly, it wax luurh inferior, to nil ordinary rriniJenninir 
steiitn-cocine.' Tlu Te wiif>, Iinmexir, lliif iliil.^iltuul liitlirtuei- Ivlneili liie 
tw.> .''.iiM~i'H ..f iiiie.l.ii.e.'. tl lit III..' i.tiproiliiet^c i.e.rlii'11 ll.e litiit re.jiiiri.l 
l.y II;.' vt. ,11 . liirihi' Witt, evivh.liii m til* loik-r, clfx'ii i: iii.r. ..| l.iilk 
wil!i..iit ':i^|.!...\ iiit rit of piHti'ii, whilst ill the uir'enjriii. , it irth.nte.I iiM- t' 
ut Ihc e\lluu^leU [.ort ill Its free iitebnible) state, and niitrbt be w. 



lu'el'ull^- em- 

j 1 :Md lu partially hc-iitiiii; the frerb FUpiJy of coniiinwsed air to the <>hri<l<'r, 
Tlie uir ciiKlno by Stirlinir, of Uundt«, wai next iuv<»ti^t«d at fonsidi r- 
aUc langtbijiad it waa ahowii,th«t ahlMHigb ita diatiMUialiii^; fcature, tba 
"rMptiMi«r*(«r "n ^ii wiM m ^ iMa,lMh dianMliaal^ ""^^ piaatellytan 
aflklaDt rooana of rtcovarlnf <ha unpiudtMltre Iieot of an air-entrlnc. Ilic ail- 
Tantitfife waa lost in the iftoat liark pretisiirir iit'iittntr the vtorHni: pUton. sril 
In llic air wliieh renininetl in the di*pliwiiii.' l .n.ii r*. 

Kri<^*on*s new rrizilie Wa> li< \I eXiLUttitvti, liini '.v«^ -.in lo be tl.. 
primitive Dir-eiiu'iii.-, wiili tlie n.l litimi i.T .■^linini.''* ** rccj I'nii'r" .i "re 
^'elleriitor".!. utitl it ua- ur/iie.l. tlmt whiU itl e.it.l. cully i it 'a,.- - it.iwl.iit 
stii^rior, it iuii»t ipriK'tieially ) be coii>iilereil us much itifrrior to Siiilini>'« 
rnjrine ; in coiisa<|ue<K'« of the hcnled working cylinder, the low workiiitr 
presDure, whicii wna sliown nol lo cxm-d ll lb*, average pressure apou the 
up-and-down alroka of llio wurkInK |>l>toii, and tito niuif Inadaqnaicy ot 
iMiatlnf anrfam, which waa limited to tii« hottonaran af lb* warkinf (fin- 
der, and the pnssn|r«i lenilinir to the rcffenerator.** 

The liiltt r tU li et uppliid u'-.t to Stirling's engine, nnd n.is iiccoBUledftr 
iff ai'i ar. tit iiii^iippr h. i -i. k ' I the prilietple iliv..Ivtd, 
Tb 



I^b« duty to b« obtained by tiKi Jiflicrcut en^iuse, exprvssod : . 
liftadl foot higb, fiir Uta nnit af heat, or haat r>c|niiid to liiia Un hni|Wln' 
tam efl lb. afantar Ibraiifli 1' Bakr., «■» thown thnas— 



L AthaaiaHrally prrfert cactofc • 
% The BoaUun aad Watt eandaailat 

Ik IbatiaTbaniWi'eaertiMi, ' 
4. Tfaa axaaaslTc sir csftna, , 

t BriSnA 



51^ by ni.'e S» 

ICH J'smlxmr H2 

•I aboat 4S 

m • n 



!ill>l 



In cone!usion, Ibn author rcferre.! to bin r.wn i xi-.f rliin iifn nnil pr?teticwl 
expetietKe uf Hex eriil } csuo, and t'litlnu'nite.i till- III .■ir..iin t iiar.K tt ri.-Ii\v» ol' 
a uiachiue. which, lu'his opinion, wuiild ctni-tiliile the tiii>! perict t rii^liie, 
and witii different app-Hcatlons of tliu •■ rx-»plr»tor" (or " rejtf ncmior." > 

Tha paper rend on May S-itli, woe " A dttfrii^ion •>/ tkt Xuark J>Ut 
JtrUgt, M Ut Grtat JfaHim Jtathvy;' by Mr. J. Ctmrr, U. Inst. C. £. 

Tula bridge, liar eaiiTbiglkia nBMgr «|t«M n nawlpwo bnarb af tha 
River Trent, near Kcwnrk, waa deacrlbed as bcliif arected at a point whare 

the line anil tin. itiivii.nitii.n 5ri!, r*- i1 eiti'h ntl.er. ut vi at iite lUi unv'-e tlial. 
nJtboiiel-i llie . :.-..r .(.It.-.- ii,.M-'ir.-.| .-.l rijl.t u.-i,' L.tnttu lit ii I li I IlientS 

wap 'ttil* I'T IVct '1 i!i.jht,-;.j ii.e ue'.iutl •[ iiu ...I lli-. ^iir.it.Th xMi* ^^-li' feel 6 
iii..li.-., ' 

'I I r i.|nii-ttirt; C'.n^-'-tr.l of two itfpi,r..tr pl.it t". .niiii. I'l.e f .r eiieh line f.f 
rnitti. ciLrricd up<tn two paini of Warmi's IriL^Miii icirden, ; eiK li eonip<iscit of 
a t<i|> lube pirul of caat-iron, oppo*iii|r horiionlal rcaisUncc to vMnprcHMon, 
and a boltoin tie, of wrought Iron links, exertiDg tcuNlc force; lliese wcra 
coniMtctad venioalhr. ts aittmala diattomit atntta and tiaa of cuat ud wrotuht. 
iron, rc*pectiTii^|4i«ldtattl* IUM|th iUnn aaiiaa af (buMn aqvibMal 
trianitlfs, wliose sldea were 18 ftet ( ln«bei> lonit. 

The t'lp tnU: * rc^tiil upon (In :ipii.| H i t', t-uTi.ti rul or A fntntei*, (^xetl 
the iiSu1nn-tit:«, aiiii i-nrh p iir I l* r.it iv . i. i-. i i.t trt| bx ah. ■ri/i-t lul hr:. - 
ein^at the lop and Ixittum, Icax iiig a clear wi<llh of tS feet fur the |i«ssii;:e 
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Etch tiiW wa« «Miipo«*d of tiront]r-iiiu« cn»t-lB» |it|MS| tt II IbA "MAiI 

inii t< r nil:! ■.'t i"' ' ' - tv.i^t.A ii: ll.i' o. li'tt .j1 tbi' i-|)an,— tli««nd*«lf tiMHpM 
Iwillir Bccirnt. I> t.ini.d iiiiJ Hv.'^l, n.^io t i l'Iv r.-uct OOftUOtOf tlWtWM*, 
••Ui'tV llii'V Wv'ri- c'lmlK'. t.ifi 'l.i r I.y uil l IMXf. 

TllK l.iKcr lie i..|ir-i»l..i wrmirlll :r ':l huk- ^ ( f. IlH-tifi InnjJ, r.f 
t'lC uuironn wi<llli of'? iinli.-*, h'l! mi m'i- r; nu'ij'n. r .t.ih1 :l.i,kiip>.>, ai-.'. r.|- 
ing 10 tlui l«n»ile ntniiii to n ha-li im ii i" .rli.i:i wa* »iil.;r.'tv.i j Uiealmtuiclit 
MrthNM hvriBg cuch t'our litikfi of I> in>'iii-» hy utic itK-b. nti<.l tliQ L'viitrt) pivcu 
ftuttMn Baku i-f * influx by { im-h. 

The- <li -^-111 t M Iiiik« vBiii-.i from !' iiiclie* by 1 J-l'l inch to* IocIm* by | 
iiii'h. ill < r lt r :o ii'vor.l with t)i« rvktivo *tnuii«, wcrxlMribaUd to 
^.Tiiuix) ol fuiir, fur iho llniC tiiKH kugtho, «n ««eli aide ofliie ccnln. 

'nto cmt-ifoB dtigonil MnM tuMl • nealian H—ia faliny a Mallwil «nm ; 
t1i« nrnn bdaff to proponho to th* Bemf f Mi i w Igna to whlih thiy wm 

'rill' l»-»nri:^ fin' Bl nil l!ie bidrrif ctici'.* wcTc ."'l ini-Uc« iJinmrVr, porf fiil.r 
tnnit'it nil I fit'.iiijr into Lwirti-i li'iK-*. 

Tb« link" of liwi lowiT lie wm »upjioii*i], in tin' tniil lli; of tmh li'iij^lli, 

a# aair of wron^bt-iron ml*, II luoli 4liuii.i.t<.r, hui-j-.nJi^l from caeb 
D of • joint fin trnrcniiiiK tli« lat> tube; ai.<l I'v nKsnK of nut* ux] 
•anlicr* l)i> r I'fliil'l Ui ii> b«*r • |Kirti<in of tlm lu ij^Lt of liie {ilotfonn 

of tb« liriJ^'r. 

Tlie irii— t-^ ytf?*' f-' -irmiiirfil, ibii! aU tbe ti.Miproi^r'l^'t; Rfmtii* wcrw fe- 
Oiiv<'>! iiv •] 1' cm; Ir.in. .u jI lul ili. Mi- lc I'ufi-.' wi' rvi'-nwl liv tli« nrroiivht 
il«n, llii- i^' 1' r'i "fi I'l' ti),- •• I I., t Kit wIh'H tiiii l>riiiirc wm l nnicl with • 
weight gqiul to one tuu jicr foot run, whivb raiwiclcniUjr cxcccUnl tboi of* 
tiBto •Mif^jr fenpoMd of (ho hoviwl kwoaMll** omiOM atad t* tbo 
Onot NoitlMni Biihniy, ao •Intoeoidd ucMdt toM |i«rw|nM« liiobor 

MetiM. . , 

Tho totd wiirM of tnoUd to wch jMir of ginleni, roini'nini; dn lirMc«, 
«M jtMtOBllO cvt., of which ISKmiw Scwi. w»ra i!iu<t iruii and KM toons 
cut. vnongfat-lroii ; wbii>b, with 'p} toiH for the filittfonii, nt-ttlc tho 
total waifhl of curb $iri<;i,'ii :;'.'! '"U" I» i-'wt., or ,'isii lonn for iliu wliuk' KinK- 
tare; »n*i thoor>"l. i-vclu-iv*' ' t' tIm- nui.* inry f»f tbe abutjruM tM, hikI of ih« 
|)»nimru-rj; mi'-, Imt ili' lil'lil;L' 'ti<- i-'iii,'iiv f'-r llxiii,' il.d I'.iltinii t iintlicr 
and th,- cxii<;ti»« ot' l. -I'Mt'. wiL" I'll. I" .. 

Iti a ^rrivi of *-niMTii:ii tiiH to tt>t ti.e HtabiUly of a timr of tb« lru>*»ud 
jlrd. ri. ii" tlif wrki of Mf^-rii. Koj, lU'nilcmoii At o., ulioro they nm cwo- 
atrui'tol, the foUuvnii,' fiKiilt* Wire obtainml: — 

With a vrifWl of 44« toil* ratfuUrly dlatrilmtcd, whkh •« aqntl to It 
ton per liiot run, plua tho «ciKhtort]MjnlittlMlll,nib, Ao^ biMNd tort- 
atim on tbo thirtcvo campnrtiuMit*, the nttlmilo aoflgttlon In tlx centra wm 
noarly C| ii»eht«. 

with ■ wc'iirlil of ;il>) toti-, <iiiiil to 1 t..ii ]*r f../ run. pin- ilf 
veijiht of tUc ji'itti'-irm, A'l'., li* ijtif.jr*', ilw iiltini.,!* *i. :l^i tiuu at i!.i: cMitro 
wa* 4k iijL'bt*. 

Wln'ti tiir tiriJire u a- i!\< li in i':' j "n' t', a t--.ir. ■ f w ul'^ih^, loitjod up to 1 
ton jwrfoot run, tl c wlioUi Ini^h of ilir jiluilorm, cunu l iiciutrL- 

doioction ofSI inebc*. 

Tho ilcttoctioD ouianl b/ two heavy f^oJs eiigliHv. trinclUui; f»t, ami 
»lo»ly, Iran *| bwhoa; • 
loooniolim M^^naa utad 
tho oitftlre. 

Tim pror'ortirn* ol 
by Mr. C. II. \V,i 1 



or uiu'.'-'*, 

t!,.- pi.ri,..., 

rirfwfcri .1-1 



of riitinury )>iiIi-rH, ueh valvo hoinK coiitru^.lci) i>y tho ttntf or to aoj 
Ctpii^itlf'iit rriiiiit.fr. u*et fbrtfa. 

UiiM'r Kll^ t "i7li, of lliirtford, Coon., for Koob Bolla. 

CbiM.— Kir-t. the I'rcTFiitcr''* attuclied totbotanliltror tlio lock, for 
the ]>iir|.i~. i f |>ri-vi'nlini; the bolt beinir forced (nwtfd, by memni of any 

inntT;l!U,-ut fri-i.i ivitLou'. m i\vHi'*\^<f^>\. 

h^t^Hiii.l. 1 ^ia.ii:, iti »■ ill b l.ittioli 11 illi tiic jilh ji-lil ^lifiliir, lio' r-Mi.iiu- ^i.U-il 
.in ox o|.i-iii:i/, iiiu if ill til,- M'l,' ct' tin- ol' tl.r li.ok. fur 

t' ii>Iiv, r*iir^' my l'"'k itili' n I;lli-il, or r(-l"rilli.' tin. oniiluctioli 

nuttr kii.''-i "I'lMl'i'. i A ttn^iif of tilt- risl I'iti comitiL' ill 
contact witli tliC oiiti<tuc aido, wbcii t'lif iiiKida knob i» turned, thereby 
tiinilu;.' tliv •|>liidhi uhI earning the rod pin to be moved oot, bv r»«*on of 
the firlolion of raid md pin Ufion the aidra of Mid cavity, H act forth. 

Tliird, I rliiiin llic itilrodiK^oD of a kt-v throuKh a door knob, for tfaa 
piirpirrir of tlirtiilitc lli>' ^'^ '*'<^*i thereby CMMIIIC « Mik lOlW 

t^-nvor!*''! into a liK^k (froni the o«t»i'b'*i a* drrorilvd. 

Fu'litii. I rliilni t!ic tiiumh iiiti or diMviKjectiiijj j iri, wiii<'h pnaspa throMah 
tltn riiit;«iilv* ktioS. itiiii int'i ifif 'piiiiiii'. ll urfl.-y lunnitii.' a '>iuiifi'tinn with 
Die roil, fur ti c ] ur|«>-c ol" i-ons. rt ii^' t'.io lutvli into n lutch at tilvanuro, 
fr«im the ouli-ide ffn ,1 mr, r.» sit I'.ntl.. 

K. J. F;tiorni'r, of W:t'-lii:i^o ,.[^ )( i*,,^ ll.:ir.i- f.iujililii.'. 
Odrin.— Tlio empUiy cueiit of the tihle couplitiE, in eombiiuliua with tbo 
colbura of hoM, an net forth, fey wkteh I an aaaned, to tka <mm Vt mUr 
lioM>. to ofltMt tiM ooapliag wttk tbo ntnaM flNiU^, wUl» tb* ml«r to 
tkiwinc thmoith tb* hoM. 
P. ii. Gardiner, N. Y,, for QntrU Palveriaaraad Oold AwniglwHor. 
Cle<m.— The arranconianl ortha vlbrallBg, polrtrUnt toito and analfi- 
■■ ' ittMbid thin'- -J-*--*-- ■-- — 



tntitiiu l'«^ I n nttMbld til<**to> t^* 'SSf '"'''"^gnaMdST'^ tWO, 

tinff a* lii^j-r-^M-d. 

Herman liolilKinitb, Jr., N.Y., for Water CloMla. 

r'ufim.— TI.V annulur water eliunbcr at tho u|i|iar iwn of tbo ohiact, wilb 
a valve »o armnfcd oa to open when Iho pan or baain doaea, and alloir a 
raaukaito qamtity of wator to paM anmnd tbo aidea nf iha pan or baain, 
and iwtwFcn the aide* of the pan or baalo, and the Aanire oftho oridce, that 
hrrmcticiUy neailng tlie orifice, and i-reventliis the e^aii-e of efflnvia., 6aSd 
viiU iMi!-o ol'wlnir. when the (lan or fi»»in ia <>)>«i:cd, and thn> preventing 
tbo i ■.■t|H' ,if wjtiiT fri>in Ibr chambt-r, t!io vidvi* Vnjing cooatructed of a 
k|i)i, r.' 1 r l.v!'. .'kin.- nwt u c;r<-iiL-r • j- ^ :ri f ir hotlOm of IIM «alcr 



net ehtoi lhawtiar 



I'Vl.. ''.i.in/ 'iMT u c:r 
.III I'l r. 'ir I ■ j.-lri r'- X iti any ot*.. i t mi n. r 1 
ciliUKbcr iluU'J'i tiili-l:t of IT* Viilvc, to .ijnTii:,. j.- vtnt. d. 

Ix'on Jarmron, of Jt-rsry City, N. liir I'niiitinfi; on Ciotlt, 
Cilia".'— The pajntiiig upon tlotii (iri>; ii-ly prcjiarcal with the moirdul 
dtacribed. that will eombineeheinically with c<ilor> laid on, one over iheother, 
•■d hteoded br nMaoa, rabttantiallT «» <le>orll<Hl. by w!iii;li I itivo (nat 
tfebneaatothnilirnrcB, wbflOl tho lint of each ia carvfidly prcacrrtd, ind 
di v(l. -r iif and tliinr jpamantaity Uw coins, bgr tttam, and rcatoriiw tho 
ii I'll 111 iv. im-orai pliablo ataia, bjr inalitoB out ibe agwtia of otmtat 

lull". T, r; 'i<- !, 

t;. riiT.i >i. ..ii-i, ..I iiriviVlvTi, N". Y., fir riiitform ftr Fiin7 BrUireii>. 

(,iio. \]iljiriLr 'rn'Urhi:!,; to a I'.'rry lirid^ OT Otbtr bttt bndin;:. it 
movaiilr pUtii-'rtn, »^ arnuiftid witji auy nuitablo mcchaniani, aa to l>e oi«r- 
alad npon by tho boat, aa it appraurlH>a the bridfre, in aueh a manner thai 
the Imm caiuo* tho plalfiimi to more inward* and downward*, when tho 



ration caiiaetl tiv iwo Heavy poodfl eiigliHv, irincliiUi; t»t, amt 
t| btchaa; and that prodoeed by a train of flvo of tha heaviest 
a^^niia mid on lb« OiMt Hortboro Kaihniy, ym U iDdiaa to 

'f tfaotorand tutoofiba alrMtnn wcra eriitoaOr glvMi '?•> '* •?P» """•■•n'wni or wtlghu doacrilhod, oj 

'UMC fn-e <vg >, —.1 ^a.^ ii—n ^fr'ttfwWimdMtd oiu^twiKOi «Muo tbo |dttform to foiioiw tba boat ootmida and 

ivt-h.aothord,.ri„,tha«««ho1^tba,n»k. "^"^"^ npw^. when J boa, b,^^^ 
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imutifiw* rA« V. 8, Ptdtnt Ofiee JHrimy lM» mmM tf Jwu, ISSS. 

Henry llaker, ofCatakill, N. Y., fort'oiivcrtinit Rulary into I!r<-ipri>c*ting 
Hotiou. 

CIuiNk— Ttie rin/r, with ita aUdiuK pin* attiwIteU to tlio object to wliicii 
wtlnrowiliBg notion la to bo givon, In comhinallon with uio ttnd, or ita 
•qnlvtlent, attnelicd to ilie endicaa ehdn, tba pflinta or anda of Iho aild pin 
batogoan'*!) to projivi thn.uirb to the Inloitorof tbortnw, tooatdithoottid 
or oqaivali'iit. i,ii.l iniui; wiilidniwn ultanwtoly, to aUow U la ptK 

apflUfT*, b'Vec. mill )«to|.!». iiit do*iTiV»e>d. 
T. K. Dii.'.l;.!. , iif Ui -iLm-iii r. IiiJ.. for WK^hiur Maohinoa. 
CuiiM.-' onii.ii iM- iii<Kii-:i '.i«r !>.. cordi*, tad floala, t* dtaailbad. 
Ueory W. llcvxi. -V. V,, lor l'ro|wll«'r». 

(Miliai.^Ulviii|ir to tli« paddle*, in their circuit, n greater loogltiidtadl 
thtn Twthal motion, iuijartcd by a crank tnution, aa apecuilad, in eombill^ 
tion 'With tho ribrttory loolioa or a beam or bctmi, donvad Aim tba MM 
•rank BMMion. for Iho parpataa|ie«Mtd. 

Also. In the comlnnatSoit abov« ap*«llled, maUnr the beam orbaimi elide 

on tUf fulcniin or I'll.'ra. ft* ♦.pr.-itli*.!, l»y nif-tKiM of nliirli iid iitl.oial tleinenl, 
in tti'e •■onit iujli ol. I uiii t nul ji-.l 111 iiiipnrt to tin- p.iii.ll, .ir pinMI.*, the 
hni k m oti'iii. in ill'- 'iirv-i'lion of the propelliiii; actiou, more Umti tile lower 
Lull' 'if'.!. I- < oiok' hiotion, no act (grlii. 

Win. II iIiIhiII AiBoa Barrett, of KlngivlHoi Ohio, fbr CMBpOHtSoaa 
for Xrvutine Wool. 

CIMm.— Treattaw wool with ■ooamailion or nl MM wCtliiol. to nnnM 
and tlit bttho lerenil mannlhctailng o|ieniiM«, Ar wUidi «l hot Men 
tnd le now emtilovrd. 

8. r. Kittle, ol iii>tr.iIo. \. Y.. for Door FaettMr. 

CMn.— The coiininii I ion of Iho bar, having tha t^i*<<> with the atop or 
IOtl« havlni; the bp^ onn ^trui-ti*-! and arnintrrd aa dcacriiicd. 

Alae^ the <*tri»binoliiiii of '.l.i- l ujt willi l>ar. the * Ifrct of llic i-np l)«-iiii' 
to All op the apiicw iHjtnt-cn tilo i.-'i^'o of 111*' ilo,ir. w-1hti c-li-od, lujd tlii.» 
nt«inff, a* Jencrilu'd, all fi-r tbo puri and luimtur tin n t I'liTtli, 

It. \V. Bel«on, of I'hiliulilpliin. I'u.. t'.ir Itoil.-r. f..r ( ookitu-Stovca. 

f.T-tim.- Tho emptoymeiil of u valve, in combiuntion wiUi Ibe oeoapa tabo 



diaiiR. — H^ iiilirj '111- ui i^-r p< r'l.iii r.t' tl-r *riii-* i>? [iot-r» i?iiiii n vcr^icul 
petition, mid ter.ililn; tim-itrtln 4-iirii othi T niilil tl.py T.'n.^-b iiilii iiff joit i-il to 
" ' i-'kt', 1-y j-iinl''. Ill tniy df!»lrMi pi iiit i>ciwoi-n tlic- orntrr tif 



1 iTi-.<i* i-i. or yi 'lct', i-y jmi 

Mi'l y^ik,' ntid flu' \<-rtt..'j,I j'-rllon-* of tlie iiprij^ht.-*, l*i<-r<-Ii_r L'iviin; an 
obii'iUf or inwanl dincH'tiiin lo ;|.r Jiotjkt* when the 
by the oprratinn of a vertical u ti w. 



obii'iUf or inwanl dineH'tiun lo 



iiook* when 



yoke ia caueed to riao. 



' Eheiieii r Tnibi4, of Windoor. i 't., for Dorinir Rnrfc. 
i'Unm. — The inelliod, aa de^'ribed, of upplyinn a rollct rnttcr or cntlcrw. 
fur horiufr or ex<tivatlnir tunnels ajkd otiier ii|HTlureH in rockit or olber hani 
aiibf-tuiiw*, tiy ciis«-lhi» the **id ri>ll,.t ciitti-r or i^nlli-r,*. or i»el(* of r'>l!et 
oiittor-*, t'l rut H-Tt'iti. iiT-. rif i-ir. \ * fri in :1 , r, iilrr. or ii*^ir tlio r*i.rr*-. to thtj 
|.f-riplit-ry of Iho t'liii.i i. tir i t|,i-r i*xi*iivali ui, wit -i llo- .-(oio-ivily townr.I* th« 
niiichine. ill tviiii)ntiitti-iii \s\'\ II Ei.i tion or niotinti^ iiruUiiU tii* ttinire ol'said 
tnintel, to iihimi tin- m il i iiti r i i . itti-T» to m-i ,n rnoH-^'ioii, on the entire 
anrfaoe to im' < iit -i. vi-rii.i ,1, 

Jniiaa lIomiK it Ludwiic Sui of I'nion Hill. N. J., for Artiflcial Stoat*. 
Cli<n<— The mode or procwi of forming artlttflal alone aa deaertbcd, that 
In to lay, iro Holm the employment of ailex, alumina, and rah, mlxad and 
iMtted a* set forth, and ill tba nrpportiom. derignated to Ibo iMMlhelart 
of ortiflnal alone, maantaf tgp Mt Iho eUoiU* of todhiM, «r Ha o^aMlmt, 
a* act forth. 

II. I. (Jiiiilb. of rii'v. Infill O , - •is'.l-'nor to If. f.. Bitntb. of f"i.vo!an.l. O., 

lllld I/ vi liilTtl.t,*- II. .v. S-vif^. .1 lU.^riin.'i. II., f.ir r;i).l Kil.-. 

r'-'iii>«. — Tlio iiiifi'r till- lirn ril-f-ii, with pri'j>*rc<l adbi'i>ive Ienvi?« or 
'.niirL'ili". nil « rii-w iiTt i-N; of rniiliufu'-liiri'. 

I,. 1-. .V Will. K. lio'Lir,., of N,-'*bii-L-. N. Y.. for Pnotpi. 

f.i^iim,— Tlie cxiniluimibm of the r-yiindrlnil pialon, oonatrncled aa de- 
Mribld, with iu valve* and Ui* indm-tion and ediiiilnn paeMgea. ao that 
the water, all en1eriu« said eylinder, nii-b-r prr-ouA, altemntcly, at It* enda, 
and beln^f diai^iiar^eHl uni,b'r prt-^urt-. 'l:no*i..'li tlie optininy or njieninpn. at 
lis aidv. 

We aN.i rtnim tlir o.in,Viina1i"Ti of thp pi^loTi brn.l* wiTlioiif the rvliiLU'r, 
Willi liis-ir v.! I\ . - , Mi-l I'l.- itilii -ti- n iiii.l i-iiii li r. pi-, it J.-.*, wiii-n tln.o- 
\ nlvon II-.- II II - 1 .; ii I iri-'iir.- *■ I luilinioi 11^ M 1. . ;.- r-.Sr.I, tlic W iili-r 
enieriii'.? tiir-oi;;!: tiio pt*totj tii-^ijn, into tbt- i.piii-t.' bt-Ittr, n tbo ij,nif. tiiid 
heinif diacliunred therelVom. tbroiiirh a lateriil erlii li-iti oriflce, the wl:oV 
beinf arroiuivd ita dofvribed, thi» di«pefiaing wi'.b cbainliera and ntrtiti«n*, 
In tb« barrel and vtlvaa at tbo odoetiea port, preTeating teakiga, and 
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miderine th* pninp m onirino mora rim|it« uid tflV<tiv«, und Mat Ihtil* to 

<l<'ntneri*mcnt. 

C. K. Kitch, oniJcr.ii, 111. iVr t'utlin^ T<;i.iir.ii. 

f "<iir«.— Till! nii'li III lisml^ J ol' ■ •i'.iiuk ttui ii-' l>.v itiojils uf the eoorinif 
mil) \'*"liuifil ■ nil- r :li;tT '-.lU rlic si^iurt' -.l cuMrr Aiiil j .iiiif. arvl ftt th« 
miiiii' liriM,' Hoiro* tl.i- f'.'U- i f tli>- I'.i.i u. w'.' m rtii- 1* cimh":! :iv.i with llic 
l*iu v-l-p.li-i[n->l i<r citht;r fiui;«iuug cult*jr, far ruuiuvtiig tliu nuiti^rUl Jcft by 
tlH* xcoriT^, M iipceillevL 

Will. Iltijcti, of WilliunKbiirir, Pli., fur Iliin'eiitcn of Grain ftu<i Gnuig. 

Ciiim Tli« (ccuDur luiuuior of amuurlnc tli# i irn Kctn or Mfiw of koivo*, 

B mi C, the knivM, B, boinc oftruiogvlu form "t «an •Impod, imil haTiag 
B rK^ijHocatiii^ motioa, rsmI tne ktiivcw, <\ workini; ilirrrtlroverlhe koivos, 
B| Mid kiuve», C\ lieiii^ iit1n''h<'<l by ptvo'.-^ to t:K< ;jutur uutlii of tbe teeth, 
MM lttvtD|{ an optvjfitc rt.'i'i]<ri:.-utiuk' tituli'jii L-inHiiuriii-uV'J tolbfrni, ftt thvir 
iniMreiuU, by tliu luvtr »ii<i >.tM-« l>Hr, by nhivb urnuiiieaMilIt • dnnrioK 
cut U .iV.iiuV.I ami tho knlvoK cirn-tuully prcvonteil'lhWl atagging AT 
^.lioktii^, }'\ ib<- trf^i^^ rir htr.iw. 

S. S. Jcwrit ^^: F. II. Koot, <.f Kuil'iilu, N. Y., forStOTs*. 

Cfafaa.— T)i<5 «i>inbiiiiiiii<ti, in u H'.'ive or triple, of lbs fln-fihn or AmiMa 
with a i)li<liu)r 'b" 'r "r iIik.iv, to < I> m tli« fri>Dt of Um flr»-|iluis aod • rtresi 
In on« ur both <>f tlie jarolw of tlui flr»-|il«c<) for tbo door or doon to ilMo 
iiit", iin.l \Hr tNmcMil^cf ihun viaw on th« ouIuhIo antl be innulAtcd from Iho 
Srr un<l »mokc nrtthin, lliW ri!C«M bcinir n tll^pBrltte compurtmuAt open cnly 
vhi-Ti: the li'H.r c'ntt.'tv. wi otsly of ti'.it!1ciLMit ca|wit; to NMiVO IM MBM^ 
ni furth. 

lUrvoy Marob, n{ L«hiiiion, N. II., |<»r Moji Hoinl". 

Claim. — Ad improved cnop-bejui, woipo^i''! of tbo flsctl criWK-bend, 
which hw ffroorcs in ttji lower aiitl end, in ooiutHnalion witb Iho 
■lidinir himter tbil icnuiuMM In • uotehed •haitk, utd fpi ihiwigb the 
l«ep on I be handle, which aerwisidtlMt in MMO^Mitnt of Iho aadM 

of t1i« dprlni; on tbs under kMo of A* odd ahank, a» net flnth. 

Ci ^^. K Munli., .Ir, of Birminplium, Eji^.. fur MpIjU Tiiho. 

Till' iiM 'lr or nropoaa ol* Liaiv-itl^-turini: n rr-i-ialLk: tu'rt-^ -if Mutiti"* 
i;if-Lu!, 'tt i4lit-r lilit- tiietJ or oom|to-%iiH'ii •'(" i;K tuN, vix., by Ilrni oiwtiii.,' the 
lArlut in a khorl tuiH> : ii<-.\C be?it.iii; ii im ii>Mr. ribe'J, and rolhiiir tt llat, nu-t 
ekiti^T'it'iilf 'be Min<; tiiup ; mid. fliuilly, (.jn^ninff it nut and reioo^in.,' 
tbe "iiiriilu* |ir'fii'-in^ or linn, lui.i rc<liii'If.|.' ii tu it* final form in trnni»vcn*o 
■action. !!.■■ *["•■ ifl'' 1. 

I,ra !'iT:n-y, . f i'lr.tt-r^i'n, I'a., fiir Soif-wailttiir I>iiiin(f ThUl'*. 

(Ztim.—.i <« lfniiitini< table ciui'tru'lfl and arnuif^d m diweribcd, rit, 
httviiiif an *n.UcHfi baud Kituatod hrimnih tlic taWe and kept in conatMit 
motion diirin|? itital:*, by any pnwer ai>plic^<l tlironirh the crank or otlicr 
ni'-ft'i^, to wb-.-'i u t'.iriil in liniil_\ jit'a.'|j.':l lit i-of.v crilf nt <ii*tlinoci» a]>an, 
piii.iil.i.' i';irri<-t>. ,V:> vvli-ioi pa-^ tip rlirini:.'li. and lir<! HUpporli'd by am all 
niiiniiy trickn, iVt.'., ntid imr.v in gi iidiiii; a)icitun>» iu llio top of the table, 
and ui'.un tint toia of ubivh ar« pUivd waiii ra. whenoodiiiMOOIOIMtaM 
00n<.Uintlv cuUVi VAd around brl'^iru tho i;n»|ji i>n both o W lll Of tto tatii, la 
oombiDation wiUi the Mid einlU'it^ band couvcycm. 

I alao dahn an additional ii>i«lf or xi'mnd table, om tlio Central porUoA 
of the table, abore th>> vraiiert, for the pariKM of holdinc MAtora, Ae., 
whiuh do not require to b« froqaently movctl or repJaeed, as eet forth. 

Fer«u>« Purdeo, of Baltimore, Md., for Hortiaini; Macfainee. 

(7'ii'n.— A divided bnl, an eon'itraned that it can ba adinaled to aidt tlte 
vidil: oftlie mortlx to be i it. -o lU. to prevent IkoiidO Of tbonoitlaolhiai 
biiii,: K|.lint«red by thi l utt. r. .ir i-liij.< when UlOf M tUUti. thlBOghODd 
driMn otit on the undirr'i.l.', u* docribcd. 

A. II. Sampaon, otfitw Oiieona, Ja., for llri<tk MichinM. 

C^im — Tlis bon or rceervoir of jilal6>rn», with tbe aanrlnir ebaina or 
their oqaiviiMito, ororidad willi •niiable prujcetiuna for eatehinir. drawini; 
DinmMt and oonjlm Itanodlately undemeatlt the delivery follow, r tiu' 
keardii or phltHma ft>r reecWInir Iho pr«a««l brick, au<i by whiob tt . y nru 

COnv.'VC.I out of llio tnarbiin'. n.* .lt"*i'ribi!d, 
K U. ."^lo tii. N- v.. tor < . 1} V 111/ l'rt ..M.!i. 

f Viiifi. -Kirri. iliv . ■iipli.tiini.t of tlie band-lever to operate tbe pr«*»iu)( 
|lhtt-tj. thr i'ik'ii III' --i.'<'ii<-y, ..r by mooot of tbo ittdiiv IIOOOIOOM Ml) OT ita 
equivu:i;itr, iti r i o I i ; i b.ii wi lii iho aqjiMitaMo atop, orooy other looeMiiliol 
devlw »ui'«t.intiaUy tint Mm«'. 

■d, the urrauiieintnt oftlie plntM »r pliibii*, in ^iieh foIottOB tO tlUir 
land 0|i«ratiu|{ UHidium, un to rvudcr thtvn of the fooT OdglO Of OoA 



to tho Itove, and In raltlnf 

to the r««iaircd dfureo 



alon, aiKdwtnicted, nerfectly available, and ntay of aoooae, 
J. J. Slaiwto, N. Y;, fi»l)r^ Ovtlag Uaehioea. 

Claim, — Tbe na« of the harisental moidd bloek tvat, in oombination with 
the vertipn! and horizontal rock Bttafta and ciuii for ih'? j.iirpi?*.- id* obtiiitiinff 
a motion of the mould block ais nearly horlwn'i. I u-* i'nioii^'..blo. «^ -< t lorili. 

B«c(Mid. I clajtii the life of the lever an<l rtwi, in o>Mibitiulion ttilliti'ii. 
horiiontoJ tn-itihi blf--k, rr»t, and motris, a> xil f)Rh. 

Third, I ciaim tiio u^e of tho motriX'holder having a nloc in it, la allow 
of a liCtuw motioa on ita ceotfo fiu, and a aoteb in ita bock aide for tlia 
ond of a >iKSBg to oek pgalmt, U oooAhiolioB wtth tho ontng, laolhMd 
|tina,oroaiii,on tho haitaoBlM look •haft|«id iihi^ flv holding It, oa a«( 

yiooith, I alao olafan tho V-ahaood bar, aaomod to aa o^iotabSe end 
plate, attached to the ontcr end of tbe lower half of tho BMOld block, in 
cnnibinutlon with the ti|i[«T b.«lf of tlif mould bli«>k, for tho pWBBOia oet 

f irt'i. 

<;. K. Kllley, of SI. Ijru;,. Mo., for <'i>..ki!l2 Slovi-.. 

t^j/m. — Fir-I. the tliiriiii,. eiilitrireiintnt of the nide (laes, (' and T'. from 
tbe i-]M^e uli^ivr the oven, aJ*o tii** (■iil.irifeiiieiit of the eeiitral line*, V and ti, 
from the aaid line anace to ll>o upper »n<t of (i, far the purpo»e of Inmaiiini; 
tbe dmnirfat of oil tho flaaa and canalng a laiyar portion of heat to be oon- 
diwtcd Into tlia floa niooe, a« Mt forth. 

In oonibiootlon with tlte flarinir ahiipe of the lluea f, I', and U, I al»o 
claitti the aattiliary dainb floe wbieh ri»c>i from tliv fltie «pii.T> to tlm iimrth 
plate, and theiH.e i> louilinaed iinmediataly nnder the ftre chamber and np 
the bill k of t> IP Hiini.'. bv ubiohoBotharBoitiooof hoatOvoitholiooliaaiber 
la ccud.i..'o'>.I by i.jiiitioi, aod iIhiiIiiIiib into llit i«o opooOr ftr Iho por- 

Voi. III.- a* 



iOd Jacob Foatz, 
' thooaldFMta 
of 



Eoa of atdinit in rivinc an 
a tempcrainro of the froht end of the OVMI 
fcrbakinsr Pi"^"**^. *^ forth. 

Jaa. M. Broukfleld A £. V. White, of UoiMadoI^ FifL, 
bavin;; Iwon decided to be ojoliit lavMtioa oMi MM 
& tVhito, aodfingeo to A. K.JIar A J. M. Brodkaoh 

( ,iim.- Tl I' ii|.pl!eatjon of abtaat, and an-hratlto OOll Oa oM| tm fho 

luaiiuluctnre of ^•iaiu, a« act fortit, 
J. L. Kintftley, N. Y., (or fStercotyue I'latea. 

C9laj«».->Fllsli tho proooae nf expelling air fhnn the anrfimi of the type 
when forminir tbe mntild, and from the mirfoce of the mould when forra'iiig 
the plate, a--* i*et forth. 

8cei>lld, 1 elaiiii '.Iil- iiu'^l.ol de-' ribed oritx e univalent of drL'^iing, lx.-vel- 
litlir or tliit;UlieH..ilji; the in oiliN iirid plate'* wUrit li.ii.l. of i^lltta poreba Of 
ooniponn.U that run, ••o tlml iiM tlie piat« made shall 1»- iiivunah^of Iho 
Miiiu thiekneiK. UK net forth. 
J. J. Gn.-enoujfb, of IViiton, Uoaa., for MannCtotora of Itato Olaat. 
(%<tm.— Fliet, inantifbftntiny plalea of glaaa b]r OMMfatg tho gbo( Ik 
a plnatic utate to paaa between two or ohto paiim of rollen, aa tat forth. 

1 abw claim cmboaaing the »tir(ltoaa of pUto gbua, YiT peaoin;; it ti^tween 
embooidnit rollen, aa de*crih«d. 

And lastly, 1 claim annpemliiisr platea of gt«« by their apper ediri », after 
tiny bill'- li' i'ii I'i rnii'd. while alincaliup, i-,) aw to' kcvp thi-in in a |ierliool 
pl.ii.r, uit'i It r.'-l'iiu' on a l*-J. 
llonitio .\l!i'ii <v- l». <). WelU. N. Y., for rut-off far Steam Enginee. 
tXjim.- Till' mode nf nprruiinir the loeee toea by iiiKUi Of ■oilton OOn* 
bined with the rock hIuiA, iuiiI o^icmted aa deacribed. 
Bei^. £. Colley, of Camkiridn. Maao,. for Pianofortca. 
Onoi.— Tbroirtaff ttofljroraoliak llrom tbe arm whldi oporatea the 

hminiiroiehtiaMflwMlob'* — ^ 

am hf tho boat low aad act M-rew 
andbaBMnaraiMtlBthoaiann. r '.. t. r.i 

Wm. n. T>»nrorth, ofSalem, M,.-v , i r I'rin-.inir i'rcmm, 
t''".f"'i. -rif-i. •! r f in] loMih'tit ill otif prinlsn(f pre*-* of ta'O pamltel typO 
fomi-i. I I r 111. IV. 1 M •! . 7. mil t'A i ii'ii^enii io arrunite.l in a frame •* tnat 
a »iiv I'l . pn|K r ciui Iw priiiie.i by eaeti form at one imprcaaion, aa dracribed. 

Seeou'l, the mode of fcedinit tho paper between the trripInK liem and 
luuido, which hoM it in pbKw to receive the imprmaion, and pi«M tbo abcet 
forward wbiie tbe inking roller ooouplei tbe Intermediate apac* to Ink tho 



to b alneRao aa to permit ita blocking in tbe aaid 
rnllti,. iii'deiendeol ofuM hHOMr 



''Third. 



making tbe feed-boerda tinrqnal in tblokncM. a* dewrrSbcd. for 

the purpLHe of furni*liinir an oroniinf Ix'twecn tho two ^vt«, at the tltite 
that tbe tilfeV are to b.' Li.t..re.t iVom tiie tyiiipan. 

yniirth. the >. loplovui' lit of a fi.ri'i of jrripinK or di^'haririn^ crmii hiirf, 
ill omibiiiiiti iii with, and ho arraiifrcd ujion two endleM l«nd» as to \n 
mode to a^i'i u)i.un the leadini; edire« of the elieeta oa they |i>!w nlonir, and 
hold tliem af^aiunt the feed ixkodH until they have paiaed ocraaa over the top 
of tbe pile upon the platform, aa ahuwn, for tUO pmpOOO Of lllHlIC the 
printed «becb<- 

KiflU, the dcvion for Kivin^ and eheokiny the motion of the fiwd haiida, 
aitcniately aa n ijuired, conaiatin); of tho vibrjillnif lever. l>ar, rei iprticalintf 
rack, couneetill^' wheel, fnii feediuir whi'-clii, f*«t wb.ecl. or diiic, apnui{ pawl, 
a<:tjtiet«Ue t-.un. pin, »iii.l«, urn. rii'»iiu' .bull, i-ainn, fonln, MUM, oprilgp 
and cylinder, i.rr«ii'.;i'.l i. i ! ■ j.. -;,t,. I u.. .Ii.m n. 
,1, A. Hder, of \Ve*tbrooU, M.-., liir .Tacijiiard ly^-tm*. 
Ct-iitH, — Kiriit, tbe armi^nienl of two trap-boarda, plaetid tho one above 
Um other and hvtwcen the suapcnaion board and needkia. 

Second, two trap-boaida, amnged the one above the other witb tfadralato 
fai oppooilo dinetlona to tbo knot eord hoha, whaa eombinod with tho Imt 
eonb, hatrlnr a knot for each board and a idngle act of noedlea ftir tto 
puriMse of vittrntiii;? the knot corda from tbe alota in one board to IbaahllO 
ku the other, v eet foith. 
K. FriH man, of Ann Arbor, Mich., for Bag-CntUnc CoMvalon, 
f tiinu - Tiie praeiao oooainioUoA of tbo toola, aad plaead is tho pi 
aaAct forth, that lo to aiqr, Uio wntiod pMt and OM korioNMl, aoalh I 
a backward nUoL 
r. W. Ilowa, of Windaor, Vt., for Metal Planing Machine, 
daiao.— Conbioing with Iho oodleaa eboin and the ptiraaiy tool cairiata, 
Iho tw* aUdo hwoa, or^MijdrjB W hM i oa l oquiwalwtMba bindaii, rock loeor, 
Mid III oj^ontftfii iMtfbofllinfc if|gi« tho n4» ooiMNtiOk olMdl^ ibd loeor, or 
tbo moeboBloal oqnlTaleiita or aadi rocker lover and eperalivo mecfaannm : 
the wliol* iKiini; made to oj-^Mto n* .b'scrtbej, aio! fir tbe piirp..-* of 



idl. 



I'lMcni ot t.'i. 
)i, 



il 



■arriiyv, tlth. 
on iji ono 



(t.abiini: II ]vri**in to rnililv j 
to tli.i rielit or lofV, while l;i« 
direcfiuii. a-t *it Ji-rtli. 

Wui. H\de, of TowiiH'iid, IHii I, tor ("iili.ivnt'.r I'loui.'li''. 
CSkiw,— Tl:o cultivator, oe dworibcd, with »iijii»t«Wo anprileinentary 
wingo, an oonatriictcd na lo cnltivate the anil aupertl^ialty near the roola of 
tho planta, and deeper at n dbtonoa therefrom, the wing* being adinitabio 
to any rcquirml anj(le with the bottom of tho fbrrow, 80 OB to givo ony 
dcnired de«Tce of Uicltuoilan 10 tbO oMm Of thO lidgM Of hUla, and to 
chajitiv their inclination from time to lime, to adapt Uiem to tbe varying 
ataffc!* of till! cr<-%l!i of tlw [iljinl, ai* devriiH'-l. 

Si-.iioi; liii,-Lr»i. I. N. v.. f-r I'lutf-tilttiliit .MaoMne«. 

tf*itm, — Tlie eoiobiitiition, na »ie«crilw'd, of the hlide bur, ], biiviti^ nttoN 
or pr<'je^.'tion*, «n<i the ^lido har, ,1, bavin.: »lnd« or projec-iiona, h<iinff all 
ao amtni?«.d in relation to each other that tlie ilevicvt whteh move both 
■lido bunt lonifitudiually aluiil Unit ^nve motion to the »Ude bar, for IIm 
purpuee of furoiiiif the dug* into the iKiard or di»e thercfyom, pravioni 10 
their retroirrade motion for coinmencinE a new feed. 
J. II. .Manny, of Woddaai'a (iruve, IlL, for Cuttcra to lUrrealen*. 
f,Yaim.— A cutter, or tickle eonipeecd of a aerloa of loienca-ahaped bladoa 
attached to a her. as ael forth, wlMreby the prasanre of the graae oii tbo 
" - no ofiha btado to oo oomlaiMlad that tho tottar an not boM 

t tho od|« Of tho foMd-iivM winot vhMi thagr col- 
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UST OF PATENTS. 



DavU 11. II. NevTMinb, ofC-iLMVanu'", N- V., f ir iliU-hlJe rioiii,'h». 

(S^iiii,— Amniptig Uia two alukrcii bl' ■ Uuable plougli, wbidi allcruntcly 
nm Arwanl on a oantnl wM, in mah mMWir tbnt th* iIim^ whM fcr 
tb» thna beiii? b in tiw iwr. iImII bt «VTiid abo** tiM bMtem at Uw 

farrow, an ilc»cribe<l. . . . « 

I ui>» > -.aim th« mctlMd of nlivftag tin nrt«tl tad ■Iii4ymr oad •np- 

portine the hclun wboii i»t. »nrl in tarnliw hf >neiilM of • ••oil-ciwiikr ^ida 

or lr.ii''«:, arniii(.'c.l aii.l f pcniiiiik'. f"i'li. i" i.'onibinnlion with i oatch ul 

(■cli i-ii . r tlio trn. k to l.i l.l lim I -r^ ii ; 'wf w ki-.n [irupfrly iiJjualcJ. 
A. K. i'ope, of Soimi.crviilf, Mil-j. . :..r i.I.-. tr.j .Miifiu-'.io Aliriu*. 

Ctaimt ^^Dm oombtnation of tl-«' m.iviil.le i.r \ il mtin^' .Trirmiijru rvitiHbe 

■prilWCBrcai^faMllUtrfWith Itic tial.imrr ol ttui liell. tliu ...iiti:*' r . Kp ii..i'ir]n <x>ll- 
DwtioDtritfa tiM tltelro-mafncl circuit wlre«ttuJak<<v,iMi]<'^rriN~il, applied 
10 • doer or wiodowi, dM whol* Mog nuulo to omnto together, m >tiecilled. 
QooTgo Bohr, ofCtuHeoloini, Vo., fl»r Socd Wwilem. 
Ctaim. — ^Tbe invontioii^ tuc, iin«l nppn,Taiio#of a rid^M orflat«i] orcorni- 
f^tcd vi&mtinK aprvu dtvioo, ccmiiiiifl vfiili ihe ottctTlating MrMa or gnAn 
nattrn r, iirraiiK«si with a pranlt hiiti.lla iiAit a<'tiuti;il by the pia» or oog» 
on llii- li.ili fliii.L''' •■>' tlif 1 ru[..j:ii'jK' wl,.x!, t"L'i-'l.i r willi the re- 

octinit M'riiin-ri -t, Ml hiriw:i. Tin wl.i.l.- iriiir.i'i .1 .i-. ii livctlimrilh 
a oMifi ^liDitxn, vitb it|n^rturv» <^i» 1'^.n^tnlc'l4.tl Ut iiiintit of connoctlng 
•holt tlMMhulilu or iiir>vn)>Ii^ imia-.h-pii't-cn, ur outlrtapMltoi tetlw 
Ipcrftct and ft*e c*ta|* of the »ftji frutii tliu K""" *" ' " 



Mn, on to tlio Apron aii'l s-uttc-rrr, »n(KilleiUly w wl fortJl. 
J. R. 8luiiil(, of iiiitTftin. Vi.., fur LadrMaoiiiiMi. 
Claim.— ]tufanhig u vil>ratory mot km to Ibe <>■(• bv, in tha ••<p»pm 

dawribf.41, BO ihut It will ii"t nr'ly |-*rform the fnnouou of a fpiQ)^ Imu* to 
nifuliilt' ill.-. l iiiAijii" "I 'l i' iu'li. <>'.it III"" tUul of a Blii>]>ec 111 oriK'r to 
iniiurL' till.. HI p^ir!4i;i ti I r t'Ki liitli rr.'rii l-!.H.k. fur the iiurjK'-u ilf»<'n)wi). 

WiiIliT ShcrriK), i>l I'r.v, i ii. 1, , t-.r Kvi^iiiiiiti); .Slaiidr<'la I'lr T.mi- 

\ng MneliinurT. 

CUirn. — AtliviilcUapriii^-ttlu'U cyitiHCr.K-'tcil in Ihu tnjiijn4.'rdcNcriiH:«L wluiit 
it U vuiabtned witb a taponni; mnnilnl, »> ttmt hy it* own cliutlcity it Rhall 
rctaiu It* MMitkm on wia miuKlrcl, tl>s wliule nrruiaoil, roikttriictrd oiid eont- 
biiMd in Uio maoMr ttt fortli. Not moiinlng to atim th« roiii>>in«lii>n of a 
lapoiinS nMBdrd, Willi II kIicII Olvidnl into more Ihon »ii<!pinc« itml i«|i«ttag 
on tta Interior >aniu>t'. bciiii; 1i«l<l on uiil nandrel bjr ■ »priii)( ebon. 

W. McK. Tti'.riitMii. iVl.i. i.i<burib,Pb.albrUoiaaCiallua. 

Cuiim.—\ iK'rM' (viilur iVrri.i..i with |iad ia|ii, hj tiM aitwialiia af tba 

f»CC IcAtiuTilf the f«'Ji* ILH iU-.*LTll.wl. 

1 «l»o rbim llio maimer of »Iiir< iiiiis nn.l iinitinit tlir- yauin »>y mi'anti of a 
nelaliiti bow, ibo ciidfr of wli'irii aro rifi.t to Htitfcti tiio ttiiouldiT rtAiiii find 
Mipoort Um lilgi| whilo il« orcb in flat, tliio, and dsxiUo in ooo oiicolkiit, 
to aUow tb« pod* to cbin«e Uwir rvlutivo diataiMM apar^ and aaaMMtltaty 

ligUX In tli« n«hc>r dirMtion, to prevent tbit pads Inni tumlnf witb mpeat 

tott I' liin- luirulkl til iKt front oftlic t'olliir. 
.1. II. fu'.il,, ..f N. v., for liiiprDToment in 8aw». 

tv.jiif.,— Tl.r ' itiiiMi.iitt'.n. j.rr.;iitr"^i"L.iit und location U|ion th« anrne libide 
of tli<i .i:' l'c ;ini t., iii f r -"nt-.uj tli.- "-il.-- "f tlii' k.Tf, Mid the net of 

pllUlillir Irvth I ir rem iMir-* Mil' n - .l I . t ,i i i u I'l.- Wlion »»ld pluuUkt; 

t«etb arc p'.inx-d buck tu bjn U, i iirv,- in i.(.pi~iUi <i.ri;iii..n«. and are betwcrn 
tbo 8«tH of fleam cottcri*, aii^i at vtttlicicni di-Uinci-.n iipurt, ito that riM-li 
idauing tootb ahall mtvo ollvmutcly a gtMgv to itit fdlou, vtliiiv allow iiiij; 
U to cut l« a prspar dootli and b« a pormanant culdo to Uta flaaau ontteia, 
to BNvant ainr or Um iaath fltoaa tauaff too tmSk a hM om Iba woad, 
waiab makaa It inn with vfwt mae and olBetonejr, i« appHcabta to ailt- 

/.B. wiidi.r, of Fi. iiua. Mr., r.-r Hill ■v;af ri . j^.j,,. 

Objiu. — lluTtnir ti-tf :ooiU i Ujard ct-i^trn. 't-,1. arrmnred itml ii'uj'ti": I 

to Ibe filtart-. luul land aide pll^li-', that ^ii'd n.i .|;l'l-'i). >;iril niiiv tMl'u il. ji" 

oat forth, mdi i^ ud.intJy of Ihu nlinr*. mul u ]ir i ■ r ' urc. t .i.itrr iu.t I"? 
- , . , ,., , . .... 



prsacntcd to Uiv Bud, ui> citber aido of tb« J>l 
ooii»lriiot«Hl Willi two facoa prccSaclr of tJi« foi 



pr M' r ' iiTv .t.it* r iii.i 1"? 
mtfii, tlic ninuld-txiiird being 
rfonn ahowu. 

II. R. Norton, of SyramM', N. Y.^ for Mi!talUo-l'oinU<d Petia. 

Uaint A nii tiUlic-pointnl pen atludicd to a wire of the K'0;;t1> ruquired 

to fimn a IiiukIIu or bolder, wbeii aiKli pen and l.oldi r are o'MTi.d from Iho 
top of Ibe holder (o near the nib of il.e i< n hy a ooming of gut\» perclim or 
indin nib^* r of Buit.Alil«. tliieicneaii. itiatle in 'Am itiiiLucr i«i''. f.rt-'u 

W III. f. 'i\!«.-iM. i.f Orwi*'»ljiirifli, Tu., l-.r rroi.^.Kt.fM i.-r < auu'. N.iv i,,'.Lll(i:i. 
Cuitm. — Hit: l^ink* <v.iif.trnt^«;^l viitli lij«» or rjiij>-, wli;. h ar.- ;lt.■otlL■n^ i-l' u 
eylindi-reoiircntiic with tSio axi..i on wilirh tlio projK.IIi-r rotati^a, ua t*pccjl1cil. 
Knooli Iliddrn, of N- V. t-'ilv, for Side Li^'hta lor Siii}i«<. 
C'Ztiim, — The arnaatcuneiit o{ t^inviA tupi'iid iutu tiiu tiiaiii fruiue, in corn* 
hauatiun witb iuclioed plane* or a|i«nil», foruuofr |Kirt of aaiJ aerowa tliat 
bolda tbe llf^lit (Vaine, or cell rontaining tha friiiaa, fut to tbo india-rubber 
In its gmovod amt, in the main fnune witblta atop pin, forotopplDir the 
acrow in ivt proper poailion, when tiie light ia to baopontd tur ventilation. 

I alao claim the pnTjcctini; ear?, with kLih or oliaso uiortla««, in wbirli the 
lil\i.lH of lloj iitflit fnrTiO i.|- >\V. tiiTti*. j.l!i>win,» tV.f lit;ht to >it> bmiltd fn.ru 
ita Hi'ii:, And ">i'l*>. tr.r:i:ly nt;t of ror.ta^ t ivlt; tin' in. li^^ ruM -T, n.. i,n to ul;.:»u- 
tile ■ 'uiifl of tho I'lfh; to be placed at anji' angle to the tniuii frame, thua 
fr. I ly itdniitting of ventjiutioii, 

1 elaiiu llie arranf(ement of u Icail or other ductile uii>tallte ring, aol- 
dered on, other wiM Joined to tlis main bniM fiama of tba ligbt, iotliatit 
can bo tamed round tba oator cdg« of lb» opaaiot to IIm vaiNl, aaoarivy 
any auilable material mmpletely, making Iho nalB mma of Iba UgU Wltir- 
tiigrU to tbe vesacl, aa B«t fortlu 
B. Jj. Ilawt*, of Woroenti-r, tor Kuve!oi«-Kolding Machtnaa. 

Ciiim.— Kirat, tiio conil.iij.,ii.:oi ffilin sclf-»iljn»Iiii« fee«l-tible, with the 
paato finui\iin», ^.i (iTn.nkrt^'1 lui thnt Ih..;. will dcriocnd and prrx;* a tVi-^hly- 
piirl^'.l Mirr'iii',. .if th.-ir rilU'Pt -.ipi.Ti tl.it C.ip alioel, and raiac 11 to f^ rtnit ti'ir 
tiiit'i.' t.j {ueiH ltt.iio.,lh nil 1 ti*kc a'nny a alieel at every auoond rtivolultou of 
the rniiiM hl;:i''V 

Sov»ud. 1 eUiiii tloj idiinutUHi of th« platfunn with tha hook*, and the 
Ntaiaiug flj^vni, and tba ttnnra fordiaehaTiing. for tha p«i|io(a afpTvpertf 
(•nvagrlnf and duwhaiftaiy Uia ahatt or aavaiopo. 



iphUk VVk, ArlfedKfaiaian tar CooBim Ibinlda. 
tit or Iho aailaa of paat h fan a nd iaMnden, flu 



in aagralbariiait 
etBatraclad and 



Tliird, Ithitat thaaonUMfiiaii of thr p'..tfonn vritb tbo fi)Oo««r«rfln» 

prenaer, and ila wotfbt or fetaSner, a» .li.b<.Til"e<t. 

Kourth, I eUiin the fliiiMliIng folder, eouii:f<tirii;of knivea, witb t]ieirii4jitat» 
:ible »prii.K' and guldci^, in citubiuation wi'.h the flnUliii^u pitiikger, tu pKta 
th« envelope and caiue th« three flapa to udfaera together or one to toe oibar. 

Fifth, I dniin tbo amngamaol fiir labirar tha labia, la eamblaatlon with 
the llncens for dtoebartinf flnlabad ODvawnaa. 

B. ir B.n.d. ..i Hotaderphh ~ - 

tV.Tioi. - 'I'i.L. iirriuu'etiietit i 
CLVthrt' 11 ;in r. ii'* m ' rVrlh. 

Il..ri.l;:' < lurk.-, .if |ii .ll.:irn. Mi"., f.ir TlobV:n«. 

Ci'i'fti. — The n.iiliii:^' tlu Vri.i.l.ir, lira. I A* di'>*.rilx^il, \ of a '■■iri.l.iii I: n 
of wooil and raw lu<ie, or ii'.l.er tnulerial Inninii Uko pri j.* rii,-*, -alu r. t.y ilm 
hcail ia not only cliea|>ly«.-'>tinlruele<l, but rendered pri'iK rly t^tilf und r;i|<jible 
of miatlng the effect* of bl.ind, t'alla, or wear. u» mated. 

Cbrl&tr. Duckworth, of ThomiiKonvUle, Cx., for hbuttlc-Bos Motion in 
Loo ma. 

CV«i4ai.— The nullio»l of eivinir a thr>-i>-foId movement Malnnil, vcrtieal, 
and tliagon.kl I to the wlnitlli. l..\t.H^ jti df^tTiKsi. by wl.ii'h I .am .I'llt. to 
operulc any rt..iiurv.t r>liut!'.e iit jiiiy ji.^L.u j i 'lt. 

I a]»o claim tilt lijil^aralo.^ f ir oj^.talfn;; Ibe nhuttlt Uixe^, L-"Ei«n»Ej:ig of 
tile tw.*e, with it* frti.-tiou roller* ainl mU.Ii-". coinUiied with the lever*, wbieb 
work tlio aliJr*. and Iho |>Tint;piU lever wlii. h inovci the almtlle-lKiMai 
when the whole ia ean>trucl«d, arranged, and combined aa deacribcd, 

H. N. Ooodnwii, of Haw Haven, Ct., fbr Mabidooai. 

Qilat.— Tba two nla of leeda witb tbe two acta of fcejra, when tbeaa ai« 
coQibtncd with the two acta of vnlvea. and ao arranged that ctcIi -•ct of kcya 
iiiuy play their owti m-I of Te..J« indepen.lently, or, ^o that the lower ^e; of 
ke\<. niiiy pliiv l-ith «i ta nf nx-da (in the onlmaty way of two atopa), while 
tiir iipi..'r M : .if k. iin\ phyiiaova ael of fMda only in r " 

o; thi' k. y li. ..tr.l, j.t tin. pleaMI* «f tbo fOfibmor, «Mn r" 
e<inib:ned a» .leNeriLied. 

I Bt»« rfiiini the inelliod of coupling or e-onnccting tbe lo«. r I . f h. 
with the bock ai t nf volvca, «o that both a*ta of rce^ls may be p uve.l (>j tLe 
loiror Ml of kaya, when Um acveral porta ani conalnirtid, arranged, afld 
oaad aa dcacHbod' 

D. H. Iluvey, ofKilliom, Ohio, fur Twialing Waxed Endi. 

ntiin.—T\ ,- .i.inbiiiiition of the navotvlng lollam or tobat^ conical 
ooipLtii; .-.ir. till. ..|.rii,i; iigfct n aaa, with tbo detacbkig lovan, anaofad 

ati'l oj«. ruti .1 lis iK i ri!H-.i. 

F>lniiiihil MonA'.-iI .v (ieo. Ilr.^en*, i>f Iy"nd<iii, Kng., for fofttinir Zinc 
with Lezwh 

i:ijim.— We are awire that iiketjls have I'oeii i-,;i>,,.d, one with another, 
by wiiabiii^f and platin;!, to proted them f>"iii oxydixiitir agonta, Ae., bat 
we are not aware tbnl <ine ai»l lixui l.iive ever )n >.ii unito<I and rolled into 
iinil<Nl laminal of ea<*h of thc*e metAlx, ii4 doinTihcil. Therefore, we claim 
aueb a aim|ioailc alieet iia n new atel uiMiful maiiufact-irc. <ir article of mar* 
cbandiMi or tmite, of ^'rcnit viOuc and inip'.irtaii'X-, and n hieh po»:Kaaea tlio 
liardiH'?-^, atill'nt-.', and ptri"i.'tli .>i I'm ; ■>,]:]. tlie upacily of Igod, to MObl 
the ai'tioii of my liisinir n:.'.. i.i.-. ii» «. t f. iM . 

1* S. Ueynol.i", of liid'.uniipoli«, hul., for linn I>u«tcni. 

Vtaim, "Tbo ein) "i iiient of the conieal roujfbeiied metallic acoitrer, in 
roinluiiat uii with the douUe diae rubber, tbe discs and pin* of whtak 
aiwuya praaervo tlui name relative ponition, being arrti^ed aa act forth. 

CbijmaB Sharpa, of Hartford, Conn., for I'trenadoii rtllcia. 

Ofaim.— The poreiianion fa-Met, oonaiating of a ijaantitv of detotullng 
material, inclo-vd betw i.i ii two I^auift d dUi-?-. or bIibMow lioIteMr ,nr;n'ler« 
elii!«d ut Olio elj.l. ti.e el.d of olu clili.li.r i:<:.lff Ul\:i il:l" l:iv opi'il 

III of the otio r. uMi 'l.L Ifto be:Lt' riMiily Ult.j I [..nl-e J, U r-rinii i:i,' liv L.er 
tlo'lr 11:11. L'l'-^. run-, of j. rij letie^, iw ili.-J.t.l-. il. IV., iu Ii.'riji u pv'.l.t i!i 
tl... f .nil .ii u .liM... 

K. K. Shepard*.oii it ^>lwin l.iicaa, of New Hcdford, Mie*--*., for Tuning 
Mcl'Hieolu and other Keod Iiuttnimenla. 

tViiim.— Seouriug or altaeliiug tba nod to a atOTabla pipe or tnba, tbe 
nad baing arrangnl or pinecal botwean atationaiT cfanaM, ay trhkb, aa tha 
|ipa «r tabo i* inovsd, the Tibnlinc portion of tbo nad imgr bo hn^banad 
or aboitcncd. and the draired tone olilained, a* described. 

I. 11. irtn Wi'.r.l iii lmini-tnitor of Ilichiird Ward. dcL^a-^ed i. I'f XaOtratuek, 
i-''... toi Tufi iiii.' Irri'L' our horni.*. 

(;^>iw. — The e. ml iii.iti .i:i ..) the j' in'fd Icicrs, ssisin'nJeii by tlieir iip]«r 
cnda with tha crni. k i.i. l mi. n-otim; ru"l, when ao coii«tn«ctCil and arrnnsed 
aa to alOfalO or do:ii-i'.«..i '.he inner part of ihe oaniagc, and Iho tivilhed 
cciitm, in ueh a manner aa to giro a regtUar cliiptieal form to the polygon 
where tlie oppoeite longitadiualaecUona will ba aqoal and ainilar when the 
whole la «oi>>truct«d, arranged, and combined, aa deaeribad. 

I iilao claim the nae of the notdicd collet, on the toothed cnttcr, and the 
carved W, in combination with the inintcd Icvera, tn give regulor and 
irre'vutar (>>rut% to dilTcreut porta of the aanie vliiptic polygon, wbcii the 
wl.oli 1., e..o-triiLt,. t, aud eombtiMd, la daaaribad. 

.iHines K..>n-r, .ir.. « I'lattKaHO, Jr., of OmiiiiiaM, OUa, teMMria* 

lloxea for l*rcaa<«, tVc. 

(.Jiii'in.— The mode of |>n:vcnling the afarinbioc and binding of natal 
bukhinga when ca.^t up ou aerewa, liundrela, iptniDca, abafta, and the Uk«, 
by tba inaertion of feiitban althar inovaUa or liad ia tba boiea to bo 
hnriiaili for the pnrpoao of aafwrating or braaldag dm ring of buhlng 
nalal, nir the pttr|MMe aet Ibrth. 

Amxi t.'. Svmple, of l^incinnali, iihio. Muis5|fnor to Wni. r. Sem]>lc,) ftir 

t.'.'^iim.-jSiiijtainini,' liu' irear fruin' of u .loiibl.- li-v/ic pre-«. b\ the ti.s!g!e 
nniiH uu''. ;i liii~, iioici^.n.Jent of nn i ili.i..<in:ivct.j.l iroin i-i,. iVuni. of the 
prrsK, 'uy iitljir'iiii_' t";i.j ^.di.L' rl.'inly t » the nut, a-i ilt\i.-rt'o, .J, ir. foi.ii.jnation 
niih I- nip-irtiiirf the acrcw by tho nuta thua auataine-l, only tiio whole 
hiini< nrr.ii ci d aa doacribed. 

K. it. Luuia, of Ollar Creek, III., for Tbraahera and Senorutora of Grahl. 

Claim. — TIm amdUniy Mfaaa, nlaoad ia an ansiUiijf paaltioii, or ntarijr aik 
and pn^^aoting from tlia rear onid of tba iadiaad wnaa, » a» to ba <wt of 
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Kiiii »»ving tt>« UighUd aad llgiitcr ki rui-'ln of graiu mhioh miiy bo Uuwa 
UirondibtMrtstiMdtr of tiio >^'l i;K-llD<nlMiN«i,MM(Anii. 

KK-ISSUKS. 

M"*- >. I'on.l, c.fBMt.ii!, MiL-s, f.>r(Vikiiiif ILmiftM. FMtBMdFi'*'- 

I'unm. — Tho li)i| t jvi.iiii.-uts by wliioh tha liot water back In iM!iiit'i;t..Hl 
iiitli till- pluii-, nnd 1>,v irintiu of which iiald fcotwiid r look imy l>c rithiT 
r»<i4il,v mit'ivcd. nt an}' tiin«, or aftpliad ill MMb Bliinnrr tlut dircciiona 
of ila wuri-r luav be itupiwcd, M M !• MNDiniodalu lha baili boiler, 

iatowliirh :l > > ^iiv iL-uiUIyled, onwhalefwiddaitfttieriuiKOthsBaidllatli 
Mterniiv n, | i i . !; ihe»ali ImiiMviMiimttt «iii*l*tluj.', Sr»t, in the cnn- 
^ nertinc lui 1 tlu' iitti.i hni. .if It. nil.] tl,i> lit)-. B-nior hwk, llm wli..!.; 

btfiti^ mu li^ t'j t'pi.ratii t^l^z. l!.. r, u. : t\ r.\\. 

S.-t_'t-it,.l, ill II MtM.'unJ ftct lit' ii'-Uivmi. utK lixi'.l i.li (He a[ijj->nLtL' fai'i! of iLe 
•,T i>. r . I . ■! . iri.Mmitiotl Willi 1^1. f.r^l ! In; r.j. .f. in iJi--on l->L'.l. 

I .U". :!.. li..CllliUr «rnUli>. Ill'-' n t <<< :lui-"<, whidl If.-lil till. Mll.lki' Oli 1 

votatiln prailuctii «f oofnbiwtion dirc.tly ar.'uii.l the o«in, tlio :«;ud srninffi-- 
nMnt of fliu* oiMliog Ibo boat to coar»o iif^ifi*t n portion or ono-hjilfof ihci 
IxiUom of the OV«li; tuaX into uinttier Hue, wliich take* it biickwiudit utid 
against th* otlMr poitloo or lialf uf tlte bottom of the uwn, tliuuce up a flue 
qpuiMt Ibo oren, thonc* thnafli s flnevxtenJiui^ ovir uiul afalitut a |<ortion 
or half of the top of tha oven, tlicnoe imo aiul tliron^b onotiier floe, wbicb 
i-ui rii'D It lxu'kiriirii.4 an.) ovrr and uriunat tiM top Of llw Wto, Mid OOnwy* 

it t.i ihv I'liiiniiiij' ur dii<ciii>ive-!iiu!, 1 1 I iiiwnlin 10 Imiliiilii lii mhiIi i 

nii--3it tii<i r^i'liitCiMrf ehuQibcr or (ipM.*!*. 

1 ul>ii> cJalin till' two raoii-Kue luid tvo flue plates amlM touiolhor pbite, 
in ^jmdinuiion with tlio two valve «|H.Mun^K, their Mmwr aid rover [ilato, 
aa Bji[iljed to tb« top plato of tbe oven framr, and uaoa nndflr an anwco- 
IMU of •*« flnn, MbatantUUjr ai daacribcd, the aanw aOowinK of tlie 
u d m lrt l ao of tho ena, to oltlMr atdo of tba ArepluM, or tlic una of tw« 
■MlloawnR an<l their fmme, la oonneetioo with tho flrui'lai^?, n> •tatc l. 

I iiho claim the imfiravrment br wlUeh the av«n euii do nti<oJ and readilv 
rcioored, und by which the uuolic ptovented Ihim paaainir nndcrncatn 
:!i<' piirtit.. !; nliK'li !>C|Hinila*tlMflllWMtlMlWOrtll*OTCII,MaaMM«OII- 

^i'lii.if ill -III.' > i 1 i I g or gttMtnian 1^*** ■Wtiw to Oo poitlDaB aiid mado 

to o|HMute, «« »|iri^iicil. 

I'attiek 11. l)evln^^ r.f Ilfadinir, Pa., f.nr Lnbricatloir Compound. 

CMih— The eoiubiiution ol'oaontchoqii nr other aimilar ini>n, with animal 
or TMMoMe oil or filttjr niatter, at apociflrd, applieaUa aa n aabalUuto tB€ 
oil lniabrlcMiac iMBkiicf aw Another purposoa. 

J. A. Bowie & Ch tries Cm, of Fhnadcl|ihla, Pa., ra-uiieneoa of BoM. B. 
6oo«lvear,) f.tr Aiijv*rAtuit f*ir t)ppriitin^ S)mt-.3c.li«-txiTS ..f I.fxinin. ,-\nt»-- 
dariirSei.t. 1;!, '.--I-. U.I 1 ',i .Iiiiiii u, I-.,', ';. 

0''l*»it, — Thr i-.:iiii''>_VTi|i lit fur tile p'.ir^-iM'S i.f weuviri;-, ...f im in lux 1'l.iti-'. 
havir.L" I nviiti!..' iii.il ii.lju»tiibl>! pin» pri.>j«tiUL' at dilTert r.t .ii'tn-rv* irum 
• th« f.ii''' .^f --iii i ji-ufo, in .-"■■tnbiiiatir^n with tlio nhoe, or it* t;i|iiiv.il.:nl, lisviiiij 
prt-jL'-'ti'jiin o«rrr'*rtnnii]iiif to tho ditficrv^nt Icnfflli of pin;*, for Iho purpii*« 
of ratt-insf sn>i faJUntr. the aliuttlc-boxui to c-jrrc2-pt>iid nilU tliu pattern 
deeirt-d to be f.:iriiu.il. as de««ribe<t 

A. T. Serrtill, of N. V. City, (br Monldin^ii. Fat«Dtod May 1«, 18*». 

CU im. —Firxt, Khf c'nmbiiiatioD of the rin; or rioga with a catSor or cattma 
for upi'raiinir »n an ani^iilar atrip for inakii^( a roottldbif : whelborlhe laid 
eultcf ..r • ii't.-w Ik- r .t.,iiii^ or ■uiiooxjr, «r hoili, and wbollMr tfaa mU 

riitt..r . ir .'iitt-!!' iiti. r.itu ..>ii the face or OO UlO adgO of iho mlpi V OB bath 
till- Jiri'i tho " ii.''', m d6H!rib«d. 

Sii-'tjid, thii rtinibiiiati.'^u of the n>lju^ta1i!e Wil with thi> nnz or rinir'* and 
u cuU».-r or ciittc r:*, m» afor«f.aid, for oj*ratini? on an angular iilrip tor in.iktn^ 
a m-julditii; ; whether tho aaiil outlor or ciittcra oMrato ou tho fuco or on 
Iho of the »trln, oranbalhllwftsaaiid the taav, aa doacrlbed. 

Walter Kidder, of H.T. Cllif, Ar Gm Regnlaton. Ko-iaaniid Juno Sit, !»£«. 

<Mim — Bolaneimr Uw raryug f tanaw of lb* (a* to Ibaania by ooii' 
BeetlnK with the vidvo a daie^ wudt iacaivaa prMWlfa fton Iha noht to 
balannthe projuiore on the Talv^, aa deacrtbed, or the eqalTalent theroor, 
in comWuation with the m»il m.l IfK-.Tilw-:! „( pnvmiTij thi- uprrt-in* 'hron^h 
Whieh the (faa ponaoa to the brun-l. .-f Iti.- v:sn in.: prc;<!-iirc '■ftlu* ^.-.i.-* l*yond 
the vulva wlddt itoveriia tlm api'ttun-, a"' .lu^Lrib.. 1, m.' tbm nii.-n tho 
prMiKare bcoomoa too ^^eut. the aperture &hall be re<Jm?ed, and t-iW r«rM. 

And 1 also daim, in conibina;iuD with tho abovo, nukln; tbe dine bo that 
it ahall be alio acted 
ill movinf tho *it*a I. , 
apociAad, whereby tlie i 
and ^mpt u.-- a i.".s«rnor. 

Tho Uto Oallant Periorma.Dc« of the Arabia. 

KiiK'i: our lust iannc the world l.fti* Vn'i:n api-rinr-l r>f no oxtnordinary 
rjiiick trip by nno of tlic Kr.j.'ri»5i l.ri-i uf I,iv<rpr-.l »l. MiiHl.ipi, Tho fjct '.i 
indinpiitaWe. Tlio I!ri'.ji-h auJ X. rtU Aup-rlnri K...yul ilai! S!(-'!ia;rli;p 
"Arabia," in the month of Jiiiie, l-*53, eronoe.l tho AtUnlie <X-eaj» in le«« 
tiow thaa any otbar floatinif object ninee the di»avery of Amcrieo, ttetftiltg 
Ut ITiiiUtd SItItt MM Suanuiif "Jrclie." Aa an intereatii^g nutter &r 
panaaMttraaoniiwaappODdilwtinieor both thaaa tiipa^ id tU iwm> 
«r dllM Uip^ and IbM hm tor tbo preaaolOaatiaQHlM oT ttkUiUtir 
totiraatlm eoaipetMon. It iriU ba aaan tbat Iha dlflhraiaB in tha 
Mpaia*M7 h waildafahla, but that In avango apaad aoOoUoo Um ai« 
indlapotaUy ftr In pncedcoee. 

DiAreneaa «€ opinion may cxint aa to wliether the docka, tbe ouuide 
tiglita, or aonie other puinta ahoald bo Oooaiderad tlN begioniiig and end of 
tii« vnya^ ; al.-i-i, whether the rcdcaaing aboold bo in tmo or apparent time. 
On the latter point there kt really oo room lur dliputai, raal tioae boing, too 
pliiair, tha 00^ jaat ilaodiid Itr caiqailm a mnbarof vvgngo* la T ~ 



ID cnnioiaa^tua wi(n lue aoove, noiKiii^ me uisc bo mat 
apoo by tho raryiof preaaoni in tbo bnuMih to aaaiat 
tofovam tha iMrtaioaMrtho ptiM«o of tba 9m, aa 
lie aciloa of tbe tDalroraeot !a readend noManwl** 



ont dirr<iinn.«. It chaneoa, however, that tbe fuirt trip* in qaeathm »ro 
both iti til..- n iin.J direct:' n n-id utiilfcc'.ed aiywiw! by Ihia dect«ioii. Tiio .Jif- 
ibreiu'e in lime iKtWLcii the tw<i citiu.i i.i 4 h .'.ir*, 4» niiiiute«. 

On the other li^ic-li-'ni jurli-^ miiv. prT'; I'r.nlcn'l f t i-urh jwinLi «n 
m'.I tl'.cx c-.jnM;rii.'lii-<-, hul ^-riii-rjl ■.■ni:>. nt ;ii.Ii.-.,t<.'* Iht' Hallerj'ut l!ic I'.wi-l 
end i.f this city, mid Uivk lii.-ht, n.. .r 111... . llier i xtrvtiiily of tho ronlc, a* 
tho prof*r tennini of the ntnifri;!* iti e»ery i'i«lain\'-. .Mojuiired by tl.l^ 
atandaiU, tho quiek iripa will, on the authority of Chiof Cnslocer, Daniel B. 
MMtin, V. 8. N., (probabty tbo oioataetifa andnOafal* iodiridiul couBaai- 
ad with the poratmol •aperrMonorthUg'Icantle raec.) comparr an follows: 



V.tl. fjlurl- 
A-Tll. 1 "II 1:1 

■ Uv. »•• '.V 1?' 



. r. 



1-1 Hi.' r.- 



at N.i 
'.' !.'.. ! 

.11 in. 



IP 



. .1 1 



.\!'l"' 



. 1" 



\. rt, i.i. W.-lii.- 
li v'l, M. ; .irnv.'. 
jHK.I, ^',,^,.rl.,, J 
.Vri|'..ri'n-. 'li.i -. 'J 
III. !\ l.'I.M:k linn.-, 



.1 I Ik- natt>-rTiil NVw- 
IM . .Ill II..- l.Mli. IN-M. at 
i tt i:i>-k Ilk't'L Llvvr- 
tiii 'i'lili. »t 1.1 M. 
I ll s '21 iL'.iir., '11 niia- 
diys 1; hi.iir?, H Rifn. 



.'V:, i' fr. iiii'Tillv -1..' <■..-.■ vMlji -.Kit hIiiiis .if her Hue, ti.e .'VrnSLii had 
prvviuunly i a'.iic.I init iiit.. tlio --tre-iim, liiitiiitf in her latent pui-fcenirf r^ and 
BMiloftom omiilkr ateainers aloni^iilc. On the occnaion in '(ucbti. ii, tho 
Mthaf Joiie,tbe Arabia ba.d attiaroed a abort diatanoe of the river, t-jnu-d, 

lOa or more, on ber way 
r, newrw wwa^ — Maai ■■■« U la ftom thto pobll iho 
««a llmad,giviaKharlnalbtlflMlStoa«gimM«»BdTanlat^or«rtba Aro- 
«{«, (»iti«illy, tbe AiaUa ladoi abiMtTnlmtoa of aquiUiBg tbe beat trip 
orihaArMlo;tlila,inapaaaagooriHarfylondayaladecid*dly<h»a naolnf. 

Tho aveniKe paaaaicca of aliUM riripo of both lines, dnrlaf tbo yaarlWI, 
iind the fli>t eloven inontlw of IMS, were pubiiahed In tho New- York lleiald 
of ,lami»r>' 1, l*..",:!, prolably on l!i« authority of >omo parties cnnniMtad 
withlbe ahip u-^via department . f Iluit r^pcr, and com]ore as fiiUowa: 

T'> Uri-rpiKiL T" X.'w-V'.rk T.-. I,lv.rp«A To Now-Tofk. 

MiMai. 

l^ilIlkMBi, 



■ line ll.ixiri«ni. 
nine ll'l III SStii 



11.1 isli :-l'n. 
l.'.i Ihlla. 



1 1.1 111 4;uv 
llii Til ^.>in. 



Id4tei. lAliB*m. MMb. M 

no IIM dUrennoe to acw<<u< tho naalalag Ihne are to JUfr ff the ( 
Tbe Mttin dUkfoaea la U hooi^ IS mlomla^ la fcror af tbe OoUlaa Uaa. 

We .liidaim any iBtantioo of dlaiorting the CM!ta, and exoept a raiaa 
dei;ree of national )>rlde, have no inteicit wliataver in tho reanlt. Wo think 
the alKive csui be dcfieitded on, aa atlictly ndiable and itatisfaob^rily ealablill^ 
ing the claim of tho American stcainers «a habttnillv the fleetest voaaola,— 
The Ar<lio'a puHUigo in the f.priiiv' "C '-'^ )et iiiieurpaaaed. How aooDtho 
imnMDao angiiuo of the Arabia, ur the i.till mon.- gifoatio Per8ia,will rhanfo 
thoidottooof thatvoHnta, rtinaisi.-i t.' be ilevulopad* 

Vilttan for A|i|il<toiu' MtchanU--' M l . . 
Mechanica for Practical Hon. — Strength of Matt-rialn. 
liv .11 ^r.i.ru A. l.r.K, i . 1 . 

All aoSid bertUcji arc j rr.^e.-l t-. It- |,OHsessi.*>l 1 f nain i.'cii.-rul pr. p r';.-n. 
ain.-iiLT the nioat iuijitirUiiit vi' ivhl.-'k i^ tlie . -iii:i'.:lir y of oflerinjf re .r.-.^e'-j 
to forces t<'nding to chanpe tiie rvlative piwiti'^u of tlietr partieU^. I; i;* thig 
tiiat it la proposed to diMiiaa. 

Tlwra an dUbrent hypotlieaos aa to tbo nltimalo anangemeot of tbe par> 
tMaa of bediaa, batteaaHiMttag thoatrangtb, it ia aaotonaiy 10 auppoao 
tbonioboandaopof ttna mninf pandlaito tb» h^oflba bo^r} 
whioh Bbrea are man or l«aa ihatlcv and eapable ofbeiaf axtaoded «r tea- 
praMtd nilhto n aai^ llnit, vtaleb ie criM (ha "Itaitt of elaalici^.'' 
The amOM* of Wpwinien, or cxteii.<laii, 1* din-etly proportional to tbo 
Ihrao airpBaJ. Hid to tha tength of the piece, ami invcrsoly proportional 
to the tnumwM aaolioii. It miHt bo undoistood, hewaw, thiat tbaaa 
chontro of ttm are ewy aalmto, dspooding 00 aitora of the naitariat 
in qii^-^tinn. 

Mi>n-'.jvtT. rti-^ sanio furor will pri hi.-e e iiuil .. \lf'n- 1. eM and c-'tnf.rea- 
hjeillH il the piliMlc pi.,ieo. Suj^pnso wi: l:tke a t>.ir af ip-Tl anil li-^nil it, it is 
e-. .il. 1.-. tl;.it till' flSrei^ on tile convex siiie arc Icnutlu-ncl while (ho^e on 
Iho copcave side are shortened. It 1* tin: rinturil clA*.ticity of th.'^-c fi''irc« tiiat 
caoaoa the liar to sprinur back when thtt prvtuure in rcmovoil, If the l-ir ia 
bone ao much, and conaeqncntly tbe Bbr«a extended and couiprcascd ao 
amd^MtooMaidaM "fl^of rttU iiy," Mm bar taSU not ntam Mtr 
wta«rVMlin,MiiMI1^«liili««IM»pM)wMiat«<Ht.« Wha 
• piooaiaaAaMadtoaatnbi wHJiMHogiwItapatawwt aat,ltiilH 
ihnn that tine, iftha ibrco ia aonHimad, oadaqgoapidwl yiddlnff wMD 
Anally it |riv<s way. Thia KTadual yieldlq|i aenctimes lakes months and 
yean to be sciu-.ible ; but experimanta ba*e proved that it dow take plaoo. 
After the oat n ml etaatlcity ia onoe deatioyed, tha piece if the charge ia oon- 
tina»d, keeps growing woalcer. It ia tboa aoen that in pnciic« it is absiv 
laloly eat of Um qooattsa to aabaait matariala to a giaalar Mraia than that 
:tathallalt«(r«lltrtMl7. And It 1 
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I Oram I to I of thus limit HmM vSt b* (<*«0, lUthtt OO, pCMtilai 

mlct" fnr ffditUnce in thi* Te»i"K»ct 

T'i> r<! nro never*! ii|>ceia uf nfmlii" t.i wliicl. mntcri:iN mty nifiji>i_-tM3, 
— ^[nprt«»ioi). oxteDNion. toreioQ, tntnsv«nuhl Htnun, uud <ic'Mi!<toti, or 
wbcre the l'<irvc iteta lit ri|rht tnglf 10 Iba AbtM. 

\S'bcn • *alHi !■ (o^iwtad to • «tmn (olleimt lo «mim rnjitar*, titbw 
bv<!rusiiim«r«MNii*^ltl»Iimdbgrozp«riaM« that llw ftiw mm- 
Mr7iopNAiMlU*«A«ta4liiMt^pi«po«icMiltolte tnnirn mil— 
•rtfe«bd|r,llMtli,lo1lM«MianteM«lea. IhrnaUtoftudtellM 



on; liiAttmiMtb«nimab«ndtkittlttnexp«ri)nentaw<tr« mad* 
M MrtouBd qwdnMWt aad andtr JhvonUa dreonuUDco, and tbst the 
piMw «atjaaMd to «Mi^«M«ioB bM tmm aad • hilf ttiir Imm 1b 
h«i«ht. WlMthaif«daiMW«nNdidilzllmMt]Mlrlna,tbirffmwy 

bv Ixndinir. 

ErpianaiionoflMf THhU^ .Vi>. 1. 'Hit ^Ir^t cxjlutnu f'ivi.^»lLe tlifl^-ri-nl inaTr- 
rinla. Tlie I'eeoii'! irivcs tli«i iri-icht of u cubic iiu'h or fuul ul' eiu h in f.i-iin.l«. 
Thi* third fjivM ti.i; wtWiiT •'■»ry to mptorr byexleii»i<m u |wr^> -in. ni h 
n.^Mre. The foartli i<.vi-!i tfiu *»ui« with r»gwd to CompreMioo. Tlit flilh 
uitl oixth (rive lb« Umitu which khoilia a<t b* OOmM In | 
tiona, in poonda per Miaarc inoh orwctUm. 



Boi, . 
Btm, 

Fir (New Engbnd), 
" iRi«.). . 

Larcli, 
Loount, 

Oik lEnirli>h), 
<• (Dwtilo), 

" (Sax . 



IKON. 

Bkr 1 1ndi M|aira (Wddi), 

2 inch rounrl h»t, . 
KiiMi'ti 1 >ti'-1' rurnd bar, . 
SweJisU 1 I'li h !"4iuin> hor, 
A!n> r;.-;iii Ir.ir ir.iii, , 

" hninmsr bardsncd, 
Am Win, 
1-ad iaohdinn. FliUlp*b'rf , 
9.19 



J^oiUr In>n (Americnii}. 
I'iJed iron, . 
Hanimorva riato, 
Paddlad iroo. 

Cat trail. 



Wronchl Copper, ia 
Cut CoppAr, 
Copptr wir», . 
Cttt TSo, . 

7.ine, 
Knllo'l Zinc, . 
Cult Lead, 
Rutted Leul, 
Yellow Bnia, 
QoBinatil, . 



tTclftht omtimelr I'lilmiir IJmli Unit 

ftnttn jt»ti-xti^n- 1>t .r.?in- ^nuld BlictnLij 
IIOOImK I nlon tfr |tr>-Mt<in W fx- iwtt b« ei< 
•au> l&rh p*-T t*\Ti're (veil**! [n Of^.^Ii-il in 



BMtlon. 



Jncli |ir»/-lirr-- prnodi'it 
vertino. t.xU-iiM'h. i.'tiniitrwi- 



BoodMom, 

Limeetone (MtgiMeUn), 
OolitM, . . 

limMtone (Sili«iau), 
Hfdratilic lioio MMUr, . 

" ceoMOt, . 
Ordiouy Urn* mortar («M), 
Beat qnaCtj Briak, . 
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Ttic jirt'-i'^'.iisir Talile he«n pr. Tan. I fr i:n tlir hiirhrit niithoritiaa, 
M"nii, I'l.i reli-t, t'U'i-lf!, Ilarl-jw, il>;.l.;k4nii.'n, Fnuiklin Inntitutc, snd 
Liiiu n*. L'l.iJ tl L- utti.i.*: rt'liar.i.'.] umy 1* plaii'rd i;piti) it. It haft been pr^ 
(MirMl ciipecijiily for the /i/virfioui u#e of AiiK-ricaii tiK-chaniiM. The uumbcra 
in tin flftb and aUth ealumrm are thuMi roroinmcnded by tha i 
liiiglaaaia and practical men, both in tbia oouotiy and Earopa. 

WMl R«iira to theafaaolotoallliMla tlwgth af ■ataiWi, It li | 
toiMi tiwt Uwjr ranr va>7 bMIi IhT 4Wmat ifai ht iB i aftha i 
lU. niBapslteaNi«aipadUI|rtdi>«ad,b«taltotoaonMd«gi«atoril 
awbaiaawa. ItdapandaauibaBlliaitrtaortliaqiaehiwB. ftrtnaliiiw; 
in tho tUkt^nf table wil ba ftMOd tha rcsolt oresperiraenta mada on abort 
rjliiidem of tlmb«r with flat aada, anhjccted to a eompreultre fbiva. Tba 
^Uadafi wara ana laah is &niat«r, and two inoiK* in helj^hl ; tha reanlla 
la Ikatiataglanin wcta abtained ftan timber nioderatoly dry. tho«e in tba 
Mcond column wera obtainpH in Itko manner from rimiUr 5i eoiinf-'iis which 
ni-re turncii «n'l kept irs s v. iiMii I'Ki tw i TiV'rttltT l'.ri^:i r- A r.impari-ion 
of tha two ooIbbuu will ahow tbe great Importauoe of having timbar tlio- 
, to atilir to aMa Ma fldi I 



Aafa, . 

Beech, 
Birch, . 

wSjow, ' . 
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Willi reirurd to tli» fal> etnonnt of •trein it i» proper t" iharg* mata- 
rialii with in cor.«trui!ioii9, t1;e engtowr will lyi g-ulJed In caoli jiarticB- 
lar ciiJie hy h;« ju i^'nt'iit- It j:niMj!»iilbIe to (five rules for cvrri- eniic. 
It", fir iriBtaijce. II ] le:^-' ^ f liinNr m fi o'T^ipy a position where the otrain 
ui«u it 19 i"t»<ie, ml 1 i'. i" i --■! !o ij" nUnwl'.n r.r .tomv. |.'»ink' il to 
be n fair eoubJ (j*<-iincr., it niiirht h.' milimitle.l " .:V.j i. . :. -'.r:, n n-. m^l 
oaa-«ith or one lllYh of ';t« alt'.iii»te ftr»iiirlh. Hut orUiiwrily tlii» woiii^l lie 
too high. The Kreneh mecnitieifiu, PoDcelet, Maria, Claudal, and otben 
of Ilia hlffbeet antJioritjr, bav« i^raed upon eeitalB Urnka to ba oaad la pma- 
tioe(<iraUktiidaarMi«WikaBdwUgk trin b« (itaA biiaw. Tbk llnh 
fbr wood it one-teotb Ika oltaita atnostb. lUa la tha aaa* talSa laoav 
mandad by Haiapt la blawcrit aaBrtdfaa, and wbMi ha fcaad to ba pv 
Ibctly aawaiiM bi pta«llo*i aa aaahiiiiar • JadMoaa dagna af atniiilk 
«llh Ika laiat qaaottiar oTuMMriat 

Aa tba naaa tdHiaaM itnaglh of wood magr be ratcil at 10,000 pooiMl* p«r 
a^aara lash af aaetloD, both for <<oinpreiieion and extcnaion, we hare for oar 
pianllnil Bolt, not to be exoecdtd In ordlnarT cane* of coiiMniciion, lOOO 
poondapertiqTtaro it^ch. Wlirrc timSer i^exjM^*; .1 to- ttlier than thek'Kttiinato 
strains due U' its jH.-ition in th>- nir^i.-'i;-* wl : li I«}|dii.t>, and which wo 
will «how how to riileijl:itH firtlicr on, tl-i' cnjrii.i '-r mu.t of course use hi« 
JudfnneDt, un)f.H.< thc^u ciut(.i Ji.' iVr.-.-* nrc »nrt «» t » lie cijcaliiled. The 
limita ii|.oVen <if ahovr, are f.jr wc.!.!, ftoiie, wnd mortar*, one-tenth thaii 
ultimate ruBl^t^lnce, li.itli fir i vt.-nsioii »nd compr»4«ioii ; and one-Ath fiir 
inotali. A» M. I'oucelet remarked, it would ba more proper to datar- 
nioa tbaaa lintiu tmm tba Uailta of abMititjr af thaiMtoni hadito, batai' 
t oa tbia point have been made in bot Ibir IlialHMto. 



treri 

: Md TaBtOatfac ; 

K.i. 

lOmthUtKt /r&m jXlg' )*T,) 

Pbom tba foreffoinf! nl^•«rvltt.l^n<, it rnn rendiljr be dadneed, that uot only 
abonid the chimney afford a dircci and uooljstnirtad paaaafrc for the heated 
gM and amokc, nntrammeUed hy eoot and fn!« from bi-nda anil iwi.n'.i, but 
tliftt the pii-en, or other eommunieatii>ii!i liudiinf ttnm the flrr .hin.Iiiri.rtho 
r-\r,\.-- -ir siimaee, nhould be short, dir- 1 t .-"li '.l', ttud "f i-nlS. iriit tiLze 1.3 
i \'i-iiL"t I'liilably the trns uTid Mnol;e -forming capmriticfi of the cotnbuatioD. 
If u ii-t[u:i'H render tT'X.ks iiuj turns necensary, they alumld alwiqr* ba 
mniie in ui \: r<riri ilirfiK-n, to ta not to interpoea tba additional obalrartloa 
of a (UMfitt, fur heated prodaete, whiob ia taUUy al ▼aH a aoa wllh Ibalr na- 
tnre. Tba idea of getting lucfidwanoUiftanlhaiaMha aad gM,V]rn>aUv 
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bcfurt! they ar*' .,!.> v, vi1 r ' runch Ibc chimticyn, U atniir<], Miipli(Iiifio(ilji<:AK 
»u<i pmcticalt;- I J -' K .-rrf iot of nwtoJIw flim llir'"-iii!h w Uicli llity tta- 
vcr>f iiiilj • I - tip It 'jv/^. llio more, (o miv iiuttiin^ '.'f frk-tluuiil <>l- 
^trix'tioii. k'u&jJ^'ii u'i.;titii[itA fur frtc^oiu, tSo^ ac^k ibc r<^jidv nuiltl.n 

<>f crack* ojtd joiuU^ tHuit poijoiuti^ the air with their JcaiHv viijtnrA, ouil 
uuAttUig it (or heaJlli; ra^picsiticiu. M«*t<if tJi« foruis iuii)ij£cigik»i4'eu>tc» 
mUw |ii«M«tdiyaN •onutnulad apoa thU Uae pfauiphk Tiae J^Kant 
9iH«M •bonld potiilfil7 Mfiua to Im* imImiIi Jbr imL lUMtatiaf Inf 

fait of IIm IniwUton bi. 

One of the taigwt bot-nir dcnlon in t1ii» ttty, in s nocnt r<>ikvor»iiti'>ii, 
ptMed bjoNif ■poB manufuuuring t, furw of Amaoa thsl cuu^'J at pluiuuro 
« hut ho t«riuBj "«]ovr ccuibubtioii," by iijun|X!TB, tliiit ooitij.-rlli.'d a, )L-pi.'ui<.'il 
<lc)»i"ent ftnJ ikMjcnt of ibt* jrtiA uJwi biiioke. Hl* iLtsiirt-si lim writer, that t>y 
IbiffdQvioo A grcjit saving L>f fuel ww aoconi|iU»l:L'd ; antl »o mucb did be 
vj^tc4m it, that ho puid one or two doUnm i<i tluj f at»*ntt'«: for tJi« riylit to u».p 
It un each fitruoce Dk»nuffl^'?T!r*'d. >^o, tr^f^ nnoOit*? v-.tv |><y|iular lV>nn af 
fllo\e, Uhually h(tid to bo |«t.ii'tj'l i^; Lmmj i;' t . i. r -i^ne.-i, aud havtiiif u 
|itpt» or flue for hot air u[ten)ii|^ luid ieiuling to ttie pitrtur itho\ e, is proi idcl 
witii aimiliur duiDjwra or vulvn, that eMa|id| at |il«Biitir«, an tuiwtlUB^ and 
cnfwbliiig dHe*Dt of Ibo gwt uid Haok«» A «)ait to nf of t>i« alor* wuo- 
l»«imi*, and m vaaliNtiw «f lb* gatiMMAtt rMMda Nlat^ 
•TiBTNttaMSWill wfiiiytiM eutioiaitliat <l(atb-<l«disiga|ipmia»«rtlito 
kind ■•■•«, and b» b«cn for many yiiAm, tli« lorAt popntv lod cil«itti«« 
In HM; MmI ]>rowcdln£ on fjJlncions nod unpiiilwophical priaelplM, ttio 
inaanjW'turora uiid dtolers luve i>j<:oIuui>ly oiiupvlltrd ibt >r euinu;i'e imo ihe 
mafkiil, and fruiii tliebce into doily tiM. Tliori! oTu but lew Hloves iti une 
now tlut i«re uot provided with cUnipen ill Uiu pij:<*-*, wliicb ore otttit eloM^d, 
itoiuctimc* by iicii'-rrajioe or uc|;lect, but ollcitcr by desijfii, tiitiii cuUAiu>r llio 
jTf^iicniled by ciimbustjpn v-* pi^nr ibcir deadly vapor* into one 
or inoro iubabited npurtinouts. 

'f h<' ittctH mii>1ak« liitbcrto h»» Xkhu :i.yx in, that tlio atleiitiuu of 
inventon* of liiin kind of appurutU!) liw< been mainly directed to tlie develop- 
iitetit (Did tlabonitiun of the emloric euutaijtud in the i^nt^ nukokv, mul otiier 
' !« piwllicto of Ww l wIrt iOP. and itis apj lieation luid iidiptlliOB lo n'ofnl 
pu;|>osi«, inttMMlaf t«tb*lrne aud proper iiK^uiiy a* to Ik* dmloiputcat 
Miild«lbiindea«rtiwailoiia«ouluadlBtii«coinlMi>UMllMl£ IUi1miU» 
ih» AmI Iim iMMai Ml to buin ItMlfqoiaily imtf in Iomimiim latmm, mUed 
up in tMlalUalirtclc-UnAd flrv etuimber^, liuvtu^c no breathing outlet riavethc 
lubytinthino atoro-pipo, t\i\l of in^eiuou^ valves and ^UniiK'ni. it woa ftxiU 
lahly auppowd thut u vonderful octmomy in fui^l would be reultuuj, if tb« 
caloric ooold only txr «\tr.'Kietl fmrn tlio piu*:tin2Cl^ and nninkc, b^f'He ilieir 
eutriUK'e to the cUtuiikey, and R&diated and employed for useful purpo.-M:.'*. 
So, tiKi, a very cxtciu>iv« imjairy hj* l>ecn iiintitnKsJ into the polivy aod 
ernuiiuiy nf bur]ilii< the »niolic, and numeroii* clever tbou);U oxpcUiiive de- 
vlirn in Ibis bebulf biive b<-eti iuvcnted, {wteuted, uud brou|rht into daily 
iw. I*erluip« tbi» Iu0l inquiry i* not entirely an itnproiwr one, and it may 
'I I L y \ii attL-udr<l with Honiu uaefid runulta. ItM eon^iderntion, however, 
uj'peuri to Ix Mtfiiudary, tit coinpjuUon will) tkc great qacttioo, Uuw aball 
IhoadoriooiMtaimdiattogiMrinf, Immiiv naaa ofaoadttebM dabo- 
iModaBd davalapadl 

Bofpeaathaft ana af tfca lavfaat bnMiaga abodd iMva avaij wMawt 
door, aad atbar air aipaitttra, parlhgiljr and hamiatically aaalad, a»*a i 
•inglo chuDBoy, and tbat «a ordiuury move nr fLinuiee Ktood in anaaf Aa 
roooM, hAviof a aborts direct, nnol».ini< ted pi]-k' lo tbc (ihhnnsx; in^fttt. 
Ion, that by niMDi of « fan or Uovrcr, or otbct isuituble davjca, avoTf par* 
(irle of nir in tlii^ imiuemc building Bbould be sueeexnivai^ eompeHod to 
JOM tbrongh a hollow heated pipe, or Into Huitable conti^nity to or eontiuH 
with th« in, or oome aurfarc heated by tho 6r«, without, at tlio tinie, 
ineteoainit, or ill any way affoctjng tbc draft of the fire, winch ia allowe<l logo 
on :d the u»ual inanriLr, — It ut>iild be found, after tiie entire niiutaot'atr bud 
th?!* fuuwed, and Uo"! thu^ become wanne<l, that the tSrt; wouKl (>■ i^-rlf ^it 
I,", I l.:ihAen<^l, aud if at all, only to tbc ortlinury ettent. An<[yii ;, -.s.jri.i. r- 
tut aniount of beat, niualiy couccaloJ, boa li«cu d«vcdopedi on innneiiM) 

qoanlllgr «f air baa b«an iMatod; tba aaialM and gaa^ ta0| liave oacapad 
InOf, and ulthoat abalnatlan tolba dibnnv; tba air afiba building ftvot 
tapto btilMiB bia baaa warMd, and aUI tba fmrnUl f at Iha <n w bat 
tUlladinbdabed. Tbb Hvaala town Awl,iAlab, In tbaaa lattardayi, 
aaraa cotintr ovetiookwl, 'hat timrc la la agnbaathm eabiria af aaamaaa 
capadtiw ; liou aadjiowcr that mi^litba oicAdlf «ni|ibt]rad and dmiopid 
under siiitiibla anianiaaliaina vt bnulaf appvitaa. It )*to tbia anbliatpar- 
>,.eu!»jiy that tb« aiMBtUw aftb* infonioBt and Iba pbOoaopibtcal ilxMld 
be dir*;-i?ted. 

Tiler* It reiilly ciiougli calorte or heat, if developed, in n inuAn of flowing 
•oils, Miy of laa indias diwMler ty «> latqy deep, to beat alnoot an atOMM- 



phere nnJci ftultable eircnmotanrn .n 1 with auitnbli" a|'|<aratna. Tlio 
iliijiliry tliLll hliould bi. How eon we. ifet tliia heat out .' lldw rn:i it be .|«- 
velnj<'d / And yet bow initeb time, and pbiltMopbii' ptiticne*!. tuht leurnin^ 
have been llirown away on Ibe purely sewudary thought of ui»Uln{ lbs 
nlovo or fttmaco born it* own auioke : or tbu allU nKWa abaord Iboogbt «f 
endeavoring to oztmct tba baatftom the gon audawokabofiiratbailrtatMBca 
to tho abiiBoey, bj- oMnotb^ tbair pawiaga, and aimviind^f tbani «Slh 
bigb eondoctim madbma. Far dartoaa af dm bindi tboamBd* af palaMa 
bavabaan paHtad, and aauttOM ta ba fontud both lu tbl« oooutry and 
Sbio|mu TIm iiabila Iwra baaa dwhad aad ciekiioad by foul vapon, and 
Ir:tky, ^^uiptex, aadobatnicff d atovea. Con^lraincii by nec***ity, tliey baTO 
ol*la;i< favured ibfi Icbld of beat elaborated from ntf-aui i^r water, and bavo 
iulroilUkV<l hot-water apporutUH iiitotbeir hoiuwu.even at enormou» eK):<:nr.e ; 
tlie lalteran item littlo lo l>o coa>idercd, however, »bcrc the bealili of a 
faioily lA oonccmed. And if, indeed, there was not a remedy fi^r tbc pre.«- 
eitt abii^ of b<tt-nir apparatus, tjic public would bo ju«littud in r>w)rtjti*r to 
hol natt'r Jevieea: I'or with tb« latter, they ore at Iciuit oiwured that nosions 
KUM^i shall not 1* j,-en<nite I and dL»«mintttcd in their chambers. The lii- 
tmdui^i-i'U of hul-wal<sr apporalua was a worthy at«p from Ovt vrutehcd im- 
pwition of tlN qnaak atana-daalan, wbo mlglit ba apMlj tonaad pabiia 
puii«oo«n« 

Baittbia Idadarflinweatataaaipaaatvai U «drba aibrdad b^ 
tbaaflaant. It bwalvao, parbapa, • *abwldSiv«r lUaialiaKar iba boaaai 
U raqaivaai ptriMpa, a aaitabi aaaoant «f ata^jr to paaaaul aecidanl. k 
Ihem BO plan tink can ba anbuultod lotliaaaiaBd Ja4|BMBlar tba paapla 

l!:at nil! provide for ac nuitalilc and a<lc>)Uale hcaltuK appunlu», an-otalbla 
to the scanty por?ie» of the poorr^t mcmbi^ni of aociety, luwl that wUi da 
away with the evil* and defvcla which have j«»l tie«n alluded to( 

A* long aa the fire burtw, and current* of air frwcly pa»"ing through tho 
)fmt« Bupply oxygen, )uiit "O long will ^moke, gaa, aod other yolntite pro- 
ducts, bo cvolvoil and ^'cneratod, aud all tho vil of man, or al) the inrontiona 
in tlio w orld, will never alter the eointittieut qualiticit of the fuel, or l«r«en 
the tjuanlity of the gancration <if it» pwen, when eiaboratol by eoinbusliun. 
Smoke, wliicli is a p-^ntWraMo coinbuatSUc budy, may undoubtedly be 
bnnicd; hat the <)evi» uiwd til aaeoimpliabbiB tUiNaaltaMqrliaaMiraaoi* 
peuaive tliun profltabia, and tbo aaitaw abat m attan aAadad bp tlwauoba* 
bvnitog appamliia to • flwaaa«a|pa«r dahnriana patato tlM aUnar 
open nay nwn tban ol^l ibaliHia baaeUt dartvad ftaat in aaaaanp- 
daaaaafbal. irabnr8aBib«a^Bi(deairad,reda«etbeadinluhio«ft]ti» 
Iba Kiata^ dlrainlab tlia dialt, bat do not aMow a fwe edmlmioii of oxyfca 
to the Are, and th«n obatruct the anioko and gaa noccaaarily evolved, ax Iko 
result nf combustion. Keforui tlio canso brforo undortaking to modify and 
control the effect. Why, then, not ojiin free pi|>e« to tbe chimnoT ! Why 
torture aud twist tliciii Into an ciKlle«« variety of ahapos, through an end- 
leai variety of roooiai and wbT anftaMo Iba loTi^ of Um enoko by aMaoM, 
dvwinta, and tba aaaHfiilir aad aantiat tt aanJiwtfnt aad riiaarliSiw 

mcdiuuiaf 

Tbc writer can point to a fiunoua atylo of fiimiii.. n u u>, j . rjiapa, 
Ibroiitfb tbe advertising in^luiitry of the niauulacturvr, ra;ti- 1 'Luu by kta 
own merit ), where tho latentec, in a pamphlet of wliUeadirec<iotu, iuatniala 
tbe piirduucr ia tbe malbod of uaiog tba DOMraiM danpcra iutempvraad 
thim^bbiapipaa, MbMiowlyaaaaaBbw that tai tbitwvlha "alow cob>- 
baaib»"aa mnaliaaagtoallaraan baabtainad. And jraktUaflinuwa aV 
ttlntd a pilaa nadat al tlw Varid** FUr I How la it poaaible ta have p«a« 
«*im air, wban andb diraatiema anibUaivadt and what ia to be aaid of liia 
g'.xnl »eaaa of tba igt, or uf it.i scieotUlo reattarok, when prLn uicdola ate 
awarvled loaoob apparutita f iSut this foroKia does not atjutd alone. There 
ia iiardly a atovo or other heater in tbe market, or iii uac, but what i» »imi« 
Laxly provided with atuoko-pipo dainpcra, while that part of tiic apjiaratua 
appertaining to the ailtnixtion of air to the fire ia badly, imphilofopbically, 
iu;d carclewly coni*tJxic<eii. In nine owe* out often, evcik in what are ciJIod 
tir-tight litovii-, tlw quantity of air to be aupplied la incapable of any ailjail 
ihle reguIatioUB .i-W 

11 ow inncli patient and expetu-ivc labor has thiia been >)'«Bt, bow much 
taMUvh haaUina lieen thrown away, in piirault of all nbaardUptbaarmwlh 
Infretinity baa bevD wwtad on amoko- buruing dcvlcea, wfaila tbalira itaali 
and the gmat baat aealrinad tbaiaiB, baa baan laft to bam ttanif bf^P 
quietly I tf alMnnai^ BMidlfai aapaMw la daHrad, wbp aat bava Uf 
Will not tba Jw baat a taadibwgariwatallln air-wanning aurfcaat Woald 
U not. If phaad nndar « bis* anMrtn af wnlor, heat the •awe in time, 
almost, if n'>t quite to tbo boiling point, even though tbo caldron alioul-i he 
one hundred times the size of Ihcj fire, and ii» cuntcnla a alow eondm ling 
iiicditirn like water f Ut would it not, if pla«d *uit;ibly in the centre of m 
ntctiillii^ maM one hundred tiniea ita ai£e, M)<.>ii heal tho entire iiia«a, and 
yal raouln avbatantiaUy m aDdiiaiDiihsd in votaroo or quautily a« it woakl 
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wiicn plaoed in un ordiuAry Move I TIimo in<)uirir*, thanftm, tjtvu uym 
■w ibe eoDcCuKOM, tlul an "i^tmty »tevc*llra cmpacit}' enomtfa to tuuitua 
•oorawM MDMDt of tooimtHat mhI ndtatbiitr nMte*. lovroMtaif tin 
mililllii ilMnfmiBg rainriUItt li HHaiid irit]i gr«M wixnM, «khb IkiM 
•vU lomlit l» b« TiHa«di»d> flaathMtiwaMtaliL ButbtbikMt Om- 
■ol hamw SMsuwit/ 4fiviM> • cbwip mq' gf |M«AncjiBf Uig§ wrliMtiiv 
■MftrsMl iraMiiiBlwirinfa«rt«lM9*RNUttiiBiiiiHi avIuhniiMi^^ 
uffl^ ftllow*, tbit if thto bcaud «oiidaiai1i«g maai to suitably cxpoMd lo the 
uir, or 60 tliut air of the luom may »in» witliln ild IjouUn; imjii^nc*, by 
conlac*. or <Hhcrwi»c, certiuiUv Fiich uir wiil l>ccoino it.icjf lifiAt(^<l^ anil the 
. 1 il ;ir il ..;Ti nf ii'! tiie«! <lrviw!t MtUfuctonly nonnmiitifthrJ. Tho nile i», 
tl :l . ^r. r :1. ■ . xxtnt of hciittd ronduptini.' ikuJ rn'illatiiiK nlr-wnrmiojf 
i*up*rfidc^, tilt L'"' I*- ' n*p ftiTif'-mt. of rt'T wUl wanned^ and rt'tidcred 
eO»l«ttiit for u^. li'.l |n-; -r,. 

It uuiv tw) BMUif liywevtjr, iliat o^i lite s.tov«!i and furna<Mt« of j»rT^*nt 
4lav follow in Ihcir cnn»tnii;l;on iluit pr»<*i»o niU. IT ay* thf y not extornal 
bested oir-warmiiig Mirfanc! Are n<jt j ijuT, tube*, cjUiwlem, culunuu, 
Igmf tw i m — inA w i h wqiM^ iditod to thtin fcrtt»«iy wM imyaM «f 
•iiliiiltaKtlMlr air-mmhig MfftcMt Hu aat lUbMa daMthitcw 
dflMt IfmnmMalUeiiipMMM to*diM,w«n«pMii*inartb«1acu>> 
rad, mhI mm apaaa aMn|i(«4. Tbt tt»v*Haalb*lNreal<taiBiltigiopir' 

tinna. and tlii.i al'tiic will for WW forbld u Mtoiwiire UM at mU. Tlw 
iargoKt ainoqnt of liratt'd m«tdUe koWhea, they «ay. la «lrw4y p«rttt|is 

ruibrawd in tlio >mnll»t unoaut uf i<|iacr, and with thr ^atcat iHXxiil^le 
e<'onoiny. 

It in true, that the bxt of lli<i otilily of Inrpo air-ttariiiiii;; <iurfani ik, iui<l 
long haa bwo apparent, and it is finally trup. that impn-nfd witli fact. 
inniTT vnry gaiyi rtavtm Imvc hof<\ in\ont«d and put into arc. Hat did tlwy 
kn. r< 1 it> till* boliair to any MintiUc or r«>sonalNi; Mtnnt ) Wan iuccvaa, 
il tktiy^ attained ut u rvaaunable L-xprntto? \Va» the 0);»iutitnprlon nf f^irl 
reduced, or wa» a fjvol toutjoniy in iV> iiw introliv.vd t Iki not fnra»c««, 
Ixida Uot^iur tod bot-waiu, bcrciiUw sod otiieriri^«, etilt poiuinnio c^als lii 
torn ivn, TdN«f «Uah aniaUy w«old aopjort pi'rUapa 
Hf Ar n andn jnarl T« tha iMorar aiiieik, or cvim itiiw 
JignUdblM^tha pncbiM ofa hoMir or •lwt>w«t«r Awimm^ wiUndliMr 
Aall«ibadMllMV«i«t]«a dt'mf tatillyoatofthoqaMliQB. Bnchavprn- 
taab oapaulvoto boy, atul f vp. i»iv« to kr«tp iftir baby boaght Tio 
iW««rir«*i>«AMtb«iB. IL 



Towur ObroDoavtmi, (OonUnaad.) 

Ix our last anipio, nc iravo u d«wrlption of tbc " remoutolre" eaa 
iinprovral (V i!i tfint noi» la u»c In L^mdun. and whiclj, ffoni ita name, wo 
auj^poec tt: Imj tiiV.'_ i Imm tlio Jf'rviKih "rvin j iTi to rv-iuucint or ro-wiiid, 
wbich, it wi.l U; piirccimd, it «io<;B every jjalf minute ; or, in otlier wurda, 
inatca<t of the oacajitmont-whcel being propeilod by the clock-»'Pi|{lit, in 
othtr clock*, It rcceivea lt« iinpctua fnun the 'prinir wound aroond ita 
», whiefa apriiijt i« in Ita tnrn »*-wr)nDd by tlra wcigbu every half r«y- 
I «f tbc fly, eqnalizUig tbo kapiibc given to the i>rndiilnni irith tlio 
W«liMtaMlt«dtl|i»a«li«*ident liift, that ivj miIJ 

amdt <l« W9M faiB*Mra«iM i f w rtH rii W lti moftmnH: and will now, 
Mbi« flvfav onr fnogbod dtMri|itioa of tba Mcap«m«iit 

to by Ytefcm yonr rrwlcrfi, for tlir trat time eT«r pobUlbtd, Str. Sol^abu^ 
lowntioii for remedying thb> (.tral dcfwt, which, fcr lim|4l(n]rand Um par* 

fi!vtion with whi. h it ai.'COinj-li^bca thia trreat object, lias ncvt.r been eqitalltd 
iu dijck-work,— poa*eHiinK, let ua al»o add, (lie pmnJ qtialiliuiition of 
economy *a we'd aa p.Tfcct3on; It coii»i»l» in allachliii tli« wiuj(lit» diraH^ 
In tlu luinJj', nn li/ «p<iit prin,-if'f at a evmaun winJUv, iriW, •/ irr ;>^«^ 
roti^A (atl-irf^ v^/iU and /intfM. ffnmy and at htaiy at t< rmJfr it im- 
pmriilt If nfiel lU tiiiuU tj/ e m x /i „<J, they them»*Iv« belnjt nmdo of 
cast-iron, (tilt, or olberwiae onjiEiitjiUid lo plewe the eye. It will at oiioo bo 
perceiverl th(> economy of thi» inethoj, whic* will raduco the cxpcnun of a 
towaichroQODMtcr t«> ahoat that of a well miule reculutor, at the aojne tlino 
■tviV»*d«g*M0r ptiAcMoaiMw .vrf «/&«.W, and riducinjt tlmt whinh 
b lunr (Ilka tho fnadea «r madMne) a matter of etferionot, to a pvtUit* 
t»i*iinii/, tha an^ dunwdinada upon tha ir«4gbla i.>«>.t. — Mityn Ulim 

Uanag (h>M overcome the preatar alwtMltf to tbaflMa^fcaaphiy of )>wor 
elpcka to nitr own aalLtfactinn, If aottotbatof OvrMdwa, «a will -t-i— 
Ibair iittenliou a fow mlnutvx longer, to d(«<ilta tiM bit lUnf naaw> 
Mtry to keeping ncinimto time, and thonnh laal, Mt taw! iBipoltaM, vte, tba 
cocafv m,'i t j P'.per. And beta 1( mpala b««iiai«t oaoMivy l> I 
■li..' . ''>m';kI. .- i:> this wuy of aacoiny, la tta pmiioiit i 
He propoao (he runadf. 



lat. Tile Ue*l uetrononijoi] clocka at prvaent made are io c<.rv.i/ .-ti ;i i '.bat 
ia to My, the pallela and eruwii-wkccl toueb cftdi otlicr) aim/nl aU iki luna, 
btiaffMlrriMwWIolhatogth bdioppiiif on dia pdbtat oteh«ili»Mtoii, 
WhMibVittaBtaibRli 

td.TlmwdoalB an obllgadto h««a abtyaieef vibm3aB,toia^ 
tin inUtt* (bar tita taatb of tba crawa-wbaiil, and ccmiHiaeatljr nttd 

heavy we!|rh1.», which cannc aach ft-icllon aa vp*sr mil «eM »faU fOlMl 
old City Hall c4pck), and»rA>X'o«f (A< *H(|{<«lr<pnm»MW; allliw 

Trinity, St, Jolin'd. and other cJocka diirtnir the pnat mcnth. A>'trvuoniScal 
clocfea, however, in eoiiMqueuc* of their jfreater drlienry, have litrhtar 
«€i;;bta — in fact, only just h-r-^vT cnotijrb to ifive ^nfflcjcnt \ ibrutton to clear 
the teeth fhira tbo piilJct> . 

*d. Both receive the inipnlae of the crY.wn-wlieel on llic inc-lir.cd pl»r;<" of 
the pallet alwnt U-l" <;/U' I'mf •/ riiivlion. 

4tli. Pendnlufua cannot b« made ivK-hroitoiia, that form a lur^t^ arY>, 
without home meana of nhortcmnit that arc toward* ita teniiination, rona^ 
^neatly Ibc teaa vibrstion wo get, the mora we avoid t)ji.« defect ami Icaaen 



tha iogiaba bgS*tB t« dl pwdidaoit tttba«M<y^Mrii- are, on im- 
nri^B a Jwbr tha bloir of tho toaih, wbao mt nawlad, M 
I giMlly vwdd «owa than to M tad aMiy thm !• tha etDtf% whom 
lhagrihoald Moaba an ImpidM to complcto titdr ata. 

Roar, if dio flM »ii*tmtt$e that the marine ebnmeaielar pawiiiiii o««r 
Ibe lever and other <nc«p«menta bo tl . tint f;me of tu eooiiottbo, ar, te 
other worda, Ita perfect delachmeni ' ' .' <■>.];■ iiboat Ifi, or II ptr emit., 
why, we jiak, should not Kot^jolm'd tower chronometer po»«4.<a« tho same 
advania^-ta Over tower clucka, ua now made, that are really tlie wor»t kind 
of levara, for the lever ia <liaoonncctnl '!> per cent, of ita vibration, wbila 
tho tower clock ia not itiMyinnecUi*! at all f 

Tlic oarefiil atiuiy of tbe fuJUiwiug cat. wiU «u«Ue tba nailer lo aec at a 
glaoce iww con>|>(at4]r Mr. Bohjoha^ ininvainMib rmow tho ttttNUba 
mentioned, vix. — 

III. Hbwhote tbia af OBaiiMllaii battiwtt pdBitipd tooth bht 14B<if 
thotibntbn. 



•d. ffiaars beb« ahMMr, landtn it almt fraa frm flMba, and Uo 
toolk Mb «o a looking i]irtas^>M (r Of Mi«fa^ la In tho di^ 

MMlir, hailaad of on tho poltat. 




id. He ree«iT«a ht» iiDpulae far 1-82 iintead of *-l it of the .bratina. 

dth. Hit peivdulum la UnchroiwHii., from the Bhortiiee^ of. i are. 

Ml. It receive* ita imptm hi tho Otntia of vibration. 

And, iuUy, in eotintly aroido Oo AleMoo of tba two pivr.« of tbe pallM 
afhor and iHwi«hla,ai44 *M«MM!,«Ml IhoMeitoB of the MM^and 
bi aUia^Ht Ida Joliil^ ao la tho aow (a^ fliD doA, /kr ia Mt (lM» 
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To iinderoUnd ihc nMlniriit£ drnwin^, w« inaM Inu^ii.e ihn ikJulum 
B tr>r!»f>!t'>>nt, w the Nx'fclug ai<|inr»tii3 Iji i>lm*ii m lite fji -.i ii: at back uf it, 
nt vi r I 11:, ; in» Iti lh« wljeel on uhicli lliK)- ■ I. 

A, Ail crtoipctiMttit-wherl with pins |in>jccti!.i4 ,t; iiai kud, ibc fltuno A8 thtt 
ti>ininon pin ***ca]Kini*nl wliri-I, full sir,?, for a It M>cond jxiUflilluui. 

B, • MCtion of (b« iMudalnm (tmu^vroM) anppcMd to ha hmtg ia tde 
vMil «ith iiHig 

C, m jmnl Ml Ik tka ikr iMt .«f rMaahm 9^ vImm iadlBtd miAn 
iMilm ite lm|«lM ertlM (Ik Ik an H* phm(« totiwilfflitluuiid, 
f my ■■gga^ TUmHom w io tha tluwMNiiatir. 

I), tho livking iHiIlet im<l bar, tcrcwMl on «1ock'|ilati;, hM to iLi fOiiittoii 
hr a liicltt quick apriti^r. niniilur to V. ThI* pallet i* jcvr<'llr<l to rrM-ivc tho 
pill, after kavin); g'lKi n inipulup to (", on pcndiiltiin, wliich it Md* 'iiitll tlie 
Tietunj bnal, whi-it it i.* unloL'kod hy (hp triepijr. 

K, nn 'N p.v«';njr to the Tijrht, and whidi, after un'ockinjt D. piwt 
1-, i.iiil III ri, - I into tlio left ncain, filip< ovi-r the euJ of li>ckiu|j hnr I), 
aft.<3iiUKl L>j UiK* fipruij( K, nnd in mdy on itjt rrCiim a^iun |o tbo rigllt to 
uniiMk I)*"* hcrorc. 

F, a light >prin£ allowiiii; K to xlip oiet locking bar D. 

0 aii<l II, two net iiorcw> to rr>nilat« tlw dflpHi «f hMktav; MftieMW en 
pco4uliuu, tbu other ou eWk-platv. 

Ib cmdadti^ Urii mM*, II my In w«U l» Iha ttM crieaMoii 
art htmi wf» tb« wjniaiMm Mwi tt> fWatawt pir/Mlg tmymmltl 
•»4«{FmM <i XmI W adU, m wHlHHit tfeli no dodi oni loip aeHUito 

time ; for aUhoai,'li it niaj' bappcn that » etriok mny be cxni?tlT rl^Oit on, Mf 
tlie Ut of May, and tli« lal ot'May>, 1-iM, yet it niay lio alow half an 
hMir *t the CBd of tlie ramaMr, lod fiat n macb al thi aid «r Ik* wiiMir of 
tiwaHMjrMr. ILO.II. 

Omt AxI»-Boxcs. 

[For Applsloali M«ril«Bllll' Ma<axin«.| 

Uavtvo iiiylioeJa i-'Oiniiintikntion in yr>iir prownt .Itiho number, po^ 14^1, 
conmmine (^r AxU-B'ixa, over tli« luitlala of* Mr. D. £.ii. of ItJiMo, 
K<w-Vork, in wlJch my name JlifdMl iMMrhlt («neMa]r,te aiqrtlll iMMt, 
I de«in oa aoitwer masmr}-. 

1 ftr me^ mong i hwigi iMabir of «tboii, iMTt M* wmA mpM ftt 
jroar «ld*4(ni4 and bmlaoUa Mogiuioa, to aBew It ti pat flmh Inpna- 
riMWwMaliaMy kid l*«MiV loaitailMa, iiidafkam akiTgta KaiaMriMlite 
whM My nd iNiMiiir toT«M%it«d tif «Miapal«Nt fMnom. 

D, E,B.a8kR, "Whtit c<i:i-»1ltatea« a pfrf«H far A\Ifi-Bo»? hlmaclf nn- 
•weiiai;, uyi, " Becciitioii of oil, cxdaoinn of dn«t, and i\r,t bpinf; ll^bli.' to 
([»t out of order ou oocomiti>f ibcoonii^imuU part* l«ooiiiIngIi.«torbrflteii."' 
Wo dorif not Hny tny Box i** lliibtc to ^ut oat of order, or coiituiiis the other 
dofeolM or had .vtii!itVi implied, «xih.'I»1^ ita lUbUily to breakoi^. H«r> It 
i<iLfoundii th« w',i.-1ii broke with iho Box wbirh did not break. H- 
«ay», "The Tim!i' lion, whipli wi» Iho cniiiw of the Into An lwr m . i 1. 
dfpfndinu upon a moi>v« \j('\ng tiinicd on the oxIp, At t ' II i r iVr 
yr.tjr render*), oafrht to bo abandoned.'* 1>oca hti know i iiavti lu^jr^'. «huii 
one my of mnkiiij; axtm I IhitM bt know the gnovt plan la ehenpcr thon 
another I have, and (bit the BoatoD and MbIh B. B. IV. knew of two of 
phaK wddlMiaaraUowadlMraii^BMlMia le ehooM lha ebiipait flnt 
roialwkBMrttallayaiirFalifaiiijFiianliar, p^fe^a, ihi ■MHniMa who 
•uiBlKad Om UtHtvn ailo ttiinlt tha MhM mm I tum I>mk fUMf fa. ri^jbt 
Ihrniiagrdiiil ThiiitolithTCataclMalDdiaoietar; tha dilekiiMi afm 
iocb and »qoart!r Sn tht eentro wax broken xt the tlnto of the ooddcnt 
(1)e1ll( I,HT of the »rrj» to T,"!^!! or 5,7i>S of the whflle are* of the thr«e 
tnchea). but tli(> rcin»lndcr,oompri<in(r innoh the itrcaler portion of tho Iron, 
ho* tho appettfuneo of haviii;^ been fr^ckiiiiij around, deeper nnd deeper, for 
»uine linr , .tt' ThcMi iii»c)ilni<t» do not mention the gmoT* at ili—why 
not ■ till V kii Mv ri 111 axles break where there !« no frrooTl^ and thai it b 
but aappuaiiig tl^o ffroovc vtts the ciiu»e of the breakage. 

Ill your March rumber, pjiite *;', Mr. 2urali Ootbani of Lowell proenia a 
diagram of the broken axlo, with ti !.'Btetrii>ot of tbo om.*te, to which I refer 
;«vr riMxlcra. 

Be aa^a titax "without tbia thvry-torinatd 'jmov, the axle mijH have 
bam ntoaiiig mtm, aa d tlaqr bava amtliar in their offlce (B. A H. R. K. 
eOoi) ilnUiHy brakan.** Ba data aol, iMwnvar, i^r that thqr have a fSt 
yiMiiw«itefol)NiraAe«att«iMM(nwllltoMafMeie. Baat^AfaiV 
(lH;)r had Old n«« ka*a pla ity «f t!)«m afomd lha ««rk«. 

It is believed hv nMogr pnelk«l nr.d sricntiile meduusloa, thut a gmova 
nuy be kopri>piirt^oaadr«lalavet«theJanrnul,*OiltoiM>tbc weaker tbooUiat 
IHirt of the JnoriMil «t Ha Jnitftara with the KhonUer ef the axle. Tlila pm> 



portion reqiiirea the ditmiLl-j/ i f the bottom of the ffroovo to be Inrircr than 
(he Joamal, and to be curved or Bcallopcd, not Kliarp-corncri>l, aa Mr. f.'ol- 
burn »ny» the broken axle wo.". 'Jlwi larger diameter betng to meet tlie 
difleroQo:! in lovera^, nnd with tlio acalk*ped bottom to nuiint^in a propter 
espjtlibriuus of the parts rather more tbuii ei[aal to the i«lreii|j;th of tbo 
jourpo]. It ia wltollji opUoRul wheUier a groove i» uiado lu the oxie or luade 

Ik MiMlliInf ilia. My aihar piiK aaaia a tfila man Ik tot coat* tat 
«nw** (ha rijaiaaa* nitad hr Mr.<M«» and D. £. B. apdmi On 
giaew hilnf Id tho ada. 

irifr.OolhDni knew I hid otter plana wUheolhliotjaallaiiiliteaM, ha 

ahould hove told the whoJu >tory, by setliun forth tlic plan without |ha 
(rroovo in the axic, a» well a« (bo one with the iJTiyive in the aamc. Bf Ihia 
coiin^o the public <y}uld ehooee betncrn the two, and place the bloma, |f 
tbero in any, whore It bek'iii»<. It i* well known to pmclical railrt«d niK, 
that uxU's break at tho anirlo [orined by tlic Journal and ifa> nhoulder, between 
the lihoulder and face of the hub, and at the fa<u of tlui bub; also at the 
bf,ck of the hub, 1>eta-een thU and tbu middle oa well as at the ndddic, 
withoiK a *iini of a proove in the sanie. Again, axle* break »» above with 
a (rfoovu nc*r the »houl<lcr, while the groovol port remains sound. L'ndi»- 
oovered iuii>erfvotlou* iniiy and often do exlut in axlen g\>\ tij> willi the 
uUncet care, tu tUo lace of all tli«a« foiota, who h» jirej>ftru>l to awcor timl 

thagiMva WW tba aali tn*a at iha hraaitl To aqt H pnhaUy wm tho 
aaaaatwoadboMbg w l nai t af amrilwaight ttMlaK nawhroko aicapt 
lK*fna«ik ttonapoilllva atMamattrMld hoaaiiw Aa tralh la apptar- 
inea; avantbiBltDlehltopoiiallibtliattholnandgMbadaSMliwattUs 

part. To miy the (jroove wjut the Mile cause is yrttvmpttKiiH, nnd is not 
borne out by experleuec and o>ery-day practice. Mr. t'oJbum nays, ''If it 
bad not been for tlie sluirp- cornered groove, tlte uxletnj^Ai be runniii^f now 
be (akcA oirvi to 4fuuiifjr his aLut^ment with t)ie word uni^Ai, leaving the 
mutter deubtf^il. Mr. I>. K. It. declares it was tlie mitee of the neeideiit ; — 
here in an express dccJomtion, uncoiidilional, and puaitive. In the face of 
every day cxi»rici»oe and (Het» pertaining to axle* broakintr, whot does Ida 
dwlaration amount to f So much for the gMove In the oxlo. 

D. E. n, lUliiiIni to the ]>39»ibUit} of (be wa«te «iiiking the {eaat poeaiUe 
de(Tca bdtnr tbo inttom of (lie JowMl^ and, fdlkif to iDfaiiaita^ aartala 
(.HmaeiiiMiBeta weabi ibUow. Than «rt»la no naaeail^ tut tha want af 
aontirt in nqrBiii; b)a pgaiiUnv ^ ir''''^ ■i'l4^'i*'*"*> anl >• m* K 
acMMD^ «r llaMBlir wKh aoauBon aaia. Bi» pawiWH^ •priit* to iN 
tUnganm^ by nun. 

n««iberevilslMn(i!nto,Brelna|i]dioaUatoiorh»9r. I tberaibre pwe 
them by. The blander Bude hy tlio Eugliidi in not writing to me when my 
plan of box wo* prewniad to than (in answer to their written iii<iulry) iia to 
the beat b>jX in this country, over wliicli 1>. K. B. lameiita, us afTeetiu; the 
honor of our oountiy, 1 detin of small con»c<iiienoe. If he, or any one else 
Itas hnmbuggiid them by a balf-told ti'.nrv. ha^e-i oprMi iir" rari-p rr n Ii-nim 
to crwile a fa!»e impr<a«iou, tbo Ti'iit' [ ! .n ■■r' !.■ \ i.. u- i .-,n nvi i.it li' Tt it. 
I*t them wrilo to inc in tho right way, »iHi i wi»l gu!u»ut<.«! sl.ci noi 
^" I tiumbugged in car axlc'baxea, *a well afi a nuiuber of other valiiuUc 
i nprovemcota D. K. B. baa Ooi eveu droatneil and of coudhi not }«t 
c ndemned. Boil tha tot t» mftm »0 thai my plw of box hia bom 
pr(«eiit«d t» tho VnflUL M tha hiil fai Ob etantry. My plw of «ir 
aida-boiaoirtiimBll tha raiiiiMBMan niatimid 1qrI>.l>B.*t1liohiad 
arUaomuniiniaiHaK, wwiUm aodMothor (aodihiaiihahHiMitimii- 
flMiid. TUalempfom 1 liwll* > i%td |aiwa H| i > la|t of my a tanmaiita 
itoa4r aiada,aa««llM what now MIoirt, by en iMpanM awlftUly eotiv 

pMaot gotnmisHian. 

Thaibllowing is what I gnarautee :— that my plan of car axle-boxes 
is capable of runnii^g^ 4i)<>0 miles T-itb upc supply of oil, and t »m ready 
to prove lliey have nm SiX'iO inib " n' li nm supply of oil. n (• f ■ xperi- 
Tfici'if I'l'f acoi^ipftny, wben trvin.^ tltctii jsrvvioua to their buying' t 'l-' n^ht. 
E :..i:i .'v' .M r-;;i i'. '. J i-i^tj;^r :(iiii tl <■ conipoaition of oopper and tin ;i.'lji«.n -jr 
beaiiag", would weuj teu years' runnlBg time of Ji* miles per day, at tlie 
rsto they move in rimoitig S*,4C<0 miles at the trial alj-ive alluded Uu— 
SnrmJ, that the »%n>c space shall be ran with Icia oU (if my direMl«M al« 

complied with) than iiqr other box iaaay aMiiliy that niaa oil to Inbrioete 
tbo nibbiog porta. TUri, tha palta and all ihill ba Inpl dunar tbfoqsh- 
oat, both aotadoandln, HianMlirodMr bos that ii einod np in as ehesp 
a Manaor. /iuHK tko uia ahiR ba w Miwivi if aatHMngar, tfaaa taj 
olbar aido of Dka alM and «a%ht, OMBtraetaa of «M MM bar, haviBg 
both whatli iVdIr MkicM to fha aann, and nnileinff amdlr tagttbar at 
aSdaiii> 

F^/tkj 1 am Tiody lo nndeifoas rigid un examination as any of Adam's 
aitUdreii nre able to put forth, us to the »einnf nnd pAilmnplty of tbo dL- 
■idcrnta r»iiuired in car axle-boxes, aa well uH how to accoinplisli t.'iiiii : 
mdi if I fail, I will owa up honaraUy, and be who exeeb me bonoraUy. 
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uomrnLY notes. 



[Auguii,ia». 



iiliiU liave a (rood Keni in m« to rwoiiiuMad hbn. To ttnk aqr ftllow tkit 

I mny swiai, U no }>an ofiny creed. 
T';i« pprnonnliticn of U. K. H. »n<l rusjwn^iUUity of your Moffiizine, munt 
my »iiotogy for Ire5|4i6«ing: oa your oolunin* and !hc ptihlic'* p«t;cnos. 
Tu r<nsuii 1i<t;ifi»ry nO'l MiuijiJIy, or to knock donn by (xlt<s imprrMliNM^ 
K» very diUercui tfaiu^ 1 uu uUr yeu Juax IL Tua, 



«T*iil atom I 



Imi ten It* foruul o|>euiii|t, but aM dM 
Tk* awln bnlMiug vu by great «nrltMM 

tiM d«n«i, to iSnn Ar thi smmoiiim on dw Mili« « idwitiMd. Th* eer»> 

Dv>nit5 w. rf, j.niytr bjr Btlhop WnlnwrSffht of the B|>»(icr>pBl I'lnirrh, nd- 
dro*io« by tb« pK&ldent of the im»r«!l<iti<>n «ud by the Vroidciit of tlm 
United 8ut«, »n l p!ioru*-»ih|finff. Tli« cjliibltiou vita c\>*uf'l to tlie fiiib- 
lic oil ihr lMh» and every iiilditioiiAl day liu bilded U> tlie liL^play. ^Vilh 
til It* driKtWlcs and lUUjn, it pTpmi»f« to Iw *n lionor mttwr thrvn « dit- 
(ftncxj t« our c:ty uimI oi:r country. We liav« *oI(>rg»PC<:>r>liJ It u rstber reluc- 
tant eiicfourwretneul : biive endured it uu n nctx-wity ft*rc*J ujion lu, mtber 
t!i»n n »|>iHiInneoiiH jnoveineul by the American pe^tjf'e. But *\n9 fee'-inif hna 
^ven way to xdmiratirin of titr buiMin^, it.-* tvMitrDtH, nitd tlie rQt«rpiiti9 
nttlicr, thiin cufmcity of It* oTi);;n«ion>. Tlifi ni»ohine-Dr>^ito nnd pialai^ 
gailcr\' in tfio ruar will prul-ibly bo ciini>!eted by our ucvt iwue. 

Thp unppnsed now fne|»l, Tbaliura, the dbwrcry of wliieh by Dr. Owenn 
WHS l>ri«fly iiu<ic<^ on pn^c V4 of oar yw i M t Toloin*, bM b«*B •ximioad 
with irreiil care by Trof. J. Lnwrvnca Imilh, uul pNOOMNad to ko rintp^ 
• oampoomt of mmn«*l« «nd liiB»i 

<VyaMliM^MM«rili* m«l«N |iNdMti«f fli»Mi|>inii«aiidl«iiMiNlw 
tan, hm tenbMrNeonnBended m «n tagig4hBt flir ingaldiBf niid,to 
jmvMtt iti trying. A eoaetnlnitcd ulotlaa of gtyeatnt h loMaded vltli 

I|l0»»nd, and it 'u found to nauin its luoUturi! uikd uoi'i.Ht^leniw reijiiirvd. 

A y»ns of «<»tcrn liirnhirrnicn bnd intviidpd to»cDd an linuieimc \og to 
th* Cljflilll PldMt, bat wvre delcrri'd by a rcjort Ilut A» caatcm YankM* 
had ■ mtthad of ndiiuff wo»l, and iiuiiiii; it Into aiw rai^itlrtd, tUa 
liwcanothanwnliwiilaltnlU* aqaiitlkrMtMWMkf; taitiiiippwni to 
him k«M tnw, •KMpI In ItMtan Af th* iitvwiiaa. Th* JiuM nnmbw 

vf ^^MMrton'a Bepert#>ry'* f]v*f* Ibo ■pefifiralion-* of an KiiirrL-th patent for 
mmirikclnilDS ''b^JiirdH or nlutt* fif grvni •Ireiigili »iid linlitn"*, for ininy 
piirc^sCM f'jr urbuh wood if» now ri'iniri^d," Tbo niHtoriiil apitoan* to lje al- 
most any vc;jtt«bjL' filin.-. Tlie [*tniw, bOft-viiK-^ or i-tlier material in cut nj>, 
boilc<l in a Moliition of bydrate of iMtda or jwita'^h of fre>ni 7* to 10' Hejiuim-, 
VflMb«>], niid lieat to a pulp. Tlii^ ptilp i* then jnuutJc<l ujid j>re««rii, oiJcil, 
ud b*i(*d. Anjr tvkmng oiaUcr iraqr b« Dddad dvriqg it« maaiii'Mtopa. 

VbMairf for die nwDalketWM of Mad j^tgMluA liM^ ban ihlpptd fton 

BinninKlMatatU»««ttDl>]r. 0«rEi«li«i«Mi1«ia|«wiyU<iiiii«mi(t«kc« 
in •uppKhiKHitoto Iw llw Am iiMciP|it ta iRMMfiNtMr* iMlillw pgnt in 

America. 

An apparauw Jhr attMinf Iqr •t«am Ih« bom pilmtol Ui Bn^liwl; tiM 
■tMm Mac wiinlttad •rwhauittd an ailbor aid* of a riMoa aaaiMotad to 
tharaddor. Vria waaU l» a vary fflaMit in«(had of pattta? Ibe balm 

"hard" to«ittmBldainBa>IlMely, bm would iijt be desirable for ordinary 
atiwrinj;, aa it wmM to iiwolve a eoll^ide^ublt^ ex|^ndiliirc of mtcoin 
for tlic lilijfbt moT«nenl# eonliniuilly newssnry. We would auirgaat ita ap- 
r^lmtion to our l-jutt Kivcr ferry ^bontji. The elaslieity of tliia mathadof 
beldinc the mddar m)giit ba ntlMr an adtvitiga in h«aT7 aau. 



Tba liilMt applia*llm«r aamtdiMw ia to tbo atilta «f I 
Omiag to tha InpoaribMUy «f iMkbv Aa bntb* aind Inhw af • tat af thar> 
inaiMMn praoMy aKka, » aapaiaM aoala bia to ba inarkad Ibr aadi— a 

aaiJaoaaxpen^e w]ieaiip]>li«d to tbo ciieaiKr cln's of tbeF.(> iimfiil inf tmuicnta. 
By ailnf lb« ijidian rubber u.t a iimteri;d, ii liirito lot of oculcit inuy be prit'.ti'l 
fi-fMn one pisite, all u little t<io .^hort, aiul eaeli of which i« atretclied to Autt llie 
jMirlirular tube lo which it inay he fitteil. !f tin? MOaJc in boiivo^L*neoU!i nil<l 
of eijuiil tliitkiJita Ibrou/hout, uljusltnent moat iieceaaarily be ]:«r(i)Ct. 

Aai|4t»l Uteaiu oouttacUou willi tb« uaeof tJie Cia-blvwtr ladctiilkdlBllta 
Utirgaw JiMbaiiiiia' JaomaL*' UiaainplrtbaitMef tira faaa trerklaji 
thealrfkianiaulailatba«<bar,batb<lw*b«ii««ia«aa)M<t,lfdaatre4. Wo 
ae« IbiiSt W tiii» mtlbad oftowawiiiy tha ptmaia af tba Uart, «a 




nninbor of fiui» loay 1* oinploycd, aiid tltc nbcino appear* to obviate com- 
pletely the ditbculiy bereio[^>rc aiten<Sin)r tlta UUinmaBt ofa tolanU* pna- 
snrc. The inventor »utos that listing the naoM aiaa and Ttlocity, tha aawiid 
<ba MuWjf d»abl«« liia prsasarat^lba Uaat. 

Mr. 6l«da, tba mentor of tba aniriBa known tn Oornirail aa tba «<taaa> 

cneino,'* for rnl^in^ and k>warin|^ men with oafety in the nhafbi of luinri*, baa 
recently patented in KogtaadsaalUy lioltt, for tb.c trtin»fer of men and build- 
iuK nmterialt* between llie vnrioii* »t»geit in th* foh»tructi<^n of large eHliftcxw. 
Tlie upparat J4eon^i^ta »u;iftant'iully of two bovku^BOr vcliiolc* *u*prndr<l to a 
drum or tiled ptilU-y, »o that one device iida aa tbo other The power 

nuy I* a ateiun-e nginc appUni to the drum at the top, wlien UM»d as n ["eT- 
manciit lK>i»t in a fuetory, or by il.o wei|:bt of tlw laborer iu the opfMaita 
tub when a;>|'lied to th« eoi>!.tructioa of biilldinga. Caad in tbU lattar I 
niaiiiier, Mr. .Slude e*<t:uLat<-4 that Ibu brick 
and luortiir elevated would execc^t that by 
the aauie ainutml of labor, ai!£«tvliiig to the 
eiidiiiai7 UMtbod, in tba prapeition, of abaat 
ttol. BoArtharoiaaAaonliy- 

Tba Mf««7 attaAmotb aa Mbnra: A la 
Iba baokat, aa|^oftad by Mm raptoorabdna 
it, wbiab ara attaabad to tlw iMgir aioM 
aftbatavanffk Ibtto lo««m ato ftaa to 
t u m wi tbia aaltldn IjiaHa on tba lUmna A A. 
In nuio of taatuia of tba ehalna, tba iMiar 
arm* are drawn down by the aprlni^i jj^ 
o a mJii yaprrjanre of the shorter urauagiiiBit 
tba gnidm, aud lANtaalljr praTantiBC 
•triou* aoddaBiailiiaf ftviD ilB (00 rapid daMnil. 

Amoiiff tli« fore inn iuventiona, we ftnd tli« followinir method 
o^atlwltiog tbo buab tu the abeave of sbij*' liIoekH, whirh may 
be awanltndlf adapted, a", in fict, very similar arraneeinents 
9Hm Ofe iffUad to etiHir rpoodt. Iu>tea«I of n vet* poaunn 

threegh Ibabeab Into tbairaed, nake the hnh mgh and 
•qoan, atcttttmO, and Ml tba apeoe balwem Hand tba weed 

« itb kail or tin. An aim iilar from* may b« eat in theabao*a, 

aiKl a Kimilar one innk In Ibe bmh, to prevaot aMHoB hilaraDy, 

Drtl'.n whole exterior of tlie lu»b may be re.'xi»['d in the tH Ulra, 
a» In the aceouipauyiiitf cut. 

It makes u niore t>otid and neat job, and avoids all datiirer 
o^^pIittin|; the wood, whilo it i.i clienpcr than the old nieih'Xl. 

A riotiee reit-ritly )«Kiied by the t'oinit)i>o>ioncr of Patentt*. 
atinounce:^ that bertiifltr m> caveat iw |»!nced In the ?»e'jivt ar- 
chive* of thiri oHIee unle*.-* uH^kinfAOicd by an oulli of eitiren 
•iiipand oriiritudlty of iiivenlion." 

Steel, which baa lie+n overbea1*J or htirnt d, ia recovered by re|-(aled 
bralinga and liammeriiig* ; aoitie workiiicn pref. rrinsr to barvK n it after eucji 
bnuiiuerinir in oold wni<^r. I.nie ei|«rinignt> at tha Jioyal Hint end di» 
where In Iterlin, have bcvn <>noi.'e>'rul in leeaeeiinf Btt4t ate«i, by bialliaig 
l« ledDM* aod eooUng lu boUing «at«r. 

MidihlO'ehopii av«rjwbgtea]«poBrSllidwitb ordam; te AetUialiMailB 
toe (ood to nake an ckhlbilion of work in the C ry ntal Palun?, lui much an 
e^ect la at ardtiuiry titr.es for Americun inc-ehanic«. .\mon^ tlie large 
job* iKiw contraollim in tliia city, the NoveUy Work" liave in hand one 
aide lercr eiiyiue, So inche« diameter of lylinder and H feet (trokc (for a 
ateamer to nin lietween this l«rt and Charlcatoni; ouc sr> ineb diameter S feet 
stroke, single oscillating ciifriue {niuiilur to the '* Augiiata," and to run with 
her between New. York and Savaniub); one Itf^ inch, 11 feet, beam eng-.na 
(!>avaniiah and 1; one 8il inrlv, 8 feet inclined «n^n« (.Albany ferry- 
boat); a nnmber of Atatiotiarie:^, one of which is M inch, £ feet »troke, arwl a 
host of <iuiirt/-CTii«l(er«, brick iniiehin4;», *e, 

Tlic Morga?! Worki, near bj . are building no leva than U large low-prea. 
Biire stcain-ciiginf, and give direi^ employment toabont 71* bnnds. Twoof 
these ar<'4'i Inche*. dianwior and lo feet stroke for the <^teatn<^r Jamestown ; 6 
are .W iiivh bc.nti-eriu'iix'* for ve»-'el« being oonstrnoled lor Messrs. llowland 
A- A^pinwalt ; 3 inoh, by 10 feet, c«ciJlatin;f, for the steamer " Sim Fnui- 
eisoo;'* a AS im-h, 10 feel stroke, lor the l*. S. M. ateamer o(;corffe Ijiw;*' 
1 W inek. lli f'Vt atroko, f.r the " ljik« Krie ;" 1 i>H Inch, U feet, t'or Ibe 
" Qoldan A|f«" illoworJ & Son, Australia line) ; 1 SO inch oyhudcr, 6 fwt 
MToka (an oddiliuiuil coglne for the "Salt Franciaoo"): 2 60 iiivtb, 11 fiiet 
ayUadaie ibr Ibe » Vera Cnu;" 1 44 iaA, » IbM, Ibr the Chta^ Wiitar 
Werfca; and 1 44 iaab, II ket, Ibr aoma plaea on the rieir Ihmah<b in 
Kaiapai. 
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I'.KRF.itniNfj to the uiigr&vings, a is a pipe, whicli i* -njii.orU il 
on fiill.ti'^ .'i)i'>ve the groand. 

At proper intervdk, slip-joiiit-i uri' proTi<Ied to allow fur the 
•X|Mnaion aiid coDtractinn of tli>- m iivriij. Tlie«CArc paukud with 
mbbar, oonliiMd bj a lap-lMi>*l> which nuy Im tightened with 
flcvowiL HiQ ends of IhA yft|M^ tliiit Jofatti^ am |MMiV4iit9l fton 
fwpnratinff, oiocpt widiilt earialii BiBitB, bj tfie ttme bam wd MMi 
{>, by which the pipe Ig weured to the pillanh 

Tho pipe maybe made of c«»t-iron, but will 'i' li..t'or triml* 
priucipaily, if not entirely, of boiler plate, rii.ttLil tuiritlier, so aa 
to form A projecting flau^o r. 

This flanpc is coverc<l by a brid^ or laJdlu-rail J. 

Alon|> tbo under aide of t!ie pip«, ii Ecries of conunon working 
oylinderi) nrc attaohed ia an iilTert«<l position, and oommnnic«t« 
witli the pip« through tbo rdw^-duA. 

SMfiM the nml apprntM^/ nn (wo xcdt, hsving ua ttBtUt 
«r diaalder Bnr Mflh «nd, at fte pngar dirtiMe apait 

TImm paaa fhraagh itott In flu* ara»hcBiil, and an aaoneelad 
at the top by the rodc-Ierar with the ilIde-TOlre atem. 

k U :i ^iuiplo cut-off, which is worked by the cro8*-be«d. 

lu tUu valvoH.'li^ there is also a puppei-valve, by which tho 
communication irith the fip* may bo doaed, whanaviiF tha valm* 

rhost Li open. 

On each wde of the railway, the erofw-heads arc connected l>y 
the propeUiug ban* i. Tliey are framed together htterally, in pain, 
md aw made to slip n littlo at the Jolat.s onual to the greater dt^ 
tauioe batwaan the onMa-heada^ when their pedtioii ia diafonal. 

I are the dHTlng-wbeefau Ibif are provided with double 
iUogae, and torn on iilaa irUdi am aapportod by the fork I, the 
prongs of n hich are eenneoted to daatie spring-pioccB in, of the 
nmninu" rViiiiiv, I'V tlu" jij'r.tr n. 

Tliiii t'ork U vibruti i in n rcrtain extent by tho screw o. wn. L- 
ing in a movable nui, tcrnin;.- tlic li:iriil-\vlh>'l i^t i-iiliv-r 
of the firame; by which nicaag the drirlog-wbecls are o4iu!itcd to 
the propelHng ban, and made to open the Ttlres^ ortlbetatedthtfo- 
ftom, ta may be naocaaity. 

; are tho trUTallul^whacb of tho cars. 

The mnalfiiiRitof thecara will ba that af two aoaqiaitaaanti^ 
anapended one on eodi iUaof that^waj; bat bi aome oaaea # 
tliird may be added aboTO the Mulwsgr. M the bottom, tbcy are 
provided with frietlon-wbeek r, which twivel agaimn. light cide- 
taila '.'> yir^'w::: nil ODcillation. 

Tlitt niiulo (if .>|icr(ilion ia as follows: The pipe being supplied 
with coi'.i[ ri - t 1 air, by means of sfationiiry engines, tl o i:n i r 
ftangea o( the driviug-whcels in passing a cylinder roll over llie 
shoulders on the rods/, and open the valre, w^hicli, admitting the 
air, tbo pressure i<i transmitted throagh the piaton and pnqieUing 
Ion to the driTing>wlwiH MiA AoMf ylaMfaif aKtfle to tlw piw- 
Voi. m.— 25 



s«rt, uliow tiie propelling bars to j>ri:-st ri( «n in«iiued mtrlaee, along 
which they are impelled by tin- nl.liiji;.j prcosnre of llieso ban, 
aided by the reaction of the spring to wliich tliejr are attached. 

In thiK way, the pistons acting siteceadTalj, the ean am moFod 
liKHa iqrUnder to o/lind«r, either bjr tha iqward or ^waward 
Btnhea of ihe piaton, ia aithor anotfon, and aiOior or In 
Indna. efl4-h alternate pohr of driTinff^heali woiUog aiNm or b^ 
low t! (• i : "Ik lling haia. 

Tl.'.- nii'".,y ni'iy be operated with cqoal furiliry jjv iitiMi^iOicrio 
pre-^urv, 1 r'Hi(.'lil into action by means of a vaciuim rr.'jtvjd w ill. hi 
the pi]" . ns ill tho ca«o of tho well-known atmn-iij i nc niilwav, 
except tiiat tlie vacaum may bo constant. Some »light modi£ca- 
tion of the machinery, however, wonld bo required, as tha ala> 
tions of the alide-valvo wonld he reversed, and it would be IWNO- 
«ary, also, to prc^ tbe valve against the face with a spring. 

Tbo opoiation of tnraiiig oat maj be eSiMsted either bjr meona 
of a ifaiiplotnn-tililObafatoniofMnaBtor aportiottaf ttetnwfc, 
or bj a dfaraet ttanaTCiaa ■nommaiit, (baapaeial ammgoment* of 
whidi wUI be raflteieTitTr obvfouR. The tanMnit« may bo op«nte<l 
!>y tho same ptn\^T lis lliu niilwiiy, wtll i..- otlu-r iMiuhiiiery 
at the stations aiiil kudi^jgs, sufL aj elevators for tr;i:i..riTr1og 
fWght, &c. 

At each Inrn-ont the pipe Li carried scro^ niidcr Ibe wirfnceof 
ft I- fjrui.iid, and at tlje«e point* it will be most convenient to eon- 
uuct the two lineti of a donblo track, and lo InaerTaDch valras aa 
naj bo neeeeaaiy to o|m>u or close the oouBHinicatioaa botwcon 
eooaooalire, diagonal, or oppoaila MOtiona, 

Wbanovor tha caia ava Maippod by thabnkai, if dia diifiag* 
wheda aw not iKaangigad from tha pnpelllag bax^ dkagr wlU atari 
again aa aoon aa the bndcea are vdaand, othcrwlee thejr man be 
ftiirted by hand, or by opening tho proper valve. 

On curvets the driving-wheels will admit of agnail lateral UiO- 
ti.Mi, tu Ilii> \ .'rH-<! Hii^o <if li:iir tl>.- ::Tr i.etWMD Ihopointaof 

coutAcl of the travelling-wheels with the rail. 

Tlicy ore not nooc^rily, hoWOTer, placed at the middle of tho 
car. Ilie fytk hj whkh the; are aapported may be attadied to 
ifiriiiga batwoea twoti«v«llint<whoobi near onaond, or aiiawhata, 
00 my ba moat oooToniMit. 

On grade*, tbe power may be Tsried according to the degree of 
inclination, by incnaiiDg or dtmini!«hing the diameter of tbe work" 
iug cylindcrsi, or their dhlance apart, or by working the air more 
or leas expiiii'-:M-'v. 

The appiicntiiiii nf tli.j |io«\t In •.:ir jcpnl^iion of the cars will 
produce a nearly urjil'iriii ijii>;iui). tin- unt'lu ^itliun and levcriigo 
of the propelling i<:ir^ irA'n':L':>ug as tho pressure on the piston di- 
minLihea; and tbe Io-^j "l" i n.M <ir from friction will compare favo» 
ably with that wbioh ia due to the crank moTomaat end ordinaiy 
oonAtiioiiBaf AanaclilneryoflooDnotivo*. ^ 



i^iijuu.ud by Google 



194 



* l>irB KAILWAY. 



[JSeptember, 



The ndvanliw^-* cl.ainioil for the jiipci r«ilwsy arc, suixriur 
«00liot()j, salVtv, »iitcd. convi'DicDC*, uud general A])|ilk-4ibill(y to 
the pnrpoaca ol' trun^iportntion. 

The peraunoai wav, ronAtnictod in a durubte and cfficiant 
mnnner, will cost no utore than Um av«ngt of coumoii ndliray*» 
at from taS,MO to ta,m per mile. 

The Biltinora and Ohio BAllroBd, wKhrat eqidpnent, coit 
$»8,'H)i.i, uud tbo New-York and Erie road. $j;i,iX)0 jut tuile. 

nie railwava of Mftviin lmsctU otMrt |l4<i,<>l)0 per luilc, incind* 
luR ci]ui|>incnt. Tlifsc iiiuv be ctir.*ideret! t.ur ^; • ; im-ii- ..i .n.I 
roadii, bur tlioy arp hi ill in gcticnU iiicT>ni]jli;U-, uud v, ill ixi^iiL-i: lui- 
tber «.\)>endittiri -. < h.n ^j jablo to cost. 

The uverft)^) annuiil expenses of tb« railways of MiLt»ftcha*t'lt«, 
for Will* about $3,2ou per mile of road and branelie*, of 
which $9S0 was dne to nwd-bed, fSSO to motive power, and 
|9,(NlO nilcellaBtoitti 

For the flpo nJiwa^, whoa pennaiioiiidy ceoatmoledi tko item 
oT deprcciatiain and feneml will be InomiidenUe ; and, aa tbei* 
Vill bo no beary ombanktaenta lo ietde or waih away, no dM>|i caia 
to bf cU-aned out, no doable line of rail (o be ft-wjuently adjusted, 
and ij.' (.riv— ties or builsHtiug to be r> ii'^c'.-d. Ac r\|ivi.-^' fur 

repairs uiiialM be unimportant., eiceptof tbo projioUiug machinery, 
which will corres|>ond to that of ordinnrjr nilvaj*, and wil) prob* 
abty ooat no more to keep it iu order. 

Is eonHquMieaorthv cheAp<T p«>wer of staHooarjroBglMa, tbo 
grinuij mativa power will eoat ia«^ and In aooH eaai^ wbaw 
water power can be made availafaUs Inooaiparab^ leet than fgrtha 
eommonnilw^. 

A* there win be 1«m ToTthif maehinerf , ftwer Mmroea of Am* 
({er. '-in li ^-'i ll'. r -Iiii['1icity in the construction and ojm r;ii:ihu 
of tiiu ciuiru tauvldiiv, rjiL ii)i-«ellantou« cxpettde^ of m«tiJiirc;:K;n;, 
attendance, car*, stati<iii-<. \. .. « .11 mI < .jurne bo leas. 

Aooordiug to lUe re]H;irt of operatioiu of the railway's of Hob- 
aoelmaetti, for Un, 

Tli« t^f" work in toiu miricd one idll«, 

ia<jaJli;K pii^<i^i>g<!r«, »t 14 to tbt too, 

•ai, •lS,MISOMs±lM par ant 

ITtefbl rflm— j'vrmgrr*, ft«%1it, end 

gr»-i:, ..... 6j,ow,o<;i(i = 2s " 

I)e»d wei^iit «>JTi«t.l «ne unle, . . 25)l,iX»J,<.>0'.i=7a " 

From which it appears that nearly three toti« uf dead weight 
was carried for one ton o: ■■i^id.] payioR load. 

It may bo esliiimted, tliat nUmt 1!i0.n4>a,fMio tons of this dead 
wtij;' t was that of the locomotive aii i tvu l^ r, w hich would not 
have been tran.iportod on the pi]>6 roUwajr, and which co«t, at ono 
eeat per ton per mile, |I,(Km.i,0o0. 

It wiU be aeeoitharafbre, that law power will be needed for the 
ptpatallwajt that itatiat/iiloflbolwill nmre eiaarlj appro^mato 
iu gron capaeitf ; and that bj aniffiag thia enormous waata, the 
profits on die aane anMraat of boatncm win bo greatly luereaMd. 

The total constant power re-inired tod ■ nvimgo work of all 
the railwuyit of Miui!<achu<Hjll», voiupriwig l,I5<.i miles uf ruad, at 
20 llu. of traetion per ton, ia lam Um iJM hone-power, or two 
btMae-power per iikile. 

The effieiuQt power always at eoniiaand U more than ten timea 
dda aaoantfand at ieuat an oqad amonnt b prolMb|y loet in blow- 
big oC ranpiiy iflar wood and water, ttunaARlDg ailt^iiei^ Ao. 

An aqval power la fenerated bgr a atnuB tf water lODftet 
wbto and five iiiet deepihavlag a onrrent of flino leet per aeoond, 
and falling finccn feet. 

Wilb tJio pipe railway Mcb eUtionary power may be appro- 
priated; and after allowing for a oorrespondinjr lii^s of power 
from leakage or otherwise, it ia evident tluit there will bu caaei, in 



which Dot only a sufflcienoy. Imt a large iinqilut of diaap power 
may be ftrruisbcd, at wster-fal)i>, coal Miilie», d'c, 

I'nder favoruble eircuiiiftancej. a valuable revenue may he de- 
rived from the distribution of thia surplus, through tbo pi]>e to tba 
workiwg-enj^nee of manafaetoriee akmg the line. 

Thla power would bo mow ooaTeajoat than any other, and in . 
BOOM eam would yield a pnUt equal to the tntereat oa dm told 

Oeet of the railway and equipment. 

In regard to safety and a[»c«], the lirst rc<]n'uiite Li a good mb- 
>tMiil'i.il r.jiid. ko(;t ii: ( < rrk'rt :nlj;i-tiin-i(t u:iil !>■■•■ rrciii all llll^truc• 
tioit». bat iu llii' It'.' I'iM i,:mhi::ii>i: r.nluu;.. tin- I'l.iuii to be 

utterly unattaifuil U in i raotice: and it iiiilMriM:,dt. uls.., that the 
moat proliiic tources uf daagor, heavy engines, long trains, and 
high rateaof ■paad,a«a,at theaaw tbna,t)ioeaMntlBlaoweaaor 
profit. 

Heavy engines tsmt be uaed, In order to ascend the ma«tinnm 
gradee with bcillty; and the gnatar tbo aoipliHa of power wUeih 
ean be eommanded, the greater will bo tba uaelU eflbot, net only 

directly, but iudirectly, by using the {lowcr more economically. 

But the greater power can only be used to advantage with loug 
1 r.iina, ttecaoae s eaffieiaot kad oannot bo eiowdad Into • fbw aar- 

row cars. 

It is necessary, aliio, that the passenger-trains bo rnn a* rapidly 
as pouible, in order to ««cure the greatest amoimt of bnaiBesa; 
and tho iMgbt'^rains mast be ran loaato dear the way for tho 

The oooditiooa of lafety and prafit are, therefore, Erectly an- 
tagooiatio, and the nwat powerAil eonUontloiia an oonataally 
presented to Indnoe nnwarranlable itsks. 

The tremendous momentum of ordinary traln^ ranging frotn 
21>,0H'> to liii.iNiO tons, cannot he reiiuced by the small chookiiig |>ower 
at commiir.'i, r\i'>-j'' •.m:!.iii rrrii-.m liiiiil> nl' i.ivr iiinl di-t:itieo; 
and any sudden stoppage, whether j>roduced by an obstruetiuo, 
collision, or running off the tnwk, ia naeassarily aquiralent to • 
serioiis accident. 

Ob die pipe railway, with a track which is neither atliicted by 
IhMt, mow, or tain, and ia always in a4|uitment, and tn» firom ob> 
atniotloBa, and with light ean, whieh can naithar orerton nor nu 
off the traek, ahigh rate of ajiead may b« attahied with cosnpait* 
tire safety. 

All tlie crossings will I.e alu'Vi.' t'.f <:<'riiiih.:i rnj.!-. •imr ilii-ro 
cw be no collisions, excejjl of mc^tiUin; ur iiv.rlaLiiu' trnin^, umI 
this, as well a* every otJier appreciuble sour(-e ui r!.u .n r, in 
general, be avoided, by tho i>ower of checking up ■Killim a very 
aliort distance. 

There will be no indneemeot for persona to walk lusar the track, 
and if ran over, they will not .b« eruihed by the wheels. Thoo 
will bo no danger from drawbridges, nor from fiie, nor from the 
oiploilOB of btrikn; nor from the failore of adea, whoeb, or other 
machlneiy of the oara or rnilwny ; and if the pipe it^-lf sFiould bo 
broken, tb!* would only prevent the can from approaching the 
place if .ircidetit. 

The advantages of this railway, in point of comlort and CoL- 

veiiieuce in the traus(H>rtatiou of paassngen and nNrohnndiBe, ara 

Ciipeoially conspicuous. , 

The oars will admit of greater \ ariety of form and arrangenient 
than ordinary, in adnpiing thou to special buainaia, and their mo- 
tion will be easier and uwnt imlfimn, wUhont befaig httsmptod 
by twisttng and andden Jerfca. 

There wlD be no dost, amoke, or apufca to annoy paaesengcrs ; 
and they w^lll ti\*t> be free fj-oDi the apftaiilTO apprehenliou of 
danger, which i» now so common. 

For WLTflL-mdi-j. iho cat- urrani-'i'd tu I'm ilit ilo 

the transfer of luails to and from the railway, by mean* of eJeva- 
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tors, without ■Ii-i'Tiiceiii>.Tit i>f nud tlio goods wiJI iJ^m !>o 

better pu-scn I'l l[i lr:i:i<i;i], Ui votiituquaucu of tho taaior niu' un ■ f 
tbe cara. 

Otber adranbtg«A o{ lii'm railway ari>, tliat it luaj bo coiidueted 
ffanngh tiw I'trcctii of citl«« witbont interfering with their ordinary 
' riv«n, wiihoat inunruptiitg th« uvii^iaii, and over 
, yldipm tuBTwiUBg. 

Il« operation dow not depend at all upon thtUle, wrlMetion on 
the rail, nnil by contwntnitlDg the power to t)ie rcqiiirc- 

Ovuroomu, inaintaiuin;; ut ih'- iiiinc tinic ii uniUirriL '.fliK'ity nI tln' 
qar?. 

For thin reason, al^, the neoeMnty of Rhnrp cnrvntareii, on ac- 
count of pmdes, will, in general, be obviat«d ; and the railway 
nw;, UxefOture, i>c locattMl ou a very direct cour8« bclwecn the 

HDI7 iwilta, whieh admit ti ttty ohanew of ilif«etHia Twti' 
Mfljr, wai, indaod, imthv bsao««ibt thn othoirtNi, fbr tba nlwor 
imtH>f««w; and, in gcocnli thit railway wilt have an olimMt 
aaliniited rsni^ of a|iipl!o«bilitj, b<»Woj» ooinbiotDi; in lui iininent 
dejfreo the advantages of tho common railway, with tho capacity, 
<ad, ia t«a)« case*, the cti«syiKsw of water traiis|»orUUon. 



Mb, Soovr Rvwnx, dnriiw the past year, read to the Royal 
baUtntidB tlia ftUowmg pa|ier on ibla raltjeBt, ngmtted by the 
■atrtioii ^rtdeh, iritMn a jaar or tw<i^ hat bean ao oRan lapnUid 
—that tiw Anettaun are bntldlng baiter abtpa thaa the BdsIMi. 

Ho sa vB : 

" Two q'ic«tiotL< of a practical nature arise out of this alarrnin.' 
nswrtinn : U?. Whiyr^icr fho AniericJitis are roally in any rc)«]icct 
wi|n-ii'ir to tt;>' Ijii'iiHli ii.iijti .il niAttcrsi? 2d, Whether in onler 
to equal them wo art' tti cuBdemnod to dcsoead into mere imita- 
tan, or whathar we have iadvpundant pounl htm wbidi wa eui 
atart with certainty and originality on a new career of naval attlu- 
teciurc ? In the on(.*et I pemiMon to say, that I am not one 
of tbow who shut tJieir eara to the pmineo of our youn;; and enter- 
prisinj^ brethren over the water, or view their rdpi ! ;i(lvancement 
with jealousy. I be;r to osprms niy perfect bL-Ui i in llie accounU 
we have heard of tbclr wonderfiil ;»r>ilf-v< ini n'-< in rapid river 
ntcam navifiation. \ am satinficd, tvn i -niurt r ut" t.ict, that twenty- 
one, twenty-two, and twenty-three mu&i im hourliave been perform- 
ed, not once but often, by their river ^tearaboatn. To that wc cannot, 
in thU country, offer any parallel. The next point in which tlicy 
had beatiin us wa<i, in tna aoHtillOtKin of the benntifal parket-«bl[iii 
which ciirriod on the paMWBigar tfxic between Liverpool and Ante- 
rica before the era of oiHSin .^fcftwcr". These wore the fmuot sliipa 
in the world, and they were mainly owne<l and >iaile<J by Anieri- 
caiL4. The next point at which we have oome into coropetii^in 
with the Amoricuu^ Iiuk been lately in ocean steam navigatio-i 
Three year* ajw tliey iK'gan. They were itnmcusurably behind u* 
at utarting— they are already nearly equft! to n*, Tbelr trunsmtlan- 
tic Meam-pocketA equal oara in nize, power and »peed ; in regularity 
fltey are stilt inferior. If tliey continue to advanoe at tholf BWiaailt 
rate of iinprofemeni, they will very »ooii outstrip na. Nastlconia 
to the trade which \)K* long been i>ocnll«rly our own — the China 
trade. The clipper Khip* which they have reccully sent but^^e to 
this country have a'ltoni'thcd tli€ fxnv ship* of nnr own Sinithit and 
Greens. Our best ship-owuer- arc n ivr trembling for their trade 
and reputation. Finally, it is ;ri:i- tlmr tltc .^inpririirm Iihvc «f>nt 
over to Knghind a vacht, calleil rlii> Atin-i im, m tiii li in-ini] .m 
this aide of the Atlantic no match ; and we only e-^aped tho di»- 
Kraaa af bar having returned to Awa ri ea witbont aorof na iHivlnf 
bad tiie eonroge to accept her deSanee airanilh (he enivalrjr of one 
gentleman, who accepted the challengo with a yacht of half the 
siic, ou tliis principle, so worthy of John Bull, " that Uic Yankee, 
nlthough he might My that he had beaten u.s shonld not be able to 
foy that we had all nin away." Such then at pre>ient n our actual 
position in the matter of nhip*. fn^'hts, nrnl etciirtt na^'isjition — n 
Ifl-iltiitn lii.'hiy crcditab'.i' t.> t!.L' A:iuM'irfiu-, iri'l .lovrvos 
our own very sorKMia consideration. I propose to etaroine a littlo 
tntotbapltymaloaaHaof tbouvalaaaoaaief thoAnarieaaa; bit 



helbin doing ao^ peraiit m to paint out a moral one, which later in 
the avanins jpoo wiU also find to lie at the i)ottom of the pliyMc^ 
eaOMBi It U tbia— John Bull ha/, a prejudice against ner^nr— 11(0- 
ther Jonathan haa a prejudice o()ually strong in faverof it. W« 

adhere to tradition in trade, manner;). cu«tonta, pnAHiaBii baUMiira 
— Jonathan despuses tt. 1 don't say he is right and Ve are mOBg; 

but this dilTcRTK'n ln'0<»n>e« very iiiKHirt-mt when a race of compe- 
tition i* to Ik' n 1!- 

" These preliminwy remarks timl iinii;i ili v-n jipi Vn-ntion in (he 
causes which have led to our low- < Ij.n n ri r ■ n ilu *ea. Tho 
Anifricaos, counLuitly on tho alert, have carried out and applied 
0'. new diMovwy to tiMidmMoaiaiitef DaviaatiiiBi wWlovith 
^lr Ki^lUh, nand contniedon and ManMnabip ii eiaetly that 
t ranch of jiractioe in which science has not only heon di!iregardc<l, 
but is altogether despised and set aside. The American shi|>^ show 
what can be done by modern jciauc* i;nf1iti< liingly put in practice; 
tho Kngli.^li show what can be donv in -|i;ti! of science, and in de- 
liance of Us prineiplen. The imniotiiatc cauiie of the defects of 
£ngli.ih ships, and the most glaring instance of the outrage of all 
true principle in the ])ructice of navigation, was to he found for 
many yean in the English tonnage htw. it was rimply an net of 
parthuuent for the eli'ectual and comr>nL<)orT c<>n.Mructi»n of t<ad 
■hipa. Under tliat hiw, the present fleet of inerchnnl sliips and 
race of sbip-buildcrs have chielly grown up; and though al Icuglh 
and only ruccully abrogated, ita iurtucnce is still left behind and is 
widely prevalent, llii.s act of parliament eomiK-lled the con.nruc- 
tinn of bad sliips under heavy penalties, llie old tonnage law, 
according to which ships were l uilt lu. l registered, and ta.vod, and 
bought and sold, virtually Miid to the builder and owner — 'Tliou 
dhalt not huihl a ohip of the neocMwy bcajn to carry mil; ibou 
fdialt not give her the depth and height necessary to security and 
seaworthiness; thou sh alt not baild bar of any suitable abapefar 
speed, under penalty of 20. 30 wnd 40 per eeni. of 6ne for every ton 
of freight so carried in such ship.' In short, tlic law otfcred a pre- 
■Ilium on a ship the amount of which waa in the proportion of her 
b('!!ip ',riin-iidcd, top-heavy, crnnV, nn»«ith<»rly am! «low; while it 
ii/l:i't. li i\ ["jualty in tho Ai:\\'v <jl' port ch;ir^.'i-, pilnl uml Irarliof 
dues, lii.-liln. >','i\. in pro|i«rtion to her fitnei^ and reputation a* a 
(wawort;i> . t i.,t urti wholesome ship. To ehe-at the law — that is, 
lo build a ioierai>lo ibip in spite of it — was the highcf^ acbievo- 
inentlefttaaaSn|BahlH^lder, and formed his continual aecDM' 
tioB. The mamtar m which the English system was optioiied to the 
good qo^tiee of a «hip, esiJtdally speed, is only to be nmlcr^t'^nd 
oy an enalyek of those qualities. 

'* The two exopiplea selected for illustration of the qualities of 
sailing vessels were tho yacht America, built without restriction of 
any kind, and the yactit'TitRnia, hnilt nnder the rfr*trtctions of tho 
law of nicnsurement m' T<i;inn;^i\ which is still retained in all its 
deformity by the English yacht squadron. It was shown how the 
element of ' stand-up-ativenoss' is depcailcnt on the beam of tho 
vessel at the water-lino; how the power of carrying sail depends 
on this element; and how this clement is prohibited to the ntmgat 

fbe yadit dnbVi law of tonnage. Another element of tho vcMei, 
the area of her vertical longitudinal section immersed in the water, 
ia^ by another jKtrtion of the law, oomp«1]e<l to l«> reduce<i in an in- 
jnriiiiis i-ii."/T«>«. l! was next sho'^'n th'it in tlu- nther olemcnt.s of the 
t'ciriii III" til.' twii vessels they ■Bire in-urly "liijiitii'.il i and that they 
Were ixilh under water constructfti ou Shu » avo principle lu it< fcost 
perfect form. But for tho existence, therefore, of the»e nntir|uated 
laws, our yacht-baUd«r« and oor sbi^buitders would have had no- 
AlflCtoMvfrsiBMnintttioii. Haiipily«tbaiP«nmntiletoDDa^]aw 
had boon altared, and fha noirlaw ma sill that eoald be desired; 
and in conseouence a new race of fast ship* WM r|ip!dly springing 
up. The old yacht kw nnhap|>ily reiraiined. It appeared, from 
the compari.son which was iastituted I ctwccn the orntruction of 
American and English ve.'iseU, tluit f!u .\t ii n. in -liip lii-ilder!»bavo 
fninc'J the Knglish chielly by the re«<(y aliiiinlviniin nt of" old 
_n\ -ttm- i>r r i uiii.j, tnd the adoption of the true princii''.-- -rii^n. i! 
and tho mo»t modern disooverie*. They have changed tlitir labh- 
ionaof ateamers and ahipe to meet naweimiiistaMaa aa tl>ey arose. 
For river steamers they at ones ahandoiiad all the known sea-gning 
forms, and created iin !i1r<iili:;i-lv m wformond general arrangement 
both of ship aud iimi ;iir.i-ry. U c, on the other hand, sutiject to 
tho pr(.;jndioes of a class, invariably attempted to untke a rivcr- 
steainer a.4 nearly as possible to resemble a sea-going ship ]<ru|>clle<l 
*»v snik. We were even fur a !'>ng time so much a.sh«irted "f mir 
fiaJ llL- wheels that we adi'i-ivd ui; ■iarU of inconvenient forn.s ;U]J 
inapt artifieee to oonoaal them, as if it were a high achievetneut to 
aiko • itaaiD vsanl be iwrnkan fbr « adliu vaaal. Tba Am 
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Khwrp bows wliich (he wtT* prioclplie W tewgllt to <nr fauiW- 

KtOuu buvfltM-ii luloptol intlibeowitryiritlitlMgrMtertnliieUiiwc^ 

and ttiwe wbo lwloi>t tbem are ot'ti'ii iitiwilliii^ to ullow thnt tlicy 
are mTe-boirs, and would iHin asxrl ilmt ' tlii'y alwuy.s built tlu-in 
so,' were it not that fh'nm' liiiw ur* nblc to •>\H-ak for theiiiwlvo*. 
Tlio Aniurivan*, however, iwlopted tbo wave-lww without rcliie- 
UMice, liiid «^owed it with I'lcasuro the moment llicy I'onnd it (rive 
tliein economy and !u likv tiuiQuer, the American' having 

found tbo wuvo-bow or hoijow buw good fuf M«ato«r«j were quit* 
, raady to bvlierv iliat it tiiigbt be eqwdlf good lor wiRpg Tiwiala. 
'Vn.'ou the other hand, liav« kept on aaserttn^ Uiat thov^ W8 
OOOld not deny its cDicacy for steamers, it would ncTH do for 
•ebtliat were iiioant to carry sail. Ttie AtnericiinA. on thooOltraiT, 
immediately tried it on their pilot-boats, and tinding it sBccweo there, 
avowed at onoe, in their )nle<t lro«li»H> on luival architecture, tbo 
complete om ro-^ i)f the principb, tint i Vi n iliwlriimitiir its Hritijib 
origin, 'in [ r^isc to oiirxlvef vjui' m-. ii-^'.'ilL'.y t. ■ ii- ail • - - 

tbey built ilu! Auivricit, earned out Uie c pniH iplu lu Uiu utmost, 
and do«piHDgtbe prejudice* and antiquated regulations of nnrdaba, 
cau)u ov«r and beat us. TU« diugraiiM and models which were 
cdhibitcd, ibowad tho wntor^iiMi of tho Aawrica u> coimada pra- 
oaeljr with tha thaoratioal waTe>1ine. In ana other point the Ame- 
ricans hud i^hown tiieir implicit faith in neience .lud tbeir dl^regnrd 
of prejtidiec. Theory nay*, nti<) luk< iilWHys said, " M\h should -tet Hot 
a.H iKmnlH.' Wi- tmii* they fthould i>e cot my as to biiii:.' in 

(rrneefnl w iVi It l..is .ihvr.yi hccii so; wo have always iinu ,;. 
Tbo Americans believ ed in principle, a'td with flat cail-s wcjit uite 
I>oint nearer to tbe wind, leavin;: | r^ji 'i;. i- -.ml ]iiotureM{Uc sails 
far to kittward. lu otber pointK the Aiuviii uns beat m br the uau 
vt aoionot. Tbtj nw all tm roflMnients of ecienea ia thaw JrlttlBC 
jHidtMkio: tli«r,UI»tni«»iiaT» to cmidoy belttr adooitMaM 
mm* IntalBnkl Mak— tlMgr do aa; and by eoplaTliig « maUar 
ninnlMr of SutiSt, baat va » offlelaocjr aa weH aa hi oeamiiiy^." 

Ipaelfie Haala oi Blattki Fluida. 

nii.T.«iairMtT. 

I iiave hoan aniFlaTad Cor mora than twalva yean in aoMacUng 
the eletnenta nacdwary fbr tha aoloHon of fbe IbUowtng genanl 

problem : 

"A certain quantity of heat bcin^ given, what is, theoretically, 
tbo moving force which can bo oblauiod from it by applyiiur U t0 
Ibe development and dilatation of ditl'erent el«»tic ilukilann^ 
vftriou.s cimitnoninfc* wliifli cnn K"! iTriliVnl in prfu^tiw?"' 

The ciMii]'li-to snliiiinii (if tlii- ;.iruli!i>]:i uuiiM ^'i'.f thr. ti'v.o 
thoorr, no; uiUy of tiie »tei>aii ou^iiei: uuvv iu use, but alno tiiat of 
engines in wliicli the vaiior of water was replaced by other vapors, 
ur even by a pcriuaaoDt elastic fluid, wbo^O claBtic force should be 
nqgnantad by tba baat. 

At thft tlBM I bagu fbew nwarc&ca, tha qnesiion nptware^l to 
me moira limplo than it does at present. Starting frcnu viui^s then 
admitted In aeieaee, it was easy to define clearly the <liilrr>'i.t elo* 
inontu whii-h ronipnw ate! T iinnpiti'^d priM-ru-;i s 1i\ niil i-f ivliirb 
i h*>>i-il t'> s;)L\'.j.-il 111 liinliii.; in Mji''-i----iiiii ■.■.f'.r l.i'.v-. uif'. ti-ving 
tViv'ir 1 'iritcrioul datl^ Hut, a-t ostuiily hiippuiis iu titu M-ieu>.*es of 
i.'-i i vii'.ion, I proceeded in tiiy studies, the circle ronliniially 
aagflientedi the questiuua whicli at tir«l seenuMl to me tbo most 
ahmila^ bacaaia qpllla eompUeated. aud porhapa I ritooM not hnv* 
bM tha coorasa to attadk fbo subject, if at tha beginaiag I had 
udanlood all the difficulties. « 

It baa been admitted, until lately, that tbo quantities of boat 
dlxenpaged or absorbed by the same elastic tinid wi^ro (' iii.il, when 
the fluid passed from fbo same initial to an idem ir ill iin;>j state in 
whicliever dtrr-i'ti m rfT,T.«iti-in took place: in ii wmiU, it was 
admitted I'm' tin ; niri'i'in-i ,.i h.jit de[K'ndo<i niily nn the initial 
and tinal tioiiiUuiniiii ul lumperalure and pret>i«ure, and were inde- 
pendent of the intonnodiafe circumstance--* tlmmgli whicli the (Inid 
passed. S. Oarnut publisbod in 18.14. under tbo title of " Keflec- 
liona on tba ilollva Fower of Klre," a work which di<l not at lir^ 
axdta moeb attantton, an<l in which ho admits as a principle, that 
the motive force produced in a fire-eriKino is doe to tba pannaga of 
the beat from the more hcjiied calorit1eMHiro<! whiebenltafbahaat 
'n rtip cmder oonden'cr whirh f*r.iilly < oIUN'f- it. 

.M- (-'hapeyron hi.-'* (K'\ i I'^pvil ni;itl],'i;Kii:i iuly th'- liypMthi-.-i^ .it' 
Oamot, and he has shown tiittt tlie qu^tutitie« ol Lcttl gained or lost 
by tJjc same ga^ tlicn do not depiMid eolely ui>on iu« Initial and final 
state, but aieo apon the intcrntodiate *ut« through which it is 



The madnnmd tln-ory of heat baa rogalncd fb?orwt4bb • 

few yearn, and it now employs a ((reat mtiDtwr of matbnnatieiana. 

But the prinei|)Ie of Uamot has iindi-rgone m imp' rt^nf mo<nfica- 
tion; it h-M Ikkmi iidnlUed that bent ttuiy i- inin^rnriued into 
inectuuiiciU work, ninl that r>,ciprocally iiiecliuiiiad work iimy be 
translbrmcd into beat. In the theory of Carnot, the qtuintily of 
befit (lossesM-'d by the elastic duid at it'i f-ntriuice into the'en^ne is 
lound entirely iu the elastic flu ! nUi -l, issues from it, or m tbo 
c«nd«ui>«r: the »urk is <lone inviciy by the passage of the heat 
frqni tba boiler into tlie contlen^er, wlii'lo it tmverve* the engino. 
In the now theory, tliis quautity of heat is nut entirely prewrvad 
In the form of heat ; a iMirtion di.sappcars during its passage tbrotigfa 
the machine, and the work done is in every cums proportional to 
the quantity of beat lot»t. Tb<i«, In a slealn engine w ilb or wilhont 
condensation, with or without i%i-otr, the work done by the ma- 
riiine i-- tiroportiunal to the dilfcrence between the qnantity of bf-nt 
wlii. Ii iiii vajior has at its entrance into tbo machine, aijd th:it 
lii' |j ii kee[K< »t the moment of its exit or condensation, in this 
til, . to obtain the nmxiiiiiiin inechnDical etTect ft-om a given 
quautiEy of beat, we must luake this loss of heat the greatest {/0«- 
aihlo; that la to Bay, tbo akitio foree wUdi tha oqwdad ataam 
keepe U tha momont of its entnmiB mto tba caadonior, maA b* 
as small a.s possible. Itiit in every caae, in tlia etcam en^ne, tba 
quantity of iioat utilized in mei-hanical work will ha bat amy amall 
{Kirtii n (if tlint which we have Ixt-n obliged to give to the Iwiler. 

In u .III) engine in which the steam is expanded, but not con- 
den>e<l, the steam entering under a prcsburc of 5 atmosphorrs, and 
dl-K-hnrgeil at atmospheric iire>*iire, the qiianliiy nl : -.vhich tho 
steam ba», when it enters the Uiavbino, i'.i i nilin,- 1<> ;ny experi- 
atants. about (io.'J unit*; that which It n tains nt its discharge, 
Aecording to the theory of wbidi I am sfwaking. the quautity of 
bent ))tili/eil in incclionical work is 653 _ (^87=10 units: thati^ 
only ^\iU of tho quantity of heat given to tho boiler. In a coiiden^ 
ing engine, receiving its steam at !i atnioi«phere^ and the rondenc- 
er keeping, constjiutly, an elastic force of M min. of mercnrr. tho 
quantity of beat in the entering steam will be 6M tinits, and that 
which it has. at the moment of Its coDdeiisution, 61U. Tlio beat 
utilized will be 34 uniu, or a little more than }',th of the 1 1 . ' given 
to the tioiler. 

A larger portion of the beattuaj be utilized in mechanical work, 
aitbar by ovarhaaling tba (taam bafora ita entranoa i&to tbaaia- 
•blBa^ or kuwatlDg n nnidt a» pMtibla tba teinpanMim of tba 
OOOdeiuer. Bat tbia latter meons is hard to realize in pr^rtice : it 
would moreorer ra(|iiiro a considerable increase in tliv i|r.:>t.ti.y o( 
cold wfit*^ necessary for ft'Vclitie tlio i'ondor.i-at""nn, whitli wactca 
jiov.tT, mill -.'.<: IihIlt r:iri liiili I^l- l. ;! l-v wiifi-r nlncli i!- but little 
healed. We »<Jt»ii sill lin tin- •■irrn ci-.'i moi-i- <.'i«ily hy r^panding 
the Mteain to a less defrrrr in thf nincliiiH', nml •■•>n(iv:f;ini.' ttn- -team 
by the inieclioi) of a very volatiio liqnitl, such as chloroform or 
aOar. Im heat whinh tiie ateam baa at tha uomeBt of tliii eoa- 
doDMtion, and of whieh hut a vary anudl part wonM bava been 
traiisfortuod Into nieolmnioal work, |Mi>«>e« into tbe more volatile 
liquid, which it transfonns into vapor of high pressure. ISy passing 
this rapor into a Fecond machine, where it expands to the elastic 
foree to wliich tbe injection water can practically reduce the con- 
denser, a part of Ibe heat !<* tnmsformeil into niechanicJil work, ami 
a «dciilatis>ii fii i- 'Ii'd on the nmneric4il data of my experiment*, 
abow« that this quantity is much greater than could havo been 
obtained by tba ftirlbar expansion of steam in Ibc first itiiahiiiai 
In thia can ba pacfectij' explained tba aoonomlcal rcaalt «b- 
tainad from two eouaetad maa h laaib tha caa warfctng with walar, 
Aa odier with cthar or cbhmilbnn, on wbieb espanmaiita 1iaT« 
l>e<-n recently made. 

In tbo air engines, where tho iimtivc foree is proilnced by the 
dilatation which heat produce* i»r<in tin- pi* in 'hi' nifii'binc, or by 
tho iiierease which it produces i:i it-- 1 l.i-tic tun ,', the work done at 
each stroke of tbe piston will alw^V!^ iw projiortwuui lo the differ- 
ences of tho qnantitico of heat in tdc air entering and li^aving, that 
ie, U> tlte loss of heat by the air iu traversiug tbo macbuie^ lint aa, 
in tlw EifattaB mtaM, tba baat wUcb tba ^ gi?aa aat ia givon n> 
tobadltafkwnwblahtba antcrfngafr tafcea it anin, and bring* it 
back to tbe machine, we aeo that, tlieoretieally, aD the heat expend- 

*Otir witlinr t>rr« nw« tbx Fri'fK-^i null ,4 l>Mt, wtil' h H c^lvili'ot to tiMUnit 1 
l^miinlv <if »*t« 1 Arxw c«itlrritS**. Tt» ijn*nuty nf ^iciuii i« t-viiji^nily ftMmnM ] 
i:r&tnin^. To r\''lucf M. l;«niiuiri t't t-.tovfttlt-nl Kii;;ll*>i in«*»HtiM*. we rrmy 

fMiy TtK' I"* III VII' •mil Ijna Tiv^titH.-l i., ninvt-r I Jh. "TuaVr ■! Si- Kalir. Inff .^ sm 
Al MiiM~(^pN«irU' lirt-f^Tini, Vi llti * kirnjll*li nulls, <f*(u»i lli^ mnuiint ri.qulrc 1 r • b. vt 
I17i-4 lk->. r.<eM w»lM 1 d'-erco Fnhr. Th\- l« • lil^liT n-ilt tMui I'r. 

BlKk CBilWI, or Dr. 0r> but nw w Itifii « that o( W. B. JdluMM is hit •< 

yNlBMiitt«aaMI»[>l«(]i^-(te W Mmk llU. 
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oil i» utlll7A!>l for iiiMhaniral work ; whilst in tlio I'est steam cni;iiio 
the hiMt iitil!7i4l m nicchimical work is not the ,'^th (nirt of the 
iieat f\|icinh> 1. li. ■•. iilwcrvfj bvrv, that 1 ni};K-Pt nil the vxtra- 
Dcoui; suurc^-i* lo^-*, w«ll it* (he iiiccb(iiti«;»l ot pravlicttl utxcla- 
>'lo!> whiah iwjr praHut tbeimalTM is the ufpoBa^iom vC the 
priiiL'iule. 

liiL Joule, TbomMtn »d<1 RanUiM, in Eujiluid, and MM. Hajer 
sttd OliMUiiiiK, In rrcrmariv, MariiRS freqnentir trom diflVrent pmnte 
of view, hiivc (levflo|H'<l unslyticully this imci li inic-il t!)<->ry of ht:it, 
•od havo M>n>tlit to ilc<lucc IVoru it the k iVn •! .li tin- jihiiiunivim 
rehitivo to cluniic llui<l8. For my own jxirt, J iiaw- I'or n lonjt tinio 
oxprt-vw'l ill iny i'olir«.M of Ifft urv!', aimloi^ni^ \ilva'>. to xvliich 1 lja<l 
Ikm'U U'll hy my c.v|>eriiiurntiii l^ihors ujion vliisiio tiiii<!.-i. In tht.!* 
ri'»i ar<;ho^ I in fnct mot nuoinalio^ which »ii|>i.-;ii-«.<l to uw iiit'xpUcn- 
blc iu iho theuricfi bcfuru niluiiUvJ. To give uu idvA U' tlivui I will 
oiM Mdioof tho mointa^0 ntmskH, 

Vian ExAWU.— 1«L A nw or fpw voder s vrtmm of tea 

■tni<jrt|>tu'rt'!^ oii<:1iFS4><I in a iipiaro tlio capacity of ufiich isMddOD|y 
douliU'<l : tlic prcssiiro di'*c i-tids to flu- atniO(;|jhiiV''. 

2iL Two reservoir" nf . | IhI ojipafity tire plnee<I in the same 
ealoriinuter ; the ono U tiMi i\ wiili a pfts under lf» atmon|>ln'r<:s, tlio 
neemid lia.-< ii eornplete vncaQin. The coti":mnirii'i<i!i hetween tho 
two rc*ervoir4 U suddenly ofivned ; the ^'n- i m o douhle it^ 

\-oIunie, and the priasfUru is nJso r«Ju«;d lo S niliio>i>luria*. 

Thuit in ili« two ospcfijaciiu tin teitial and §im eonditiooa of 
the gas art! tho «aino; bnt, this identity el eooditiono k oeoompo- 
Hied bv very UitVorent ralorilic rc«0lla; ftur, whihliB thoflntCBM 
Aconndcrable cuolin^; i* ubser>ed, la tlM seoood tbo colorfaneter 
nhowit not the leii»t eh-nigv; of tenipcrstnre. 

Skkni) Kxauplk, — 1st. A ina'vi of tsa3 travcrsen, under atnio*- 
phoric pre!):<tiro. a worm in which it is heated to 1UI>~^ Cent.; UtuD, 
a o«loriineter whtMO initial toUlpeEOtlira la 0°. It IliMt llw l0lllip»- 
ruturo of the e.-ilorimeler ' . 

3d. 1'lie ^anie inos.'i of piui trarone*, under the pressure of ten 
«tiuo«pheres, the wonii, in wliich it ia beated to luu then the 
flaloriineter at »^ under the aamo pnesuro; it rtliM tlM (empcr^ 
tare of tko calorimeter nnd experimeot thow* that t and r are 
iifltaiidhtlf dilftreiit. 

8d. Toe fame mast ol ^m- i i. ^^r the pressure of 10 atmospheres, 
triiversfs the wonu, in v, i( i , lit it. '! t.-> Hio ' ; but, when it 
ari T. ;it I lie orillee of i- '- . .iI thu. i>: . <.r lo any point of its 
■ '.>n-s.\ ilii ,riH ililnft^, and iieM'eiitIs to the pressure of the atmos- 
vlii ii-; tl:..i 11 L-viis from the calorimeter in equilibrium of 
t>.'iti[H.'raiare with it, and iu ui]uUibrium uf prej<iuro with tbv «iir- 
roandiog alawMpherOb An aloTaiUoa of tamjMntnro C la ohi oft r ti d 
In the oalorimeter. 

Aecorilin^ to tho theories formorly admitted, the <|liantit]r of 
haat abandono"! by the pts in experiment No. 3, oairlit to be eqoal 
to that of No. 2, ditninislied by the quantity of hent whioh Has Wn 
absijrlied by tiie pis duriiig tho enormous dilatation wliii K Ikw 
iinden.'(ine. On tlii» rnTitrin-. cxfxrifiient shows a hiph. r ■. ;iluo t'>r 
t ihiiii iVir ' .mil f. I iiiijlir mi.'.:i[.4;. these eilutiulis, biK I -Inn.'..! 
luitieiiMite whai i liuve herealWr to say. 1 rv««rv-«> tUo tarther cln- 
oldatian nnlil I ah:ill pubUak toRether thoosperinnntawliieh I have 
made on the eompressioo and dilatation of isaMR. 

However, the examplos wbioli I have jiHt filed sutHce to i<lioW 
howrarrflll we must he in the conchi-simis to li« lirawh from the 
oxperiiuent.s iu which ela-stic Haidi are iu motion, underdo change* 
of ehi£tirity, and perform mechanical work ulleu ditlieult to apprc- 
t'Late ; for the calorific oll'eeUs pro<liicod du|>cnd in jn'eal part upon 
the order and iiiuDiier in whioli tbe«e chau$(es have taken place. 

Utihappily, if it is easy to announce vajjuely a physlcjil theory, 
it i« very dUficulC to specify it with precision, so not only to 
oooneet with it all tho lucts known to licience, hut al^u. to deduce 
fnm it tItoM wbicbhaTolMrvloforeeiieapedobaervatioii. TIm Ifaeorv 
of Inmiminf andalatlom, u it was CAtablished heretofwo bjr Fttnm, 
(urcscntK tin' only exain[ilo heretofore known in pbysii-s. The 
expre»«i. II m tfi ill ions of the problems of heat, looked n|Hin in a 
iiiwlmtiic ,1 |i<iiiii cjf v'.nv. let'.f!-. like all anulojrons problems, to on 
i-ji.:-t;im ii: luiiiiil ■iiti TLii., ■•. II' the second order, bcl we*n ^everal 
varialiles wliicli are unknown limctious of each other. These func- 
tions represent the true elementary jihy.sical laws which must lie 
kuown ia order to huvo the complete solution of tlio jiroblem. 
Tlwintainitioiwf iIm o^tMtiaa iBlrodu(\-s urhiirary fiinationa, the 
nature or wUeh we mint aeek to diaeover hy compurlnj; the rviiolta 
^venbythooqnatioa with those wliioh direct •iperiment^ irlve, 
and with the iawa derived from tlioee experiments. Uobappilv, in 
espertinonta oo heat, dincl exporimeota ana rarelj apolieabfe to 
timplo pbenomma ; gen<nil(y, Ibejr attack eemplex ^aetituma vhidt 



depend on several of these lawn at a time, and most frccticotly it in 
diltieult to assipn the pari whir tt hduHjfs to each of liiern. Tbo 
e.\i>erimenter must then . I 'li i..!: i.i iiiodil'y the cin umstaucojt 
under which he operates, so a.^ to vary a.s far ils pos-ilile in tbo 
resjifctive expcriment.s the parts which hcSonp to eai'h of the do- 
lueutury phuuoiiiena, Kud to the law which «x|>n.<>6e!> iu lie wiil 
thw obtain oqaailoas of condition which ntyr Im of groat old tat 
the diMWTery of a fconoral theoiy^; fbr tbi^ whatever tt maj be, 

must always s.-iti.sfy these equations. 

Thiii is the iiiunner in which 1 have directed my researches, and 
I bavu rilivuys endeavored to define iu the most precise way tho 
coiiilitioii.s under vvhieli I wis norkinp, so that my ex|i«rimeilta 
inijrlit he of service, whatever theory niiphl liniilly prevail. 

I pul>lislicd in 1S47 the first part of toy researcheB ; they com- 
poi^e the M.>s:oud volume of t he Memoirs of the Academy (.of ik'itincua 
of Fari^. Staoo that date lhave not caaiad to poiMM tbcan ; b«t» 
the expmmenta which they ro)uired ware lo imnaira«. tlie ninnc- 
rical czileulations so loni; and troubleiatna^ that it wonld liave been 
impossible for me to have executol tbMB, if I had been left to mv 
own iiidivlilnal efforts, I base been powerfijlly fioeondod by >f. 
1/jirn. who had already lent me bis a*-istanfe for the lirst part of 
my work, and by a yonnp enfriupp!" of suines. M. iJesco". whom the 
minister of (lublic works has k:: ;i]i; (jiuteil my ii--l-t,mr l. r the 
hut two yeari), iu ordertobaslen lhecouclu«oa of my work. U'lme 
ite permltlod tint nobliely to cspcait mrUMiika Ibr the indcArtlga- 
blo aeol with whicn they have aeeondeo me. 

Tiie Fuhjecta to which my new cxjierimentB bava baCD diroetad 

are the followini;: 

1st. The relations which exist between the temperature* and 
the elo.'.tic forc<'« of a j^reat number of aatiwaled vapors, fhim tlw 
feeblest pressures opto 12 atmospherce. 

2d. The olattia finwM of tima aamavapoirt, Mtnntod or not, 
in the gii»o». 

.Id, The rlaiitio fbneiatsatniirtioiaof thoTapois prodooedbir 

ntixpd liiiuijs, 

4th. Tlie latent heat of tbow vnpor» under difibfoat pireiniNa, 
firom the feeblest up to tboie of 8 or 10 atmonihciea. 

Cih. The latent beats of vaporization of too namo Hubstanccfi, 
in gaA;<<, 

6tli. T'te f pecif!!; ht'ntu of [wnMnncut lmp.-* (iml vn;>ors nr.der 
dllTercnt |iri>,Mjris. 

7th. Tli« iiuaalitiei nf lu nt ai/sorljed ansi <2iscri^;nged by the eom- 
presiion and dilata;imi ot i:nsui>, whether ihiK dilut4itiun takc^ place 
ui a auace whose capacity u auguieutcd, or wh«lh«r it takes place 
tbrangh » oapUlaijr opening la » thin wall, or ttf* loog eapUlaiy 
tube. 

The qnantitica of beat ubeorbod hy the pa wh«tl it pro- 
dnem, dnrini^ itfl cx|iaDsion, a motive force which is altogether 
eoosianeil in the interior of the ca!( ii:;u ti r, or U j.rirn t|iji!Iy util- 
ized elsewhere. 

!>th. And finally, the densitjcs o; ^ itis' ir. 1 vnj'nr- i ::;Jcr differ- 
ent prewnr. i. 

The experiment* which have relertntc to these ditfcrcnt ques- 
ticm^ witli tlie exooptlon of the kst one, are now nearly finislied. 
Bnt, aa m««^ time will iitOI be rc<inired to pnt thau in ordorf and 
discn&s them with tbo pro(ier cam,! propcaa to mianttba general 
^esult^ Kuccest^ivcly. to the Acadleia7,wliOea(wioragfbe tIroawbcB 
I can publish tbcm together. 

I will present nt preaeot my teiaardMa OB tlw caloriflo capaci- 
ties of elatitic Quids. 

IBM oarAciTics Fon itkat or si^ano run net 

The qMeiHe heat of olasiio fluids may be defined in two SUtet* 
eat waja; in the ftrM, the specific heat of an ebistic flnid i» tho 
qnantUy of heat which must be piveti to u gas to raise its tempera- 
ture from 0-' to 1'"' (Cent.). allowin(f it to dilate freely, so as to 
preserve a constant ehistifity ; in the second, it ia the ij'iaiility of 
ht.-it which iiuist be given t" it, to rui*e it* temperature from l)'^ |o 
1'^', furring it to keep its volume, its eln«tir force itiereasinp. 

The tirst of these hii* been cnlh«<i the speeitio heal of a gas 
nnder constant pressure : the !^'s><wd, afwcific heat of a gM midcr 
constuut volluue. Tliu tir«t detiuition, onlv, coioeidea wHb tlurt 
which baa been admitted far the capedty nr boat of tulid and li- 
qnld bodies ; it b abo the only one which has bercloforo lent Itself 
to direct experimental deiiionslrnfion. 

A great number of [ihysicists have eniployed themselvi-s during 

the laat oentaiy in the examination of the speeilic heats of ehistio 
fluids ; Grnribrii, LavcMer and Lifibiea, Dailon, Clement and Dca- 
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onnwiDo !• Roobe and Berard, HarenA, Chy-lwiiwin, Dnkn^ 
Da Ik Bke and Harcet, 1t8T« weocMlTcry publtahed mearches on 

lliU fulijfcf. TIk' pn-ntor iiart uf llietc j>hy4cisfs linvc wuglit to 
<l«iiiiin.sirjtv i-xiKTiiiitiiliilfy ocrliiin laws to which thoy liud boon 
1(<1 '>v tlio iiio*» whtcli tlioy ha<l lurtiit-*! a iiriori a« to the constitu- 
tiiiii .if clustic llaid^. Tht\T Kavo «p])li(>i1 iJn'inrolvcf lens to dvter- 
iiiiin il • riniiK'rical values of the calorilic oipwilien of tLu difforvnt 
in - Irtlion to tli:it of liiinii «ut«.'r ponerutly takon as unitv, 
i[ia:i i:i u;'.<k for th« xiiuiiJt) ivtotiuus which tbev aup|>o»«d iniu<t 
esiiNt iituoni; iheriudTei. Tlw COTOllUlOllt tO Wbidh tbajT hW* COBM 
are Kt^tiorully very etroneoaa. 

The \n>rfc of Do la l!'>cho niicl Berard, whirh wa« orownod hy 
tlic Apiulciiiy ill 1813, i< kIiU thi' nio»-l complete on this snhjoet, and 
Ihf otio «-li(j-o results (litior tlio loti*t trom the truth. This BUpc- 
rlorily (•< Cauwd. not onlv l.v tlio oxirojne oftro which tho«.' skilful 
eiperiiacnliTsi exoroi-H'd in tteir ox|>erimcnti^ hut «l*o by the diri-ct 
method whioli thoy follow od ; whiUt iJie irreater part of the other 
idivKitisis had ro<-our)i<! to iiidirwl methods, in wiiich the oleiiicnt 
Uicy if>u>.'ht cjercUod fnsiuiintly hiit a very foohlc iufiucuoe. 

The |{vin.T!il coucluHuiu which l>e hi Kocbe and Borunl drow 
from thwr i«bor» vr«n> a» follows : 

1. The tpecifle faeata of the goMs tire not the same for all, mbo- 
thor «0 oomidw tlicni tD nftroaoo to voIiiiimi or to wa^hu. 

i. Tho capAoitT for heat of atnKwpherio air (that of wafer =1) 
U 0 JOea ; that of the vapor of wator 0 8470. 

;). The •<|K.fitic heat of equal volumes of atmnxpherio sir in- 
crcoNCH with the deniilty, hut in u k-w rapid propression. The ratio 

of tho prcasures hcinp -j.-jg^.j' tliflt of tho upocitio liea!» in 

4. Dc la Roche and Herard lulmlt, on theoretic oonsiderationsi, 
and ri.-<tiii(j, inorcovtr, on dirvct oxperiiiient-s of (iiiy-I.Hiisac, that 
the specific heat of tho pas inorenw* rai'idly with ihi; temperature. 

ihiise orti the uio»t precltn: iiuiiouit ou the »]H.oitic heat uf ga^ 
which wtt atpnaent po a wM t and wUeb araffUMrallf adnuttM bj 
ph?flel<t». Tlio lunita withia wbteh I am ohiigod to oonAno taytm 
in the Tif«s«ot extract, prevent me from di-ou<^inp the inolhoda 
which harc! been adnpted hy my predece«M>r» or to explain those 
which I have my?^elf followoil. I will merely fny tli i' T li;n-e met, 
iu Ihi.t kind of rt«earchcfv, prtat ditheullii!), uoi unli in die LXiwri- 
niont?i, liut id^i In |>oint of theory : the con-iMi i :i'uiiia which I have 
iiieutioued at tho comnionooii . :ir ,,\ . will render thoni 

«'a«ily tindcmfood. Thiu>, althoupli mv tin<t experiments arc Uficen 
ran old,and althouKfal aimawiaail tiMm »i thai «|>(H'fa in the 
Maaoimon the ii|io«itie htata of aoSdaakd liquids, it U onlv aiUr 
}u6ag the mott Tarioua metbodit and afiar haTiiiic fonsed the 
ncnta of their oorreotian in oppMta dlnetkm^ uat I aow, irtOt 
ooiitldenoe, proMnt my rendti to the Acadeipy. 

A I cording lo my cxperinieuta,tba ipeoiflo'liaatof air 
with that of water is 

Between _ 80 ' and -|- Ki " (C«nt.) O i-i~1 

n loQB u 225" - 02^78 

"niiM, contrary to the MpoHatenta of Gay-Lusnuic, die !g 
heat of air doea not raijr aHMiblj with the laiiii|MntaTa. 
rinionii4 made vpoD aoba odiar pennaaent gaies led to a i 

eoncluxion. 

In experiments made upon atmospheric air, under iircwuros 
varying from 1 to 10 ntii ti'iihcroK, I found no sen^ihlo dillerenco 
1ietwc4.*u the quant:- ' " >'[ li. .at which tho name mnfs of go-i ahan- 
dons in cooUiip, ihrongli ;he same number of deprccH. Thus, in 
ooDtradietion to the experiments of De la liocho uiul Borunl, who 
found a verj notable diU'erencc for prcssnreH varying only from 1 
to l>a atoMiiiiheraBS the epeeitto lieat of tin name iMia of git la 
ladepeadent of it* datuity. Esperinents made upon oeraral other 
PIMM led ni« to analoftons eonelQsi<>ni^ I ucverthmai proacut this 
law with Hume roxerve; I oaanot yet decide wlwtlter too capacity 
fur heat under ditlerent proiiiiirea is obaoluloly c<on»lant, or whether 
it underpucH a very slipht variation, becau.-* iny experiiiienL't, |>er- 
hapA, rmjuire a slight corryctitin for the state uf motion iu w^hich 
the paa was. 

The ep«cifio heat O iHT of the air, compared with water, is no- 
ttb^anallar than tho aaiiihar 0-MiA, adnhtad to 0« h Kodw 
andBeraid; llkdolTadfiaiiiiiiMnaaalWdaMnDlDallaaaiiiada 
nndor dUhnnt conditiona. 

Tho otliar elailia flnida whooa aiNoilie beat I bsro datHiDfaMd 
are: 
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In castinp the eyes orer tbia table. It is immediatdy remarked 
that the i-|«ciiie heat.'^ of equal vd}unie« of osTfes, aiota. and hy- 
drojrcn, diller very little from eaeh other ; so that we wowd be led 
to ailmit th.1t tho Kpocilic heat of the eimplv gases i^i the same when 
the^ po.'^.'i are taken under the same vuliime aad at the miio pre.'r- 
KUre. But for rhlnrtnf nird broudnc, nui2lb«r» have been iuttud 
nenrly equal to eat ji . rh.-r, but nmcb greater tblB thoee irhlA 
were ohtaineil for tho other Mmple gaaao. 
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The specitic beat which 1 have determined fur the vapor of watOT 

by .'I cn-ht y-.-'inihi-T r-f oxj-rr-rncni-^, l<'>-.l7.'i: it i« only about ono- 
li.ilt' III ih^it 1- ■tihii l.y 1 >i- hi Ki .i In- and I'.i-ri.nl. It w very remarkable 
that ilio sjjfeilic beat ol ihts vap<tr of water i» very nearly equal to 
that of ice or solid water, and only one-half of that of lianid wntcr. 
—ComfU* Iietuiu»dtVAnj<ltmitdt» Srimfndt l'ari$, l^Atiil, 

f. 674. 7Win«for«l/w tht jm.-rm,! <>/ Ht£^mUi» IiuHlvtf. 

The Iron Trade of the United Statei. 

PuoBABLT in January, 1S55, we jihnll have in the United >>tat4!s 
full Itt.O(K) iiiikw of railway in operation. Our railway building 
wnx commenced alwiit 1X.10, an<l the projrro'w has been pretty rcg- 
idar from that time, if we except the pfl>it year r>r l« (>. wbi-n the 
pcn-entape of increa.«c has been larpc and r«|ii'! I" .'uLu ny I, 
l^ria, there were ia,»47 tnile« of railway in operatioih «nd Ui,4i» 
miles in construction. Of the la!«t item il is not out of the way to 
xay, that xoinething like 3,001} miles will be tinifihcd in January, 
IBW. If wo alhiw 100 tone per mile for ironing • idngle-traek 
rnOway, tbit wotdd give a total of ],«OQ,000 tooa of railway ban, 
now or M.>uli to be in U!>e. But there it a very considerable amount 
of double-track railway in operation, and more in convlruction. 
I.et ii» rail Ihnt lUi ("c;ra hiinffrc-d fbcitfiiij'! fn:!<i_^rliirfr i.s far be- 
low til-' ill 1';irl- :i^;il « r Inn v ii r.i^iil urn mini i.f 1 ,7 1 ii i,' -i n i tons. 
This at |i. r Inn, [ n .inil |irir,.., jrive» ft totoi $1 1 ii,."ii "t.WO 
invested in ra. "av I n:- In I mm eiperienoe, i' i- tn set 

down tho deteriuruLiuu ut the rail at eight per cf nt. per annum. 
Wo fair that car tutor i m portaaiaaa wmibMr avra craaler date' 
rionttUnB. Elplit per cent, wear and tear weald be in,(MO tone 
per year, or over eight and one quarter millions dollar*, ami tho 
ainnunl fur the ten NubAcqucnt years, allowing nothing for tho 
dooUo tniok, and nothing for increiee of raHw^ traelE. would be 
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M80,000 toM, or taS,S0O,OM. In our opiniou, tliu isuiii of ooe 
boodretl mlllionii of doUan would ooint n^nrer the (Ivtiutud furthie 
rillf^ttemof rnilwiiv weftr anil teiir. We wish It to Us under- 
stood, that »■« havo |iiirjio*clr qnderaf.it-" ! tho liininiiit of railwny 
likely to bo in operation in Janu.iry. ISf j. Wjj have allowed 
nothing for donhle tracts noihing for luniuutji, &e. By January, 
18^0, there will in all probability b«> in operutiuh iu ihv United 
au,0UO utiles uf railwny. Between now and tbU period, we 
triiall hw to Auviib tbe iron for some 10,000 milM of new tncki 
and eertalftlj nmoli •a cipht per cent, per annum of the amount 
now In use. Alto)|^t]ior it i» mUtar a magnlScetit mm. We have 
■aid nothini^of the inultipliud iiMoof tnmforcars loiHimotivcrs. »tcan». 
cni^iuoa, uiachinory, steamboats iron wiiling-vesHvK iron buiidint'^. 
etc., whirh altogether go to -"111 tlir consumption to an bIdi -i 
unlimited amount. Wp hnT, Iia ! ^iMr thifiir to»«r biTctofore with 
regard to the iraport;ui;jc <j:' uuv inn iii,iiin!.i: i i^r.j.. the pres- 

ent OS the best moineiil I^r >>t«uling and «xtenditi|$ their worlu, 
and trust tbcy will du !«>. Hardly a day famm that we <Io mA 
hear of houiu new Iroo enterprise, atid w« wwh to itnprc^ upontha 
eoontry tbe iinporlanoe of ■nitainini; it. AVe call upon the coun- 
try to take this <iiie(ttivD of proleclion of otrr iroti riinnufuotiires out 
of the Tortex of party politics, and settle it upon it-H own merit."*. 
Nothing lik« protection 1.4 wanted now; but the time may come, 
when, ill con!>c<]Deoce of the org^izod niovcments of the foreign 
nianniacturersi, our ii.a:i'il'ii'-;ur«ni may need it. Let the country bo 
wise, and ^We it, Tbe present and prospective demand for iron, 
both in tliiH ;iih1 nthcr eountries i-s «> laripe, a<« to prevent any im- 
mcdiatu tailing otf in prioes. Let our manufaclnrero take heed of 
tfaa opfofftnnitiw «f (M MXt Ctw faam By onrefolaoH and eoou- 
ongr, md villi th* iM diay cannot but reap froiu expcrieneo, 
tb<gr'wj]la*<«B.tnal]y 1m ablo to maintain tht>m4i>iv<<4 against foreiirn 
wmpatttion. Oooo eatabllsheil, we hare tIk- i irnitiKi for supply- 
inft onr own consumption of imn. «i« wc li.r. u l.ii,^.' luid uf mauufac- 
luring our own cxtton el ■ill-. AlniM-r fvtrs l.>. ;ilirv .vrilif Union 
bis in.n riTtd other orc«. ^otii,' nl' iIk- Sm;.^ .in- m U beyond vulne 
ill till- ii-.i'l ■Jtber mineril-. Wlu-ii .'ur iiijuiuli.rrurern reach the 
{toint ol' supply ut • prolit, they then tv^iu tu comricte among 
tfaunadtWI, and tlMm tna {iriea Acagt to tho mean and fair value. 
With tho aid of naw InTonttona and a few years experience, tho 
Iron inanufacttirvnt of ihio couiitry have nothing to fear. Hat 
abould tho interent neeil ftxitering and protection apunsit foreign 
<Oinpetition — nnd wo do not believu it will — tho whole people are 
lound by self-interen to |t>''* ** we believe, will give it. 

Every part of <>nr <»mnt.'-r bna iron ijit^i»'i of irreat value. Tbe 
I nko Superior iirm.l. in -[TJiUiri^; ui' il.i. Snpcrior Iron 

Mi>untHii^ saya itiat their valuo hi scurcoly to ii« estimated. Their 
b iron enough, it i^aya, and that of tbe bc<^t quality, to supply the 
wants of the entire cotintry for eenlnries to oome, and the wonder- 
ful dejKwita of this metal are beatitiftilly cituated in a wi>oded coun- 
try, in tlid midst of a rich noil, with splendid streaimi, and w^ater- 
falK and lokex; and all of the<e lands have bcon b«Mgilt Within 
half a dozen yean> at the government price, or ten aulUnfi per 
acre: tiow their valuo cannot Imj Ktimated. 

The great Middle and Northoni States hav,^ ,il thom iroti 
minc3 of incalculable value, and when once in (>|H.'riitii)n, it will he 
no slight tutttter that will stop onr rolling-mills ami forges. Vu(s> 
fully »tiu-ted. th« iron manufacturing interest will bo strong enough 
to control aa party maishitMny^ beeanaa afl tho great inJaatrial and 
nuuwllKitarlng iatetwla of tba «raatry win bo Miiad with it. Wo 
regard thiii im tho great interest of the eoniilry, and etiiierior iu 
real value to our gold mine* a thousand time*. W<> tdioiild foster, 
aid, and protect it. There is no particular ne«d of onr paying such 
Iribtitf to < rrcat Britain as we are now compelled to do. by buying 
tt great pro|K>rtion of our iron frow li«r. Xlio foUowioc tabla, 
Rhowing the amount of iron itinde in that OOnBtlJT nt iDfhnnt 
period.s since 1740, U instructive: 

TuBI. 

174i> S.".."-,i" 

......... I'j'.'oi) 

1 80?^ a • • • a ■ 9 ■ s li< 

lf>i», li'i.-'t) 

im l,S12,t)iii9 

ISM I,i.V>"i,(H_v) 

Tl .' ii:riii;.:i< fur (i;i\e no doubt, is nnderstntod, bat 

the .'i^'.-n :.'i>ti' 111.- ilm |>4ut ii;ivi'-i uriwcnty rnrsrs mtLst l» enor- 
inoi.s. I: wii il l add somcthi:.^: r<i , nr i;.,ri.iii:il wealth, if w© 
ahould manulacturv any thing like this amoont lor homo ooaimut(K 
lion or fimign aiport. 



' P^n tt« AauriaiB fraa JbaiiiMam^ loarail) 

Th* Coal Supply. 

TilK various statements put forth from lli*.* . nal-mining districts, 
mostly to the elVeet, that t! ■• ^'ii i ly for the seuAon would be insuf- 
ficient, nfcee»sivrily elicit» a great de.al of itujuiry and eoUcitudo, 
The mining nperatioM aod Mweaaaf mmishm ao multiplitd 
Iho past few yBan, that it mmld be Alllcalt to coma to any aettlcd 
Jmowludgc of the true state of the ciu^). With vcnr iittio raHe^ 

tioa, we C«n coooeive what wuidd M.>em the policy of thO cool OOm* 
panics — to give a.^ strong an impression as powible, that the supply 
Would be insuHicient, for the purjioso of hurrying up tbe orders 
iH-fiirn the rressing season near the clix-e of na'Hsp.tii^n, when tbe 
1 iil;i:iri 1 ol ■ iov]i and trade deii iiri'l- :irc [ hiinly .li_!:erminfd, 

and ttic chancer of «trougoultt|>etition among tiiom*vlvvs very |»rob- 
aUa. Wa itata thair pcUa^ in the stn>iigost light, but naat not 
bobQBded, ao aa to he abnrt-.'iighted, of possible coutingt^ndea. 
Tho DM of OCiul ;w fiil 111- " irii iiiih iijcrca.sed, and it is likelv to 
bear eompiiriM ii uith r : ,- n:< ri :iM.il v >n sumption of iron. Yhe 
manufacture of anthracite iron has been nmcli extended, and tak- 
ing tho home niaimt'acture as e<jually incrcflied with the importa- 
tions, there is a I'lfisdrtiptitin ot nearly or tjiiite tif^y |wr cent, over 
the year Ir l, imjurxviMc i.> ui Lnr.Hi' ligures, save in 

respect to the importatioiks; but wiierever we look into the domes- 
tic iron operations, wo discover a eorrcs|ionding inereaMd activity. 
In respect to the <lomestic cousumptioa of coal for iionie purposes, 
we know th.it, with tbe increaaed fntpnisy ef tlia eenatiy, the 
cointbrts of homo are ninltipiied, and that fuel malcef one of tbe 
heaviest items. Tho ilscs of coal for general manufacturing ]iur- 
posfs have, likewise, been much e\len<led ; and the steam naviga- 
tion has received i . nr » vast addition to be fUpplled with a 
large amount. i,j tli. —• t> r.. ral facts, we must add tho clisnccs of 
boavv tolls for Ireigiitage. mid if there is much of an extra late ile- 
matiil, vex^el" will ex|>eei a reasonable harv est. Thus looking n|>on 
all «de» of the question, i( seems rcsajoaablo tu inake aure uf a sup- 
ply at any rate. Trobably at no pMt time baa thoK been mora 
wtcerbdnty in respect to the probable halanoe whidi liTW riae to 
yxM'Ulalion, or depressed DenlimentM according to Smbt Tiewa. • 
Tho figures iiublishesl of shipmonit from old ««nrees do not ahow a 
suthcient increase, but new com)>anies have started new oiK'rations. 
and these are likely to make up for some of tbe increast'd demand. 
Thf RDxlety of companies will probably anticipate nearly tho re- 
<( jir. rl Mjpply, and. if necessary, hurry up tlieir operations to nieel 
Uj^: demands. It is quite as reasonable, and even luuro t*>, to givo 
thetw general points, as to quote tho riii|nnenla af tea to twenty 
old companies, witltoottlw tiL'Ujres of the wholonnmber of ennreat. 
Tba general mlo baa almoat uways proved a good one, to gat Inn 
an|iiify eoiiy while aUpping rates are hiw. 



Olioap Btationaiy "ig*"*^ 

IWi knowleilfe of the details of a cheap and enbetantial engine 

is often of great service. Tliere is scarcely a town to which railioada 
have just penctrnled, but hiis ocejision for just such esigine*,anA 
Some enterprising builder mwn find* it profit.nble to make a st-t of 
patterns for his own u.se and for tlist of his neighUirhood. Wo 
have the notes of a very cdieap. strong, and f*rvireal>le u]<ripht 
cngiin . " liii li riiiiy be of use to sotuo of our readers. The engino 
is Ufa kind particularly adapted f<jr eaw-inills, inachiiic-shotiSk uud 
fonodries, sash nnd blind shops, A-c. It occupies but v«r7 litlto 
spaoe, and being very simple, requires but little e.vpcu.se tbr ila 
operation and maintenance. 

Cylinder 12 inchw in diameter, 24 inch Klrt>ke; steam-ports 6 
in. by 1 in. ; exhaust-port H '"• wide. C'y Under is held by bot- 
tom ihuige only to □ twxi-plate, forming the connection cd' the col- 
umns (if the frame, and is made tight by a lead joint. Weight ot 
Oiylinder casting in rough, ilm. 

Frame is of two hollow columns connected by bed-plate at 
bottom, and cross-braeea Cur pedestal seat nenr the (op. There ia 
a Ktoul rib on under tide of 1>e<l-]dute, by which the iHittoni of tlic 
engine is held in a I«> inch timber, boita lieing used to secure tho 
engino only upon the square llanges on the tojn of tbe rol- 
unms. The columns are 4 feet from centre fo centre; 13 fe«t 4i 
inches fl-om bottom td bed-plate (eiclu.sive of rib> to top of upjier 
flanges; 10 feet (I iu. from bottom to scat of pedestal, am) II feet 
i in. to centre of shaft. Columns 8J in. in diameter junt nbovo 
baiM) inouldiDgs, and fti iuehe* at n«ckit. Wtdghl of frauio oavting 
WIBllMk 
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Wronght-iron shaft ii inohes diameter, and Ti/W-t loiifr; bcar- 
ing«4| in. iliiuiwtor and 11 in. Ivag, ^-wb««l with flat rim to 
t»L'lt from, aad ia 8 llMt in diaiiMMr, 14 m. ftwe» nd imiglw ftboot 

250O lbs. 

Piston lia* oast-iron tmokinjf of two outer and one inner rinp, 
each of i in. tliiolinesa. Tiston-nMl cut otT 3 fo«t 1 1 iiH-lie« in tlic 
rangb. OoBDeotiiiff-rod 6 f«ct 9 iuoliM lonj; from centre to centre ; 
bwring crank end 31 lnm«« diametnr, 2^ inches long; forlt 
•nd St cru»!)-head, eaeli Ihiarin^ being 2^ iuelies dianivter, and 3 
iDclie-" long. Crank-pin held in crank hy a flat ko.v. 

Kccentric \t of viinaliJp thmw hy Ojrining one cocentrie 
within the otln - ' m' irim r i i rriin\r having 1 1 inch throw, and 
outer ouu inehcii. 1 ho e€(<t>utriti-i are usually sot to be ■djul^t- 
able at 3K 31, or 4 inches throw. Lap of %alvo 1 incli. Repilator 
i« of A »impls iMiilero, nocured to a bracket boU«d to ibv frame. 
fiteanMiipettftttlBtib iHhpkM. W«t«MHM ftviii fbcwpfnop to 
boOer b li inch ^knatar. B«ilar b M nat kmp, *i iMdiM in 
diameter : has 3 10 inch flnos. Shell of boiler of i inch iron, fli)U» 
.'S-IOih incli. Coi't-irou headH weighing COO Ib<. e.ich. Entire 
boiler weighs 7i>00 Ibx. Boiler i» het between two 12 inch wall-i, 
40 inches itfmn in clear. Under nido of boiler 42 inches fnim 
hearth ; Aiul thera ia ai^flDe bqrood grate of 7 iuebet ileap around 
lower half of fh* bollar. Grata 14 iiMllea Ann Iwltoin iM« of 

boiler. 

To bnild this engine cost-i at foUoWi: — 

lii>p|i ih«. rii«tiiig», it ^ iTiit-1 per ib., ■ . . t'iTO 00 

rilii»h:tiff and -■trtliiiir up, . . • • . 310 '-tO 

Itoilcr T'Hi-j Itf., ul 7 tnili- ['OT lb., ... 4'.K( W 

F«<giB(, eaufio&lUoo, and <nna, ... IW 00 

Of late years thero Iia.4 h«cn a great profit in lUnWaf ohaap 
Ktatioiiary uwine*. During 1H51, engincK of the aboTa •{>Mlflcft> 
don oonld baWlt at » eaat pitas of l^.'iii to IhTIS, wliile they woid<l 
acU at tlia hum tima for $I,tSO. The erecting of the engine and 
aattihg of th« boiler were always charged fur as oxtriiK, by the 
tmlldCfv. More than SMO engines of thu ubove gciienil dcr^criplioD 
hnve already been buill, by dill'efeol makers, and have always 
rv.vi. ^ti«iiii'iioii, where an efl'eotiva and Monomical ea^iiawas 
woiited.— ^w, kaUmad JoaruaL 



{Vor Applatooa' Mechaaiw* Uagiuiaa.] 
The Oeology of th« Prwiwml. Thp Mi»»imrippi Vallpy. 

A DK8IHK to xec Uio Imttiiui of tlie oi*iiii '..>i'! li iri l.iiut been 
cjt|>orieuccd, uri p rlnii- ix; irvjed, by alniot . itry dtio who liiu 
gazed upon its surface. The linagioation limb a uide field for 
apeculatioiiH of the strangest cliaructor, on the rcvelutitms which 
-wontd ba nada hj oaaQvaring tba bad of any cunsiderablu imrtion, 
Tha hn wneki^ an^n^ tNMMa, iu^ io diffiimit stagas of verj al«w 
dcewniKMitlon ; tlie BMtitrad traamrea of gold and nl*ar, f^glng^ 
IMiBfa^ Ac, which may at IbM tlioogh c l>« ituppoaad to fiirra ila elit^ 
atttaedon, give pluco on a Itttia reflaotkm to other coii<iidvraiionis 
of a more philowphical and more deeply tntcn.«iing nature. l1io 
bottom of the occasi. >v:t j; tli • i \ception of a ^l i;:; t current*, 
may he sHppo«'<l ! > l u in n ft.ilc «f perfect rt?.!. The cnrling 
wavc.s which lii'^h i:4 mrLi^ i. t;ii! long hca\"y swell which 
slowly roll-i thii iluiitiu^ bark, auti tiiunders with sullen roar npoa 
tlie lieach, are alike iuetrectiTc at a very trifling depth ; and the 
Buddjr riven vJitob miitgle in this bonndlaat reMiroir, bearing 
tba mO ftom tkt blaitar «f awry tentlhy imdar baavan, baaa 
oabttif dapoaittbairlonda with As waKhingn from the neighboring 
aUflii and Aallowa, where no telescope ni»y survey, and itotbing 
bflt tba deep sen-lead cm po>»ibly disturb. Htcre is a depth usu- 
ally tkMUmed at le.ss th-an a half mile, below which, from varioun 
iudicjiliotif., neither animal nor ^egetabIe life U KupjiaH^d toevi-i i;i 
any fonn, or even fermfnialion atid decay to jirocecd in the nnmv 
manner :is itt th.t siirtVe. Except nnikr extraordinary cmcrgen- 
des, a« when pursued like the whale by rcmorscle-ss eucmiei, none 
atO Wlp|>oscd t» venture into the darkcc-t bosom of the deep. Nei- 
IIibP aoimalcale in ita niinntoot fonn, oor acale-enoniited monitfer, 



[Saptambflr, 

basking in the frccduui of the tempeat, dcQl^ tO datoaild iOtKf 
consider able depths. Whether tba tauiiaBia ptaa w ra ia inoon- 
rfitent widioigankad exiatanea, OP vbatfaar tba bairiar cooilMaia 

the ahaenoe of fbod and heat, or agidn tiba «frTt"ft of tba vi*!^* 
ing oxygen of ife atmnsjjbere, minnte bnbUea i>f wbicb penetnrte 

the surfiic.'. .(inl M'.pply the narrow lung*, are speculations purely 
physioloiri. nl. a:iiJ aBidc from the object of our present inqoiry. 

The «-'Cij:in iim.I l-cinp (■<'tiiin','[i rt "fi'liirles ft' nur 

Htrcam;, and giving back nothing bat tiie purest water by evapo- 
ration, must gradually depoeit upon their bottoms matter varjing 
in amount, color, and character iritli tlie locality, and alw with 
the period of time. Water in ouo locality, which liaa been deport- 
ing bat tbo finaat daj', and in tba um/t bomcaopatliie qoantitie^ 
baoomta, by a tamporary freabet, or tiw ebanpag of tba enbon- 
chnre of a river, loaded with a coarser gravel, which U ugaiii ex- 
changed, perhaps, for centnriea of almost absolute purity, "nitao 
chnngos wouM <.i r '.i r.rlv r. -ult in the production of strata like 
thwo obticrvfil 1 11 truinv parts of thu dry and substantial lands 
arouii ', iH. tl:;it i ;iri t'rl i iatniners have little hesitation in j^r.-nQunc- 
iug that every acre of the habitable world has been in turn, per- 
haps repeatedly, the bed of great bodies of water. M>roetime« fresh, 
aonetimos salt nod oontaining remains of ourioe aniroaii, and 
again brackJah and pnaeBtiag featvaa partakiiig of Ibia nixed aen- 
ditioa. Tbis ia bot n ihoiillar malfcod of enlTfaig at oonclosiona 
■our aoia flnoily aataldidiad by aocb addilieiud diaoovery in geo- 
logical aisence, that every grain of earth yet examined has been 
inHnenced tn its present form either by volcanic hentor sijueou* do- 
posit, acting through longer or chortcr |i. ri<.iN; ni d however 
much it may outrage our unenlightened injinlicis, t. rnw indicat- 
ing these derivations, togotbor with others pointing t.. :\ | n tmble 
combination of both, are now parts and parceia of the creed of 
every attentive mind, assuming to search tliewnoat mbliBa and 
laating nonamenti^ and to "look ibnmgh natoira vp to natora'a 
God." 

Tha laoflb ef tiowtbat would bo icquired thus to revise and 
TMhape aim and ovar the anrfiuw of our planet, by gradual aUer- 

nntions of quiet snMdence or (1:11 IV -n ■ cannot well i i < .in; , i . . V 
Gcolouislft have relinqnislied, iti » jiruu degree, their i.n.rlj llitu.-Kis 
of fii.Iili M ii^^il \i •li n; n|i:;rii'.Bls of continent*, and the ]>rodnction 
of immense waves in consequence; and in view of the fact, that 
variona pmlions of the earth's present snriboe are either emerging 
fonn or ainldag into the aen, have laeiUy conaaotcd to aaoriiie moat 
of tlier«aaItitoaieh««tbqiaaIk«aand moregradnalotwiigaaaaai* 
now pngrmlng: Vlthia tta pariod of n ft w thomaBd yenTa, cn- 
braeod by the reeorda of history, the plalna of Bodow and Gomo^^ 

rah hnvu boon plunged fur below the level of the sea ; coral reefii 
have emerged from the waves by the indusiry of minnte insect.s, 
an<l l«en clothed with vegetation ; volcanoes have ari<«u from the 
de])tbs, thrown up millions of tons above the great wti level, and 
expired; and in one caw, some hundreds of miles of the western 
coa<t of South America was raised aevend feet verticelly, and so 
remains at thii^ muisiCEit. Sur i3 it alotw in the torrid zone, and 
tha rcgiooa of eanb<|aBlces and tempest*) that Aaoa eifeota of 
aooia giaat oanaa an eaoabintly timodring. Loidt !■ tha eoUait 
legtonaof Amerien nra fonnd to be riakiag qirietly beoaath Oa 
water, while the Korth of SoroiMS tha began of tba aqaaDy 
fri^'id Uiplander, i'* rbtof 111 aomo pliota at tbawtaofnaa^yiivo 
fcct lu-r century. 

Thc*C gradn.Hl changes, taken in < ■rnu i tim wirh .\ vuri iliU 117 
iiii^rnitory ^ubtcrnineun beat, are l onsidercd suthcicnt to account for 
iiKxsi of the changes marked on the surfnce of our planet. The 
gradual vlevationa or depres.<ioiis are lutemiptod by long stationary 
periods, in whieh condition wo And tha ntaaa of tho oontinentaaiid 
islands at the pnsant daiy. Tbera to n gonatiint tanptatioin Io bo> 
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1859.] OEOI^T OF THE PBUSBNT- 

Vm,uwtaA IqriraAirbgrwdiipadtiaiB aluMt vfwy patf- 
tioB,thitthtaoliaBitt«t«r tt»««rAlwitawiMnMMd,agt It 
haa reotivad addittou of nutter ftoui wan ezlernd mdtm, Aat 

"meteoric showers" were once quite frrqncnt nm) liouvy, or ttiat 
our planet haa been made a tarf;et a$niin-'<t which imny utid suudry 
wanderini; cometa have iiupirijjcil .iri i ailik il to :ii luiuw sumo score 
of Uyern ill earh mi)lion yi ai>; Im! such i:» not nccwwarily the 
CMe. To th<! u^iuooii.-! uii<i igin oiii. o^nciia buforu uicutioned, to- 
gotlivr with Uk' tiiovctuciitM ul' tiiiuse* by attMluneat to icebergs, 
C)«ci«ni, &c., uiuy hv uitcribod all Hw WlMiM «f matter and of 
poiitioa which, under the harsh naBMa pn^'H* to 9Miogy, have 
idMatadyofihapnAMndartcriMdaniiBteDeiti. Tha 
taffbaadammiiMiwIlatita iMaitaaon thaaarfua 
flf tha Totoanok and tlia aflbaU of voleanle boat, now meUlng Into 
flnU tha aoUd Rtnita miles bc-neucit the snrfaco, tiui} K'c'i>ii;u iqi- 
panat ia ladge* of grtuiite, when ugv* i>hjill li;iv<.' wushei] itwiiy uiid 
radapotitad the ia[K'rini'uriilH.Mit c.trtb. 

K«tioitiog Crotn analogy, and from cortuiu jKMitive indicutious, 
tho foruiatiuiui, wliothcr by water, or heat, or compounded of ejicb, 
indicate succeBsiTe periods, and in thu siemto the layer) may be 
said to resemble the pilt» ot' volume.-i in a l>ad|y-arraoged library. 
Gaologar baa bean po^icaUjr and yat trathfiiUy lamad " Iba world'a 
UatoiT of ilaeir;"-* UatiMT fiv fron aanplala-aootaliilag aaay 
a hiatiM and interregnnm, talk jrot ftaa from maoy of the fiihiai^ 
allcgorieii, and prejudioea of irrittaii htetory. Agm on agea ara 

nuiipost'il to hiivc i'l;ii"«i.'d I'rior to tlio ixistfocv.' of animal lift>, sul'- 
ces-sivo pi fiods dc'vclu]>cd iitraii|;c forms luni; aincc extinrt, which 
dUcv ci'lfd cadi other with gradual approaches to the present form*, 
until the iiiiMiern strata incl(idi> in their deposits bones of men and 
animals uow living on the i>urt'iicc. In the Idand of San lA>renzo, 
near Lima, Ur. C. Darwin found, at the altitude of M fvet above 
tha aea, shells of apadaa now swarming in the noighboriug seas; 
part of a itaik of Indiaa aam, plaltad nsh, and avan oollou thiaad; 
and the neighboring main land bears similar Indleatioos, that tha 
bod of the ocean has been uplifted bodily to a hcni^ht of 85 fbat 
above ita present lorfacc, ainoo the region was pcoplc-d by the Po- 
ruviun riu r. A potucivhat simihir iiiatiric* of recent deponit, but 
coulaiuing a -•<triiii:i|,' pru^jfof it-; toloraLilo imti (uily, may be Sound 
in the fact, that the \'iitita:i find (.'ui>irol in the venerable city of 
Some, on elevatious of some 200 fuut above tbv plain uf the Tiber, 
are on a foundation oontalBiogi amongst remains of some extiaot 
apeoiea, shells of marina animaLt now exist lug in the Mediterranean. 
Kaar StoeUiolm, la Swadm, horizoutal beds of sand, loam, and 
marl, contain the same aaswijiUge of ahell-fiah aa now lira fa the 
braokidi waten of the Baltic, miagiad with wbioh iwnaiaa are 
some rude works of art, and portions of Tassels bnllt before the in- 
troduction of iron; the whole marine formation having bwii ii|>- 
rftiwd, so that tho upjHT bods nru ftoinc 60 feet iLiu'ljcr than tho 
wAlvr. In the Uland of Guad.ilonpo, AVest Indie, a solid luiicsfone 
occurs at the level of the sea beach, envclupmp' bu:iiau skc!ct4ms 
with entire coral* and shells, fragmentji of jiottery, arrow-hcaiU, 
and other indication* of \i» recent date. A limeittODe, with similar 
ooatents, haa been fonnad, and la atiU fonning^ in St. Itemiiigo, 
aMMiBghhi»aawl,thaaaw«yaaaaat fcn a a goa a fltBiaaaiiilliBd 
««7 ndnpaitaat portioa of dw aaidili anritea. 

BaTing thai afrtred at a ganeral aad oouprahcniiTa giaaaa at 
the changes continually progressing, attention may now bo con- 
tred ou the present Misjiis-iippi Valley, an exhibited by the survey* 
of Mr. Eliot and others, witliin the few years past. Sir Charles 
Lyeli, in his seaund visit to thu Tuiled States, in \ti45, dovutud a 
OOnuderable degree of attention to this region, which is thus al- 
luded to in his " Manaal of Geology," Just repnbliabed in this 
oountry , im<\ from wbkl^ ai On laltat and parhqia Mghaat 
VOL. UL— S6. 



—THE WSSIBSIPn VALLXY. 
thotify mtuHt, a large proportiim of dia 
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"Biippats |i«rt of a oontinsnt, comprising within ita lars* hydrogmplii- 
c*l Wlu like tliatof the MlawSMipi, to »ab*i<i» sevcml inchos or tWt lu a 
cwimiry, «» the west coast of Ureenland, utcn<titiK Siio niilun mvrth and 
siiulh, f.ri n Binkirit frT tlirwi or four eniturifii. (icf.t ctii '.he U\-t<.i'h-t 
00" und (;.<■ N. 'rii.T- iniuiit U) uu I'licMneliment of the i^'n ul rivir's 
Iiio.rli. in ti-ii;«c.p;.'iu'i.M.r thi* rhaiuro of level, >Mit tl'V fwll oi' i)it' Hjttvrti 
fl"j» Ihir from thu itiicrior bi*in/ Ifst^i'iu;!!. thr main rivijr nrid iu trilMitiirifS 
woald I'.uve |«>wer to curtv don ii tu its Jt llji, wd m divhnnri: inli> tho 
ocean, Ui« •vdimciito^' matter' wiUi wbieli tbey are aDDualhr leaded. They 
would nit begin to nuM their ehsnasls and suBTlsl pUins Igr ds|wislt>Bg In 
thein the lieuvier Muid im t i«hf>lrii wanhnl down from the nplind eoantry, 

and this opcrathm WOuhl take j 'li.^ ni<i5t rircclivi^ly, if th^ uliiouot r.r unh- 

■idcDco in the interior nus lujc^iuui. iciu ckiviUKv if. un tin- itl.i.ir, it ex- 
cet'de*! Hint of ihc reBi'-« nc.r tin- ji. IT, liicu, llic miiou iirc-u i f liijd (mj 
agAin iiprir;oi'.i 1.. inn i. r !.. itfht, tlic. full, stjd ivmi'ij^iii'iitly tin- vtl'> 
cjt\ 'ir'tjvtry r^^ I- r i\ ■ ■tiM in^'in In jiiaiyinrMt. f^ch of thcni wuiilil 1*0 lens 
RivL'it to •..ijrtl .u' tt^ itlluviol ]>laUi; and their power ofmrryin^ tJirthv mat- 
ter Mawiiril, u:i I , I •■cuarhig o«t and deepauiiig tltcir dtuniicbi, wutili) con- 
tinue, till aili r u Ijjixn of many thoosand yaara, each of thcia would >i«>e 



troded anew ebanud or vsllsy threiigh a fluvMIe flnmitlon of modern 
i >ie. Ilieaarinaaf triMttnaoDoetliariva^BlaaeatlheMTfaMtorgrMtcat 

.:> ] rewlen, wonld reeislu fHnginir the valley Ma In iho form nf a lemes 



:ijij\ir« ntn- flat, hot ill h'ttliiy *Io!»Sn(r down with the ir'''0'riil icHii^iion of 
la.' rivi r. Kv. ry wt.rri- :l.'.^ ifrriu^*? wnnhl j>rv'*ent cIii'h i t ^t.\: i l Hsnd, 
fiicuiif tl.i: riviT. 'ri.ii'. Mich a ..-ne* of inovi'nuM.t--* li;r. iii-ifwily takfji [J|K4 
iu tilt' niur.i Mill- *, 'il" tl.t! .Mi^^iniitppi luid in il^ lr,tiN',.ry vullcy* during 
o*eillttli''ti>^ «■[' Il'.cI, 1 havt; t'udijiiVytcd tosh",. iL in; •.IcM.-riptiun of that 
coontry ;* and tiio I'rMliwiUtr skolla of oxisliog sjxicWs uud boaw of land 
quadniped*, |iwtly of vtaMag mm ptsss r rs tt ta the tanasse af tnelalUa 
oriciu, attesi the cxdiuioa or ih* aaa daring Ilia wImIs proesaa of niiiff vf 
snd |<«nial rc-vxcavatUHi." 

■* The itcviiinnlation of fluvlatUe mitter in • d«lt«, dnrinK a slow lub*!- 
dence, iiuiy r,ii.ii the newly-^itincd Jnnd i»ui>rrfleinlly at tho wme rato at 
wilt, I, it. luiiii ititi'int xitik. ft) Itiiil '.lirw! rnuy f[" down I-Uiuirr-U or thon- 
i..*liii. Ml [.LTpijr.iiiL'Mliirh, tuiil \el \hv Ufa ii"riieriii>j tin- ■U-lla lusv ul- 
WJ\* U: cVclU'Jcdf tut' wlnrV dej:.>*'it t.^j|jtiriuini; \if he ti rrf.trul oT fr«>h- 
wiicr ill clinr;trt<Tr. Thi* sppear* to have luqij.-in'd in tKi- .[c tii.* both of 
Ihv I'o and (i.iii|^i7K, Cor rcpc'iil jinu^iiui V.-'riti*'., jKiif'.rutiiiir In the <lc|t4h of 
400 ftwt, liavu Uivrv kIiowu Ilial lluviulJIa sttulik, with »hclla of recent apccica, 
tegoUMf witii ancient *ur<ac«« of land snpportlM tarf and tonal*, an «ls- 
prawed hnndrMla of feci below the n» level, f Should thaae eaentriia be 
once mora slowly iipiaiMd, thci rivers would carvo «at volleys UiriHiitb tha 
lieriiuintal and vnoonnQlidBled striiLa a.* they rue, Hw>.-e[ilciKaway the gnmlcr 
poitleu efthcoi, and laavlof mere I'ragiitcots In the •hope of terraces akift. 



wg nswItr-tMiBsd sUa*ld aUaSk aa msoumtDla «f the fimisr letrals si 
iriOththaiifSMiaa. Of tUiaatarsara "the bl«&," or rmr etlOk, no^ 




bonndinif tlic vnllt"\ of tl^e S!i-«isft:jiri th^oijijl) a lurire j.r'^tiiMi uf ■:-jfir-i_'. 
'I'liim let u t>, fit:. I'Ht. r*'prr;«i-ht the luhn iiU (iIrjci of the Mi^i")*!] j-i, ii [.lain 
wiii'-'li, at tilt! point ulltol.-ij to, ii :nan! thsn thirty mdps hmoH, and ii» truly 
0 proli'iii.'1'tion o| ihi' iTio lem dulUi of thnl river. It i» bonndcd by hlnlTs, 
tlic upr-er iKirlloi;* of whieli consist, both on the es-it and went "sido, of 
ahetly loam, No. t, riainf from ino to soo feet above the level of the plain, 
and containing land and (hzahwatcr slinlls of the genera JMU, Pvpa, 
ciNM, and LgmMd. of Inc same spccicji ns iboac nav inhabttinijt tho nrieh- 
boiinir forests aitd swantpe. In tbe same loam atto. No. S. are found 
the hones of the Mn>t<Htofi, Elephant, MvKsIunyx, and other extinct qoaJ- 

" I I ;iv ■ iL'ic. '-t'll to uliow ll-jit th*. 4!rj--:tftits forminir tl.i' i|rlt.i nnil allil • 
V'lil j ' .11. i t' ti-L' MifnUiippi coljni.I lif Hi'diincnlary matlfr, c\tcM;diijk' awT 
no nrt'ii <ir:M.i'tiy n.iitnre mde«, and ki-.r-wr. in some |«rt9 to l>e fo.v,ml h'ln- 
<iri'..I tcL't iii.'cp. Altlioiiiirh wo mnnot e>tiirittto correctly how riinny yrnrs 
it may have miiiired fur the river to brinf down from the upiicr country 
to lar^ a qnanUQr of esftby matter— tlie data <br atuh a ooatpatation beiug 

yet iocoinplale— ere may stUl approximato to a maximam of the time 
which sneh an operatieii miMt have tokon, by aieaitaioiag exparioHntally 
the aniittnl diachaiae ef valtr tbe Mi>aSwtnii> and the mean annuM 



auiouDE of »>iltl mailer contained In Its water*, lowest estimate of the 
tinio required would Icn ? us 1 i [u.-. ifti a hifh antiqnity, ainonntini? to nuiny 
ten* of Ihounniids of m un. r.i i ;ki t \:- tiinr il'^ta, the ori|rin of which i* nr '. cr- 
thvl«*!% all event of ytv^lenUy, wh'.-i, c.^Ltncited witJi ihnso (crraccj*, c, and 
(/ e, 11^. ICifl, formed of the loiuu Ni>. olxive mentioned. Tlicse materials of 
the lultitl's a and d were pro-im r t, the rejidcr will observe, diiriui; tlie flr»t 
part of that great swnUatim of level wbioli demsaed to a dapth of tOO feat 
aliqisr am than tha aMdera delM end aU^ 
— . — '-^ la lla fcfBisr podfloa." 
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THE UBCUANICAL AGHON OF UBAT. 



[]Sc|lt€IBlNf| 



(TWMhM ft* AnMuT HcdMrfOi' IbpdM B«M L'lUiUMllm.) 

Vinxm a bod; I* tipowd to the action of hent, tliere i* prodmod 

tbe |>lHmoiii«cui of dilatation, that pbjrifiens cx]>Ulii bv tiajriDf that 
tlie calorie has peiictrutvd tbc bu<ly, and titkcn tli« pliior of Iho air, 
or n'ater, or any othor Kubxluiiro inlcrp<i«ud iu the ]K>re4 ut' the 
bo<))'. In order to p«nvtratc u body thuis the caloric liun had to 
ov«rcuiii«i a certain n^^i.-itaDce, aud to exert a meclianioal action 
(aftiun mcfaHigve). In ciin»c>)iieii(-e, calori<- U a force that oaa bc 
ntiliaod io tho aitii and io maoitines identical with tha *ttaiii<«o- 
gin*. It k tUa idaa that Oiptaln ErioMoo ia aodaavwliif to real- 
lia In Ui MW Gdocia EagiacL The idw of OaptalB ItkaMU ia 
Dot new; in IflM, M. S. Car not pulilidiad, nudar the title of 
" KeiliX'tiun.i on the Motive I'owtT of llout," a work explaining 
tliu iiriiivi|ial pticnorucua duu to this agent, t>ut which introduced 
•:ra\r trror*, wlilcli have long existed in sicicnce. wlncli aro 
niit entirely got rid of yet. We will give tlieiu Im.1««v iu ;i lV« 
words. 

In the explanation of the Tii<-cliani(.-al action of baat, M. Canuit 
aat itatth, that " the eifcit producvd waa dm to (ba paaama of ih» 
oaloilo MnMB the motor, and tliat in eoniaqiiaaea than waa nakifa 
afthalaid. Calorie tela in smnwaiuiDBoiB to tbe irater that 
uoma » mtar-whad, md «f wbieb th* laotlTa power dependu on 
the diffkranee of leral that detanoinaa tbe flow. In applying this 
rv.i-. hiii^ ilii steam-engine, the boiler may be compared to tbe 
hc:i l vi w all r, ;Mii the condcnwr in «<»roe sort to th« inferior baxio. 
I'.i ui:iiplvt<3 tho analogy, the word /all might l>o nucil l'> > <[iri. vi 
tho paasago of the h«at from the kKiiJer to lite coodenter, and tho 
height of tha fUl would cflRatpood t» the diffmiiioaaf taH^ai^ 
tarei." 

At On apodi of M. OkOOI, this first fiut was aoooptod on hia 
awertiaB, and it waa not aran attaaaptad to try by axparimeiiti, 
whether the lamp«Mt«m wa* {naNrrad in tbe (team bafen and 
altar tfavMOomiiUiiBMirtortba work. K. Bacnaalt Unadf had 
not tUt blind oonfideDM; and from the nMwt preolie naaaorea, ho 
found that, in a machine of expan-iion, without condensation, 
where tbe Dteani entered at S atmoupberes, and left at z«ro (of 
]irf^s.iri.->. llii- .|ijantiiy <il' In'jit ]inw.,"v-'l by llie "l-juiri on CQtcriug 
was units, and on leaviitg 6^1. la a oondvu^iug tnachioo the 
ditferenoe waa utill more Mnaiblo, tbe numb«r (^3 Iwing rcdnced 
to 619. In the firat cbm there waa a low of 16 nnita, and in ttie 
ae«(ndafeHoft4. 

M. Qrootabo awerted that Uw gcantttiea of heat diteagagad or 
Bhaorfaod hy flio mm ahitfo oidy dopmdad on tha taltU 
and Bud aonditiona of teni|iaratina and jminat and ttat Oair 
irara «fttii«l.v iudep«ndant of the iatarmadiale oiroonHtaneaa 
through which tha floid puaod. 

IL Joole baa tried an est<eHinent, which has the approval uf 
Sf. Regnanlt, in order to dcun'ii-tra-.o tho t;iUity uf thi* awicrtjoD. 
The foUnwinf? lire the detaibi ut ilti^ int^euiuuii «sperinii-nt. 

In tbi' tirst ]''.:u-e, air wan coinpreeeed in a reMrvoir to a tension 
of ten atnuwpherea ; the reservoir thus charged wai> placod in a 
atdoriiDOtar,' muldenly the capacity of tho r«iicr\'oir waa doobled, 
tha piaamra daMondiDg to ft atnoqdianM^ aud tiiia dilatation gtrp^ 
dvMd a aoU appmiiibla to tba tbanaaaiMir. 

In tho mat |dnee» there were plaoed in tlie aame oaloriaielw tw« 
raaarfolia, of Aa ■nna capacity : in one, air waa corop r ea w i d aa ba- 
fore Io 10 utmospherc><, and in the other was a Tocuum. A com- 
iniinicjition wait suddenly fonnod between tbe two vcueU, and, if 
ri'(-\'iril wjL- .iiily hii.l III liiuil condition.^ iif the opera- 

tii'ii. !i l•^^^^•^irl^: ni' N'T'ij^Tttiuru Uiii'.iltl take place, the same a.* in 
tbe [.ruciliiitf (vi-i' '.l e pressure, ot o mrn', in both, dtsccnding to 
i atmospbcrcs (ueglocting the coutrsctioa frum loM of iieat in tha 



IfaMt). But Uii«fttiib^dldiiiol take phMa^ tba IbaiaiaiiattarianMiB 
Ing perbstly fliad. 

All tliaaaftcapMvaitbatitLiMceiaarytoahaadim tboanetant 
ttaaoiy, and aeoept ia jfiuot of it a ww one which will better ex- 
plain known phenoniena. Thra new theory recogni7«« that a oer^ 
tain i|iiiiriiir . ,if :.i i-. 1 :-t. .11, ^ iilu r, ih u it U Imtisforuied into 
quantity uf li 'IlH:, liiat. ti« Muri. jir,>iliirv'<l i« |i«>fiorti'.>nul to 
the aiiiv.iiiit iif iniuiir rxpcndcd. Uy rclVrriii;r tin ;acts given 
above tiy M. Kegiumlt. il[H>n the ditfcront letuperatureti of ateam 
before ami after ncooinplishnicnt of work, otie will sea that the 
losD 4>r boat iu a waciune of ex|iattiioo, widiuut condewation, la 
oiie-iuriieth, wbila it It ooa>tw«till«th in a oondenaiag maaUiWt 
which liaa an econonie valaa inaeb more oonridarabla thaa tho 
ibat: In other toraia, tha maabina wtdwot eondeuatiiOB, wbidi 
prodneet l«ea work, only loses one-fortieth of it* heat ; while the 
lo«a is elevated to oite-twentietli io the condeniuni^ iiiudiinv, w hirh 
accontpliiihei mncb uuTf »<.rk In tbe cxper.iai tii ui M, Toulo, 
the lowering of idui'irNlur.. in the (lr«< SHslJiut.; is explained 
lij' tho effort whn [i tin' >iik-' <i[' tin- ri-^<.Tv..ir were subjected to, 
and which would be capable of raising: a weight outside of Um 
MlariUletor: while, in the Moond in<.lnQce, the air pairing tnm 
atw tmnI to the other experienoes no rosiitanoe, and, in oottM- 
qpaaea, aocomiilbhee no work. [The writer leavea tbta ntbar oIk 
aoiu*. 8a|ipoia,iBthaflnt eipariaantbeallDdaatoof lI.Jodi^ 
tba reMwoir bad haan a Qjlinder with a piitoa llttad to it (at tt 
probably waa), and tho oapaoity had been donblMl by allowing ihn 
piston to move orer the dlittance ncccnnarT for that purpose. It it 
evident that lure lain, a n.^rtaiti ]iri-»-4uri.- iwliirli c.al.l Ijo cal- 
cnlated by tbe ordmiiry u.t ttiud.- nt usjiig 6t«isim c^pauaivth y, lictiog 
through a certain »pare. Thin is what cunstitntes Quantity of Ac> 
tion, or Work. It i» tlinm plain that the air, in being allowed to 
expand, aoaompliihaian Ainonnt of work which could bo calculated 
hj any attinni nugiiiaar Io tba other asperiment, tha air in paaitqg 
from one reaial to tbe other, althoiigfa tha initial and final aanO* 
tioaaaif piaa w ra waaatbaa— » (Mi^aatin^ af aoma^ the loai af 
proMura fhna Oa daewaaa of tcnpeMtna in tba flnt inatancok tUi 

l>eing a depending, not an atfecting condition), ooaUaaoonipliibM 
work, there being no appreciable motion.] 

If, now, in looking at tdi.^ (m i, ti^ai iti uia. laiu^ in which h*«i 
is the agent, tho caloric hi» iiwil ui mi inui iiaHlijtiv »ubi>tanee, of 
a vehicle to circulate in, and which vehicle is ordinarily an elastic 
floid, aa gas, or steam, cither saturatod or not, one will comprehend 
bow Important it is to know the qiuiotity of beat that ought to 
aatar or laava tha diflbraat vahialai, in order u> change tham bom 
one tamparatora to anotbar. 

Tbla diU'riuioiition, aaiy ftr aollda and Uqaldib ii abaoat taapoa- 
riMa for gases, for with Ibam h ia aawawiry to eoarfdar two kinda 
of s|iecilic heat, — tbe specific beat under a constant (irciwure, and 
the specific heat nnder a constant volume. Tbe determination of 
tbe speci'i' Ii. at I if gas under a coiustant prenaurc, has given ri.te to 
inveHtigatiuiLt Ia oeveral different nuthont, tbe nuMt important of 
which are tlio*e of MM. T)elaroclio and B^rard: while tho deter- 
mination of tlx* sfH'cilii; heat of the wtne bodies under a wnxtant 
voluiuo, ha« hifhlv f^. ited tbe attention of cx|>crlmcnlcrs wlihoot 
drawing aiqr diraci raaolla, tor, the gia being obliged to bo inciotad 
in aahmUnriMaTMatf, the beet which eateia it ia bat a anaD 
part af that wUab tba veaael takaa. 

It ia in reaaoning « privH, and from aoua eiparimeaitt of Gay 
Lu-ssac, that it has been admitted that the specific heat of gas, 
under tbo same volume, augments with the pr<«aure and tho tem- 
perature. 

M. K'^'gnanlt has .Hubndttod to n new eianiinetion tho calciilaliona 
of his ppudeoc=wor», and has dinpersed these useless viiriation>i. 
Qaaea are not apeoiea of qiongaa wliich are impregnated with calo- 
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Tie, but aMleenle heau by itsolf, witliout rcf^rd U» the dbtanee 

it is fnira its nei(fhb'Ts : an/i it' The pa-, in cnlarjjinp the boanda 
wliicli inoltJSf It f''.'. ,'v;..i'.<,>. uu' /••iroit <j!i i If rt)i fi nm lit) fiiW-i 
ill ti-in|iv.--iliiri-. it dills iHn-^-.iry tn ^-I'l' in ll^i^ !n-> nf rjilnrii' n 
pbuDoiuunoii jiurclj' uivcbaiiivAl (jiurement mi-rttni.jitf), hikI this 
bit bMt mmt 1» Ibr in wwk praduotd. 

fBUX RontAITD. 



of tiM Katiooal SoUatific Oonvention. 

Ttic AnifricAn AuociAtkn Ibr IIm Advioonmiit of 8oi«DC« oommeDcad 
iU ncvcnth annual cnnveDllon at ClBValiaii, Okio, Jaij W, tin mwUng* 

bcitii; contiiinr.l fi>r t'liiir dnyi. The «i|rhth nnnnal niroting will ba in 
Wnnhiiiirtoii. D. V. 1'p.ifi.MOf Juinc« D. Oanu, u; >i' Ilavtii, t'ono., w«» 
cUM'lr'l PrrniUi'iil : I'rof Jt-M ph Lo\cfiiig. of <. aisil>ri-,l^;i', IVriniiiieiil 
Srcrv'lan* ; ppif. .). l.iiwrmi t? Stnilb, Ifcnunil ^^'.-.-rclnri ; I'r. A. 
Elw'vn, Trriwiiriir; I)r». llfiMrrmAn, l^idv, iin<t I.« I' lrtl*', Aiiilitlnj^ t 'nm- 
■ilttcv. 

AUjtit fo papen woro nad, ravml of wbtoh have alnEwly a)>{«urcU Id 
tW daily ucwitpapm. Wa km cnlyqiM latbtoMHtarte tteJbUnr- 
iog «katL'li<u, whkb harebMn rerbad and eomalad Ibr awe 

as aoraiON "i 'ir;:'^. ap n mh 'N, am* 

Bjr Lieut. E. B. Uvn, t'. K Toi<icn|iUI»! KncljiMK 
I anw villi la pwwt a ainiBla amoailien af tba inaabaidal tliaoiT ot 
eolnailoa In flaid iw M i>e>, and thm tISa ta dadnea Uw >trectttrt of a fluid 
anrbcc, nlxiwiiiirthiit lla eohaalva atraogth ia inacfa \e»t lluui that nf the in- 
tcriur liiVFiH. Tlii« raaolt hiniiiilioa a daar and dlix-ct txiilaimsi'iii of ihc 
KTi'iit fmv> cvnjKiriition, uml uliown why, in all c»0", even in cbnIlitii H, 
eriii^oriit^nn i* u >'r:ril't ."•urljiCL' j.ljcin'inciinn. Unnw foilowB an p>;f-nn»ti*»u 



-'f ^lclr.n-UlJU■ 



\['t^'Hii.i,»^ uwi Ihv eiihv Mii^yi-*- 



tioti of a MTV prvL'ttciit r*.iit4-<|y ; uIho, «ti ^-xpljtmr.iMU riftlte hentinic of i!uids 
la hiffb temperaloraii. *» obccrved bf Ixiniiy, and of tbo entire aRaoay of 
•antnluiid air in aballitioo. 

Sovcral jraara faava naw alqiaaii ainee, in tniciag oat tbo rmiUa of a 
lilgfcly fumd tk um tf awilaai U ar maoliaBhau k Mtamd l» IM t* Mi ik 
aucoilon the eommoiny recaiTad view* w lo iha amoiut and eharacter of 

tinij K.-i'iirilini; all crihcimn ilirrrtlv ii fliniTlinn of till' illotouce 

lt<lui..^li vi^fiit ir.i ■Uf'n!f;", i'. nii--* -ju ti? iiniKm.iihtt! iiuieifiim 0 ml the ex- 
*v»-:iiiii_'l\ Mii--.ll liilTtT.- i.ct.. ft" 'A/t uittTtn. kvulur li ift.*iin <\irri-«| ■( i: (line 
tit till, tfui.l iin.l wild f.jnns rc!'I< i t-vt y ir. .my «iiii-tiiiKx.. t.jtiM 

j>r...lii.-t. iliul s L-n ifr»"*-iit ilitfuri'mH* <if ^^.lii-f-ivii (»*.ti i^rtli, ^'\-iiorit'ly ^v.ti- 
oeivrd to cxiKt. The >linht di!l'irtnc« of vuluaH. far ioxanco, between a 
F.'liil iin.l (lutil pound of iran, would not lead nolo aallOipaM any mwkad 
di:l'i>ri!ii«e of eahmimi, to loDir •> we ngitA tUa aolwitai fa any lalaiaUy 
•iuiplc fuM-tivu of Ilia iDlermolri'iiliir diiManeai 

Tbe ordinary exprrinHnt*, prur<-»>in(( to oiaaaara ilaid aolMMioa, ore by 
DO n'.oonn Ciii*ea of airc«t rtipturr. ^nd, indeed, fnrnijih no mciLinr« wbnt- 
ovar i»f actnal cohoxivc jttriMijrtii. Tl-'- t^.tiincis t-xpfnEnL-nt of .«fptini!inir. 
by COUIIlur|H>i!itn|C uiri^hlw, a 'i-^^r frurii » IIijm) nni.jli ir. > it. iVir.'ii-liLT. 
indiniticiii "f Itte cohi-uMi in tHc i>iaA« <.f f iirl, l.iit 1:1. r< ly »l.ovi ., tlif (anv 
ri'qiiiri-i to brcuk tlii_. fliiitj uniiiioc. D.x.ny'i. i-ij t niiK'ntj* nlmw f.^t>iitively 
llt-.t til'.* yisU.linir IK iurc culiri'Iy iil thi; ,^url"iiL-e. j;r'.irlV!.-iii|r thrt>U|:h tito 
I by th« «uvvw>ivi! breakioi; of (h« cuecCM-ivvly-furnicd burfixwii, only a 

J tiUd llainent being at la*t brokon by dirart rufitare. U to truly a eaaa 

of capUlary Mtion Ixtircen a boriionlal llaid (urtitce, uid a horinmlul circular 
•olid iiiirlaoe. luid, like all other capillary at4lo«, exinln primorilv it thr iinr- 
(ikxi otiiy. Kxeupt in tlio firoqucntly-oljMrred aJliesioii of mil hr.ilirl 

r-'ury" in hnroiiieter tulic*, to hi<i>!h1* fur ttbovc tr«c buroinclriL 
Wfi linv'i", in f;n:t, no rroqf<d ff nny cxpcrinh-.riT» rKhihttir.Lr iIh. rt^it-tjiice 
offered by Ii IIiimI in.u.-i to direct rupture, u iii.. li .jiii^ i-i-.tjiii to l.p •.^tkv.ii uh a 
IrilO lli«iu»lir<! of i«olie!....ti. Ail tht" iNninni-'ti t aiw.-. 11 f.li^;lU Jlij;.! cohc*i.in 
are ba^cd 00 crrua«ou-. ii.t.-rpr. lutton, in which thv L-lffrtH of ihu etk^y m'l- 
biUty of lmlt» in doldH nr. vi ry ..«»■ ly tnipntid t.> « low vnUie orcoht-iion. 
Ooeadmiiny undanlaodinig tliat aurtaw-yieldii^irivc* do incoiiura of colte- 
ikm or dimct FanManaetn raptare, w« aao taidily aeo that tba prrralant 
Idaaa on thia aobjaet ara •Khoat an|>pott. 

If wo rludy tlm phi.'notii.cnu uttciidlni? the condensation of iriwe* and 
vnfx-.rs into tiiil.l, It Ia Apptiri'nt, Omt white oontlirtioun n>olo.riileg mrv atill at 
di^t«iKv-^ niAliy tiiiii:* iirrjit lu* that charnctcrizinif thr fluid iHato. tlui 
lic-isf«t!r.c :imm ni:i;ilt'--^l--. i:-clt'jp: n cmt.ly. Slejni instantly conil. l.^iiiu' ut 
Ih'' riiti' "f ii of ^It■aIIl ti> ..in iiiL-ii -jf wattr, ehown tliiit 111 water tlj<- im>- 
boMva ictiuu uf a luulecuUi cxivud* eJfuclively tltroii^b a sphere whuae di> 
b at laaat twalvatinaa Iha dlataooa betwemi adjaoont molaealar 
tInfbalaM. Bana in ««l«r, Iha ridiu* of aiTvctivo eohaaiaa 
t ba Mjiiiat aa ta inditda ia**M MlaaBlar layara. TbaaMMatagM 
aaoaaa la iSknr MafflaHa^ law,«alMataa atfte i t m ii aawiatiaWn ud 
thin i> proof «iuM|th that Id raamaa aumy layata eontribule their aettim tn 

miiktn^r up 111*, tolnl wlo^ion. If wo poni.|.Uo any f ni.l rn**.* l.> ly. (!'».trl- 
ili;'> r>, tl.i ti tiid f>.rn;L't nitA-o;rt: i.t" Ilui . I ..ii'-i u ■.vil. i.c III., 
firtx' rt''^ui.*ili' t . ]:r...lun' 11 dtnfvt ffiniuitani''..iii» fi'-par.ir....n .■: uil tti.i j-iirts 
iiioliir a unit of t lit" ill \ i.l.tii.' fiirt'n-f u iw-.> tuj t rw. Thin i!* t'.juiil to the 

rei*iil:.4iit of lit! f..- I'nr.-. > ;,.-ti'i,; Ir.-in . iih. r .lir. .lion inriiii.^t tin- uuil of 
aarf.i'v, tlo-'i: Vh-iiil' held in erjiiilihric by ttic oi^aiU opfwnijr forw. 

[ Lieiit. Hunt ■iiimdiM.'vd a laatbeinatical cxprcaaion, frwin which be d<- 
docvil the foUoainK cuuduaioo*.) 

tliia ftmnla iovoivaa no partkolir hypathiait, la la tha aalna ar abma- 



lion. 

weal 




ter oftiia fiireea adlnir, otdy that tba a|ivr«jr«te i« attiaCUaa. Bat la CMl> 
den«aiion k« a ipontaueoua pheDomcDaB throufb aU dial portion ef t fgrt n - 
tlonol ninfre in which o»ei)cetio ncfioo ara Ibuud, we aofht to laaiinia twit 

oil thp cffeetlrp terma are attractive. To prewnt Iha KTOUmbt whii-h •crm 

t'. ti.f l" ntith'.riri. thii cimpeplioti, tha! rrj.iil^i^n in itit *t«tf> of si'^.Tt^T'tion 

Ir. oil!) I'M r. i M'd litw I M Ili]jil;'ljrit III. il<-i u'ri", n hilr tin- *t*Tji.tiM' [illtn.* 
arv the r^'Allllmit ol ail thti prniiarj iviuhrcnt, [.ital fon e^, and i-strnd thropah 
lonif" r fcplii red, would involve the 1 xj i-ili ni i t a coinplele theory of mala* 
niUr mc*chanie«. 1 niu^t thcrrforr li-uvv as hp. afminiptioii tlio coiioa|itiail 
that ill l!iiiili>, Ibr only ni|nilii>i>n lo be taken into arcnont >• lite continnooa 
Liiyt'rK, wliii.li praTantatbalrySaldinf Anhartotheeohcairo fbrces pricaing 
tliein toiti'Sliir. 

We abonid obaerva that, in eoDaf4|moM of tha drilelenrv of cohesion 
abmclfaa fluid aurlhea, a lafraeliao woaU take place whiiii would ai.'aiu 
dimiutsb ciirfiirv oube^ioti, to a coDaldcniMe extant Nlow th.'it value ^riven 
by the fotin'ilu • 

[Lienl. Hin t luir npiilii i thr. criKral liimnia lo a kutIh. k . ^i inrnt, in 
order to di-u ni. nt th. .-i^i (■^;l n i[ic«*uri.ii alonK a purfaet'. Tlif r«..-ti3i tlina 
rcaclhcd, ill Ti-fpcrr rri 1, thh-h in r.i*-ao, w<iuld not be irreatly aflvcu-d in tlie 
ordiuary atiiu»-pl.i.ri.- ; 

It ia aontewliat iiiiiarkable tliat Poiaaon'* canilbiry theory, aa alaled by 
Moaaotli, in IMor'a ^SnraMib JAmoww, la baaed eaeentially on an aiia^iMa 
of Iha ilnid enrbce, in wbicfa Ihe halllnji of the nonniil laYcr ]• totally OTa^ 
livilsfd, lutil the coheaion aloti;;: the fitrfat'e i]r..liiTi..i to%e the aanie na hi 
the iiia.u, ll u anrfiwe layer only h>.^il1l,• h> .-n laken into a<v«innt. 1 hffra 
no! »een ri-i»i.nn"a work, bnt it' ;•. -in^.ular th»l Mi.-«otli should either haf* 
niiuii- :«in-li aij ov i.rHti:lit. -ir fi,.-. , r.t vi .irtv%-n it in Toiioo.n. if barad^ 
CMiiiilutti'.l It. It 1.1 a n.iiL'iil I. . ', . . tl ii-ii'.|f Poi^aon'a own iiypotbMll| 
and inuat directly allevi, or cvin invalidate, his whole tlieon-. 

iMmaDawto an important deduction (Mnlbe preetJinit di!>eii*«an< 
fluid •Mflwia arv in a atatc of mmk oohaakii, a* compared with fluid lala- 
: bwcai a partially utoMapbaria aeoditiga of rare Out loo cxiMa alow 
Vmadinc Mfihaia. li;t]NB|«MMalmnato heat i« a molaealar npif 
1, aala cnaMmaTy. we aaa at once that, aa the lemperatnre ia lalaed, tha 
K ciiheaioii in the aiirfaoe will be ovenvime. kmir W-f»>fe the ina^a is 
heateil to t!i:it i-.inl whii K willovennowter it..* ii;trrn..»l .-..hi -ii..n. Ih iii-u tiie 
aurfaee ir.i'Ietnilet* will fri-^ ly |tflf«a off aa viij...-*. while n ^tn-rir orihcsinn »tiJI 
i-xift!. th|.-iiii.*!iout the etitne nia^^. Evapi i;tti..n tl.ii.* ir...... <'n at anrfaca 

nt»U teirii< r.iiiiTri. hIhiv... 'luit whiidi jii-«t •■ulh.-i.' i.m--i. in. tin wenkanr- 
fooc coIii')»ion. Thin eoii*titution, or !»lruelure, nciveaarily clianK.ti>rlr1iip the 
limitiDf layeia of ISnida, » the tme and full explaiMlion ofaTaparati'-n ii. all 
lla forma. Vtmn tliia we ate tliut a fluid innNS wilhont iiHerior or eitenor 
aarfaeca, or ao indoaed aa virtually to answer tlda dcaerlptkni, niiitbt ba 
haalad up flir above Ibe boiling-point without boilinr. We ace that ebnlH* 
tlwn i« but the effect of an internal «VBi<initlon, atarlins in minnte olf* 
bubble!*, and pTowirir with the e.X|<indmjf bilhhle, >\ e .'e-e tl nl watur, en- 
tirely frei'il trim air-h-.iLihU', 1.11J with a rc'lricted <'|-<ii r-nrfnee, M Ib 
Doniiy'it tithe t-xp.-r;n:i-M-, i.h<.ulii go on hcatini; tip tar almvc the boiling 
point, until at lai*'. t lie whole heotril maKH would fl«*h into nteani with on 
cipiueiou. All the plictioinena dc.-.LTiiicd bv lloniiy. in hi* exiH-llcnl f*per 
in the Aunaht lit Ciimittt 4' Vhgn'jir, \'<A\v« ai« enxv and uiivioua drdue- 
tioaaftwBthlaaoiMtitatiaDof the fluid .-urfxe ludnd, we do not at all 
wonder at hie baiag Ibroad, from bin ex^i riiiieniii, to condnde empirically 
that there moat be wama poculior quality in aurface* which makca evapora' 
tlon take place »o mnch toore rewdkly on Iboin lluin on fluid maaaca. We 
too, bow utterly fjillacioiu «r* tin' t xperiinenta ii*untly taken aa tneaaur- 
inif fluid coheeion in niirt'aet. layen*. wtii. 1:, with Ih.- I'ree mobility of fluid 
pert.*, fullv explain* all the oh-erved n .-ult*. Tlii..' tV.lly i xplailai DOW a toe 
I^erfect boiliiitr of the inei.-nry in htir. in. t.-r I'-il>.-s nijslu.^ it nilhere at the top 
withaueh tenacity. It exp'am* Ik-rtlioll-ii"* ex}4.riinciit on ih. i' -ri\..l .lilu- 
tation of fluid*, in which a dttwrote^i fluid, *ealrd when hot, .i.-t-n not >.hrink 
when ouoting for a long time, but at laat braaka and rollnf «e«, in.liniting 
that it boa borne a great teoaion before yitldiuf . Prof. Henry '* eleeiuit ex- 
periinenta with aoap-babUe^— in which, by nMaanrlB; tlie ieueiou of tlie 
indnted air, lie \* able to dednee, flr«t,tlie compneaim.' force, and then the 
oohoion of tlie tinid tibn— will fttrniah an independent conflrmation of Iha 
annie ecnemJ view*. \Vc may rvmiirk that the lieteropcneoii* *truetuTe of 
the outer layer* wuuM i!e*tri\v the nrnhilltv of their f.art-, iir.il in\e a 55m- 
like cliaraeter tl e Iliii.! -iirl'xH-t.. w iirle ii'l \* itl.ih il r tlliii u....!.! I iii..- I'reo 

mobility. Thin, with tlwi addilioDal (iicl of a dmwing inward of Ibe outwurd 
layer* by tha nnbalanead lakaina lolias af tka hooa aaor tha HirfiMa, 
pJuinathe ^mat roricly «f fcnwl pbeoQcianii ait l l iitad ty Jwpit bat 
and fluid *urfaee*. 

Alxiut forty yearaninoc, leonealradllieldaaafdltMllirnHiUlMl 

heaioii, hy niptnrini; a pureflaid colnmnin a cylliid«rintbainotr1iigpMaa< 
By filling the cylinder with the fluid to \^ te*ted, and immerainif the piat4MI| 
by the iii.lof a valve eloaine at will, the tV-rcc rei|tii.Hile fur otortiii^ the platOQ 
will be the cxiheaiuji of lite ...liuitn. . .n aI'. .w 11 l' f r alnio.-i lierie pre**nrr. Of 
f-nir^. lite fluid inil>*l 0.-1 1 1 ' . 1 1 .* -'. I ti.l.-r ui.".re vironuly than it eolitrea ill 
itnelf, c]*o tile adhcaion ■ni.;. « i-.i:I,: i v n..-a*iirc.i. Nor ni«*l it ee.ntain uiiy air- 
bubbica, aa Ibe pnra«nee vi one such, however auiall, will irive a at&rt to the 
— \ Iqr pwa i ntiiig a weak aurAue. Thia la Uie great Hifflcolty of tha pro-- 



MmorilMnt. In May bwl, I had Jnat begun anch an axperioieDl OS 
17, In an amalganiatod cylinder, bal tbe nHjaiaiie precantloiia Ihr •>> 

$ air eoald not be taken fiir fawk of time, aa I was obliRed to leave m 

atattea before tha anparaiua wa* quite completed. Tlie rapidity with whicB 

the iiiereary rii*he<l i«*l the \ l.-'i.'i, in th. i..'il'1i t'iu! in.. I. , ..h.iu*-^ that 
aoiiKi pii.-kihir w.II pr.ihal.ly l-.- t. .jiiUiii- '..1 u .ii lit- r-.t. :i 1 ..- -.ri 1 i.-nt ; and 
tl.i* HK'uln will J.ri-><in'. tlle .illli- nil;, t.l" it;Iri.(i-.|.-i:i„' ii-l If! M .'Iiri.iiteil fur- 
fi.r. Ill the ma-Hji to h.- hrokeu. lIi. [.-.■. ,iiit .1 -. ri-'iui-ile ].ir .. : ■ rl. 1 trial 
uf the exfH!rimeiil arv .juiIe tiKiiii-'i.ti.-. 

1 iiiiii<-inaie ilial exc^.«ftdiij^ nniall lur-hublile* will have the etfect of mak- 
luiT the in.iicationa irTcicnlar, a* the *inaltc«t bnbblea wUI mily atari a break 
on Iho appliealion of very conaidenible forec. 

1 will aoar ap|iy thia dIaoaMioo te iltaai hOtr iiyliiitiat Theaooditkii 
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rer.m.itr f.,r rliiihiiH II in hn] itig «alLT. \, >ii,i|.Iv t!„ii uir biihhJf-. in tk« 
hcalfil portintis ulii,!! |ir.-,-.-nt mi their iv.r lcrs llxi wcukly mlicraol unrlUrm 
r«|niwtu far i>va|.. mtu ri tu Iw L-!itahi;«li.,i. rericctly ilmrilwl water, with 
alimibeJ nurfiuA:, wnuM not IkjII at all, l iit wniild MUdilT bail up OBUI it 
rwcticd tbu point >l which it woulil iluxh cxn:wivdy into ilamii. Now, 
«M«bwf«nneorioariax]iioman> Ik cU-arty or thin dcucrintioa. Tbo boat 
"L? *• ",<!«««»." Of r'"n>[' »;i|'ll.vi"e wm«r to tlie enitinit, he- 

"If ""Us? ot-^'p* iL5 w«tfr Btipplv wtRu tLL> it.^'ino 

t!?r*i i ? •will"' <?"<.•» till lioiliiig until oil tl,.- iiir hnl.bl. . ate 

Miled nir ririm tl;o vu'.rr, and tlieir air is mijod «i;h liic ntnuii «^ 
Til. 1 Il;, -r M , tr, am .niporiitir.;? ^urf««.•, (xct'iit liiat on the 
luy r i.iii I. - ii.rtui -t tW.-ii tlii- lu'alinir iinrn»i«, on<i nuite iiiatluuiutc to 
thp frin^utiipii.iti uf ,U. il.f l.eit nuppli.;,). Tlieri (be niM« of walar bttriju 
to heat np, aiiij it ^toen on Moriii^ up tlir uiiiMMuumedcaioriOkinMiltlMirilcr 
i»fiirliDttcrtlinii tilt lica.l i.f alrjim WuuM iniliaitc. Tm MIctlHar tiMD 
Mwto Ihi.. epino: tlil» ttartt tine pain|s which throw. » ntwiSn of wMcr 
MMmd wliITur direcU;r into tin alMrtqr fluid. The In »t in»t4iiitlv firi.|» lu 
•■mbyanavcrwbdtiimircTwionilionMitbe miwlv-^uii.lic.l ViHI,!,' 9,irl".Mf-. 

■M • tUBOllnOlM tbullitl.in fi.llnw.. Tin- fnllicr", .| -luro ;ir hnt-. utf 
spMliOBOftlia wMer iut'< ^lcv,m .if ric- »-i-. trr.»l.>ii_» t<ii.Hj,,n »nr|i m 
nMniiif «an withnUinJ. Tik ii rril'.L' .■».im.j.|in-iKi-j. nm tMO,.,iicii witnriuti'il 
In lho*« fiitui iutiintropjn-*, wliLL-h iiaic ^'ivvli \o 
trninc rr|'iitii;i-_i!i. 

N<i ono mil cxiimine • li»t of w<M«rn itaiitnboiit explonioiw, without be- 
inr foraWy imprnwwl wWi the ftMOMMrar Umm Moi<Wt. JaM m the boat 
« »t«Un» fr««n lh« wharf after landiof. It wam* to m« beyond doubt tliat 
naay ortliaM >>«« joat ia tlw maniMr now «i«t«a, and from tfa« deSaicney 
oriir^taMrio* In tha bmtcr. W « mu in tbia nwoninir, loo, ■ auflli-ieiit «x. 
Manaiioii of dry steam; oratiiain hotter than it« toiiHiivii in(lit»»t«« Tlia 
h«iit.n» Ulhen going <m facltr than tl.^ , v ap..i-jiii >i, ,„„1 tli,, .i^m i. tliua 
hraicj a« if It wer« not in wiitatt wjil. i i.. miier, t.r »orv in u viiwcl liT 
itw if. U la not «l»r.yi. tii»l the ri-ne ly tor > daujr«;r i. a* obviotu and 
ippli' 1 "» 111 ili_. It 18 <iiil> iu-c<«nry lo kcap ths pomp in 

. p.rjii<.ti wliile tlic cnuiiie in ul rcat. It abouM ahniyii be 
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The errac Juaideratum in Ibc ranalroalioo «f bfU||wIiaB amntrrmcnt 
of puru tluit, with a given weight of naiarial, will ummm Dm nmt cffiacot 
povrtr ofreauiaam. An tnh fcMla ths ««Bffitai«f Muiroani iMiaunce 
with a (Jven weigM ofniHafH »•»•» the dIatrilMaM of the weiirht ia c-m- 
atant. With a {lermanant weiclit, whether nnifonnly distrll uiH i r ii.,t. 
there la a car\e of eqoilibfioin, and n (fivcn amount or wi t' it i I n u-- rm , 
arranecvH lo conform to ihii curve, will Rive the maiinnim oi r.-,is-.iiinl 
»liiL-!i Ilif niiil. rij.1 oapuUi- of I'i.i-iKli.i; ; but t-,T .ir linair iTiil,.'.-. e.p,- 
rially ti.r nviir.a i pi;rpr,,>. liurf lun l,-- i.r. ciirvn nf i piLl.fetjm ; tlie iiwl 
is r rt . i.lv MMul.le, t ut very great ^ijiroportion to the weiffhl of the Hruo- 
iiin : nri.i w. rc im c^niniirnni poaaiHe la «M MWoa, It «eaM iwaidB 

i-ti.l. inr an :ri>ui<t only, at tlw tlWHit oTtholMd 10 notlior BOlltioa 

WOliUi at OIK* dmlnrh it. 

It ia cvi.Ji tit, thcrrforo, that tlie I 



pla of aqaillbratioii appUca only to 



aqncducU, or oilur Btnu-l urra iipon which tbo loadaarcnpiirlv wn*tiiTit, and 
tliat to reiulcr an aroli caj!ahleur»i;«tni!iiti,j a varinWn lc!a.t, it'iniji.t either bo 



■-u:,- trr.n 



ijur K.sicrn rnum »nch i 
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. - - -unttij? 
made ao deep tliat the varialiuun of tl o l urn' uf prc-«-i:ri' will la- 
onteide Ihe arch, nr it munt 1* ci rni n. • » a ri. 
effwtine or opiH^iiix any tcniinn y il. ^ l.niii;:^ nf Rci; 

Mtol ofthc briilttcs iii gciiml um^ un- i lu^iratiui.n i f tiiiii i-pcvioof ivmi. 
binaliona; hut tli<i main rcli*ni>f i» n»uii!ly placed upon tlio tnua, the anil 
bcinjr ""ed nifrrly an auxiliary. 

Wlicn woixl i» lutd, ihia iocreaae of material la not eljeeiUonthIa, neevt 
ao far aa it iocreaaoa onneoeaaarily the weicht of tlw almeton! ; hnt when 
toon it •mplojrcd. It heeoBMtaaaantiidly important Ihm the diMrihution of 
tho ftinca ahonM h* undenUMkl ; the atrain open all the part* of the .iroc- 
liire awnratcly dcirrminad, and the dioionaiuns eorrecily pror«>rtioiiisl to 
the rr^^nired n^iatjiiioe. 

The pr;n.-i|Ji.« involved in theae calotiUtiona hare already been given to 
Uie |)uMie. Ill a ixirk cii ti.e (.-i iicral ilipory of bridge eatiatrocdoB ; and ao 



- .1- IV ippii. I lis 111 in , fie,,.. It 18 <iiii> nec<«nry to keep the pomp in 2. • " " ff'iierai theory of Lndge eatiatroctioB; and ao 

^i. a . , ^lo» , p- r-jiioii wliile tlic cnuiiie ia ul rcat. It abould thniTii be Jhtlicr reference to them in requireil, c«o>,|it to »Uto Uial an ■pplintion of 

capiihle 'iI an iii.lppendeht uiovemenl, aiul ahoold eowttoUy while a boat 'hrm |>nuciplea would Ubl to a radical change in the naoBOr or OOMtrBak' 

U ifDine be kepi at work, however atowly. Brthltn«Baa,air forebnllillnn !?« '>"^t<^ troa»e»; and inalcad of ■aiBgaatrclllBMI Mldllanr loa traM. 

will alwaya be aupplied, ami tlie aeoaradalSeo of heat in a alumriab maw of ""i" » "•''"'^ «lep«lia«B«e, and the tniaa empleredto 

wat^^eanBotlhanfOOB until the e.»pl.».ive |n.tiit L» reached re»i«t the action of tlic Variable loada, and to ]>re\en! ehancr« of flu'in'm the 

"*■ "■ arch iluriuif their r)Q»»a(ro over the hriilitc. \V liei, .1 -pi : jn 1 1 , , , ,„ r. 

it> of nLaleriiU 1 ..... 



*«t^e»nootll»amfOOB unliltbe evph»ive |i,.tiit w reached. 

TM flMA Mir wbiell I have DlUK rapidly tmvcraed, ia one rc.iuiriti? 
inwiii pradletl aWiiy for ita full devel<.pii„..,it and ilhiMration. I <»uld 

not bere^ Cive n ivhirh t»l'in.-> lu !t with.ai-. ex^edlllj renaonaWe 
.itnit-. N.;,rlv .11 the- vuiu. wl. il, I lime pr...,„te.l, wero the rr.i)tt 
..rmv "•«i. ..l-.i li, .. ... Ur ai. rmio. rn.-l my vru-iuul in-.^u«ioUnec with them, 
lir.r I » hii|.p> toUni tliat ly^ny and IKiiry liad.in some pointa. rtu. lied 
the moo. ..,,„ i„„„i. hy indei*«denl route. But 1 am not aware tliKt iinv 
one baa presented ilie aonie annlysia ofoofaaaion, or of tho moleciil..r <;■„■<■■ 
MMioil or material aorfiwaa. EapioiiqjrdMB tlia derivuiion of evu,.iri,r,„c 

^n!lu;ntvrSr-'J!!5-5^^"!^^ --'J- 

Iwt it la eaaen'tiallv as an 
ita mccltaniad derivuiion. 

In cineliwion. I wi'l p 
of ol'.Htue 'le^i,rll in tLr e 



. X ihra- 

h Jiivi- r.-<,i;t\v nllmrUii rim.-li nrinljon, no 
■on,' the >iri.in upon the h«rii<inlj>l tahlen. and 
ily ; hut the diincBalona of the vertical rlhas 



i'ltJine 
I r iir.iirii 



r a itint inlerealing lllnatratioo 
The Mplanalioa of avapora- 

ttiA ,1... e.B .«.r 




. . _ ' lien .l -pi-e: j:i llii^ 

1 fiven r|Uiintity of nialeriiU will op|»J^e miclli. irnt reMsl»iKv ei'.h.-r 
lion, tle\orr, r,r t>.icti;re. 

In luhn'iir irun hrnl,.- 
diffloulty i^ loutKl in .;, ■ 

in lir'i|.in;i.i.iiii- ■.!,. m , _ _ 

an.l the 1, -1 ii.i.ni , r iI ,-...l..i,inu th. ui. will depatld not only on Ihemainil- 
tuiie 1 I the weight, but ujMi Ihe modo of tha BHliaMion. If the wcielit 
H ipi M -eil lie appliod at tha middle of a (abohr MBbh III action would tend 
to .hunen the diwnnal txlMidliig from ih* mlddleof Ihe top eord or cwble 
to tha end of the bottom table, aitd at the aame time lo cl'jn|.-ii!e the orr^^mlte 
mgonal tram the middle of the bottom table to ili. en I . I ih- iip '.ihl.- ; «n 
the atrain upon the ln»t diafonal woa!d ho Icrsile, i!« nl i it> t. r. » 
>« nearly aa the Jlrenfrth of the •nnlerij, hut 1h.. opp. »ile",li .i'r ii«|, U-in|f 
lillh'ecle.l ;o .•..Ki|.n'...-ive (iTnr. won!, I. ii i- 1 >riM.,l a l;i„; .il II •.|,;i. pijty „f 



•oineUiii»e<»d«teto nlajM ooiiM.ir. d.-.^ent of* 

fluida to the loweat trrrf. WIAoUt aome aeency to lift tlu irreat onianie 
fluid* above the ocmn bed, aterllltv woull bale >„Hn I'm- I ..f i,l| whleli nJe 
"?',r"rf*«'t '"J l«rrMtri»I orpmiMn --.Mil 1 huie h. eii .jiiiieimp^.Mihle. 
But Buiilily .leM not nmJ.e evanoraiom, ej.H'pt wichin ecrliun deflnite 
limii«, i-i-eiul for . i, h ;i,,i,„l. Again, eia|«raiion might go 00, and yatno 
e,n«...,ii for e,>,.,-.e„.„r,oi, exi-t except wUhin other limila of temperatiilo 
qmie iii;i.t:.»ii.a>,Jt. mvc tlir.oitfl. »peci«l arranceineoi. Raio, lh«n. with our 
earth aii.l atmoapliere, involve.1 «f,*eialc«oatitallOBoftiiar»iBln«floid not 
onlv ^o tiut eo^panuon at or.iinary lemperalnraa thoold go onrbat ao that 
oondcOMtiun mair igirin lake in the ordinary air. Nut onlv m«»t th" 
fflSyg!*?! !Sg'»y *.*"''- 1'"' i^"" • 1'nuititative on.^ ainoe tlie quanliiy 
^^'Sr'V ™* "ee'i'ir*'* orRnnie need. ii. exact Iv a cerlain dclf- 

tience w« aay. that there i» n peculiarly clear evidcncv. of ile,i?n. Kir.t in 
niskitiir u llni.l which eool l nri.ler our cosmical ooiiditiona uudereo the m.n- 
Hj; r . iH.i : i»i,.l, Mwn.lly, i„ it, iHiinif on the earth in ao eiactly the quantity 

known fluid, ooold not, in any PoaaiMeamnBtaMMtf ootntitT anr.t'.rv ti.i. 

primMy oawtajd nooeaaity. 'rfoTwhcTTlMSJl^ 

1^25. **'*'' ««''f««nal element*— eimpic ,itid in oanihiiuition— exi«t 

IflSiiJStJ!!^ r, " »" opi.tir,..,, 11, that funil.hed bv 

S«?S!SIi!L2ri.V"; i'"''' 1- ■ ' ;• " ""i^t "It- 

nOBIOIIKOjrth, but the eanh l« al^-ii primarnv eiilii-liliit..-..i in ,tric» relaiinn 
toonranbsUfc. 'l^t whoever .Imht till, , turfy , he ctremely »leXS»S25 
chaneo that a drop of mm, of any liquid, ahoiild ever fiOl npon the eVnh^ 
an.l let h.m but p^are jhe trUl lack'of Jl animal life which "^M havrfoi: 
lowed any ca,t of Uie die other than that reaUv exi.tlnir. I-ife w'lhoi t 
fj'lr/Il\l"i'?^'^»««^J?.'?'»°«»j«W« hy the mind ofTaii; an.U.xurtiy 



motiJ. nnal.le to oppc»«. iinv i Ifl. tciit re-ii.taiiec, iind the bndijc would 
pruhatiJy fail in the direction ofthia diajfonal. 

It beonies neoe«ary, therefore, to provide meana for atiffening the liha, 
and tbi> » usiially elfccted by riveting to tlMDt, veni<«lly, pimtaof T inn. 
at abort intervale. By thaao addttlM% Htm diatribiitioD a ||w tUlM It 
chaiifced, and the action of Iba parta ia ttmllar lo that of n Intw on the Pratt 
plan; the vertind miifeneni takinj^ the pine* of the piirti., and the 1ine-> of 
abort iron cx>iine<-tiiyr the opposite iiiiirle» of ,tiv panel havinc a c.rreii- 
pomiinK action to the ordinary diai-jii.^l r.Ki*. Tiie rew..tiin«- wiii, h »n.-l; an 
arranirinM'iit :« mpiihle of oi,;,.,»!i ir, it !• pnnxwod to determine fn.ni the 
followm,; ■vihs.d, ri,ii,iii« ; 

In tile (teiii ni! ilo orv of hri Ife e. .n^trndion, it ha> l»cn dcmonatratad, 
tliat when the Innrt Ib im 'ornily di»lrihnted. the vertical alniin ilicrcaata 



nnifonuly from tlic midiiic to the eniln. The i-tmin upon the diicmal of 
apy pwial will be aa tlie length of tho dbur-nal to the lenirth of the v, rt.ail 
aid*, and aboBi lit dlalanco from tha middle omic tni», the nuivihn m 
vcrtiod atrain hainc, of raaree, e^iial to the »h<ile weieht n! the hri l,:e and 
its load, with Ihe monientntn due to inoti.Mi ...„d \ ihraliiiii n il. n ti e •■troi-- 
tlire i» not riK-id. It hm. al.o he.;ii -h .«:i Ih.'.t th... n -liiul ni.d .'.i f.foual 
»train« upon ur.v piii:i l, wh^'li .ir.i nlwmn proportioned to each other in a 
fixed ratio, art. ;ri j n .pi r; i. ti In the i5e(treeol an(rnlar motion, or dtanm 
of tliture in anv p ii.. I ,„,i.. 1 h, ilexnrc; and, aa the acttlemcnt of a bridge 
to tbo figure of an inwricd arch woohl not cbaj«e liio ractangnbir elcpe of 
the middle panel, lira vertical and diMonal atnln apoo tbb paaal wooJd be 
theoretically nothing, while at tba and of the tniea, ih* vartatioo IVoin a reo- 
(angahir and the intenaity of the vartical and diagonal atmina would bo 
greater. Knowing lha whole weight of the structure, the "train upon any 
panel la readily delerminad; and Ilia now propoaed to iiiqaire what will hie 
the rv .i^t>n.^ of a afaeat of natal ataaniy ■MaelMd lo all dio aidit of • laa- 
I-.ni;o'. in o> npiinaon with an «|wd qiMBtll; Of OMIMlW mmmA & th* 
form of din^onaJ roda. " 





It ia evident that the conaideratioo ofUiU queation will 

of comparing the rrlultve efficiency of the diatribuiiao oriht 
tabular bijldg«a,aa compared willi «igaaal ptMl roda. 



dbgaul, which ii anV 



nHOONfAN-.s l A'lKNT SAFETV-VALVE. 



805 



jccted to h tetKila »tnln, ud & th* rcnutanco rcr unit of trm, which Uio n»- 
taU to MptU* «( «piigiiiiff,A iMrwp«n<ueBlv iliMMMa It D Amb tin 



. (•■•rpen 

ftilonini B. Hm (Inte ap«a • oatt » tfaa dwunot X «tU b* in pMiwitim 



lo IhU (I'Mtinoc, mid will be ri priic^iiti. 1 Vy— X. 



I!;it is t!ic taififiicv of 



X. the 



tl, 



Ibc rvaiiitAiii'e will 1* io thu jirof^irtiois Imorojo, wli'ili i 

whole «ir«.t of k unit of tiuitcrial at the tiUlsni-x- X, w II Ui t'^[ n.i 

^X^, and tlie unm of tlio rf»iii?aiiM!M nlor.ir tin- lint- D 11, ntifaiTK-d hy 

IMaal nnr*I-r»i i-f ilivc-»11;:ati'i;i. w;ll J U A- •■r i K A \ A. A.-* ri'j rc' 

MntA thi' rr.-''.^Imt^ f 1;;^ nuTcrliil I'tT urn' "f i :iri tho uiiiuL«er of 

ntiit." ill li.'^ dir-Mi.™, Bl>, th. n tli nj i.tn tl i- n--i»t*tn.>ci "f » rod, 
whtH-? nrvii i^ ■J. Hhd K'l " ir. it* niititK-rit of rcisttAn.v IJip di«Uin«^ BI). 
As the neiij*t*nfT nf tli« trianjilc A*i<" ii» n«*)»sBrily etiiiul to that of AliC, 
thi' wholn rcsiMtnimi of tfa* notanitia ABC'ti will be | ttirS. Tbo nsialanoe 
e«pr«M<!d by I Kai'M obtaiiMl liy the UM of an am vf inittcrlal rc|>n!>>auted 
tar AC X a. 'If this aoine aBKMiDt of material ihoaldba plictd in tin Ibmi of 
■ red In the dlaf(ooal AC, i«a croa* (aetieo malt bt tvBD nr A, aad 
ll> effective nuHncnt of naiatance wimM bo BoS. 

It nf)|<^in«, thrrefnre, tlint Ihf ]y\wTo(n plate to reiUtaDHiyflAtr^kan^ 
of tU'iirc- lit :i rt>i-l:iii}rtilar frAtiit'. %s ill In' \ .u-* ^Toiit tliut of ma^lMk^nill- 
lily of niiili'-ijl i>lu«.! in tlit dir.-. ti'i'i ot u .liiiroTial. 

Wiitrv 41 frii*** i!» <li» u'lM'-l I'l KnppoTt a ^Mii»Uinl wpii»lit, nnlfc'nnly dl*- 
tribut^^i, i'*r^ ill "''ihtT w-irilri, wlLi-re i-'.unUTbriM.'injf in iiiiiiexT-nsiry, thc!ulo{>- 
tion of the tubular or plate amitifiiMiK'iic involves an ej^wndilun of BAf Per 
cam. more nutenul than would be K'^iireal tvdto|IIMInd*; ballllMMHw 
load ie varieUe, ii« i« alwar* the ca«o in bridgia, mi wkm reds aiaeoo- 
MMitlr reqniniil in both diagooola, tka mlatie* MMMmr «rtt* tw» amoM- 
IMMa ia mora nearly aqnal, aad mur oVMk ka M*«MwL la • Iran wUok 
(a nnaoppartcd bv an aivli, a oalcnlatlon oftln <)aaat!tlea of material required 
in the two arratiK-eiiitnt^ Invi.lvi-* n t'oni'idfration of Oic •ttiiiri" i.rjdiicej by 
tlie variut»lo and constant luinb iti fin'h |-^\ni-!. In p.iiiMIc piiueU, the 
litraiii from tha weight of tbc alriu'tiiri^ hi'jnK theorctiv'jdly noiliiiiL', the di- 
atronala rrn nl only tbe •(reetaof the variiible l<iud, and must be equal. If the 
area of eaclt rod be Mpnacnied by | d, the two would be i-S a; Imt •» 
tbe braoea and wMUitar-bnMMa are never both in aetioin lit tba aona lline, tha 
plaM imnpoient roqairm a qaanti^ of matenal, wpimen d \(f {m\ynMk 
would be e<|nivalenl lo iIm hneaaandeoanlcr-braeea be4ti, and woald eflM 
a aavioy of material eiiual to | a. Tlie roda in thU cum wmild rFc]iitr« $9 
tier cent, more than the plate. If i B repreeeuts the inutirial required in 
tbe mda of tlie end fianele, to re*M tlte weight of (he atruuiure, ilien | 
Bxlawoald hr ns^mrcd forlbaiHidBdia|«iiMra<la,nB^I«A'tbai 



ka 



a a. Hit plal* 



w«iM TaqalN hum. 



Tba diferanee ia— Henee, If (a) ■ImmiM be e<iiiil to (A), tbe vala* otlfca 

expreaebio become* loro ; or, in nthrr wnrda, If the variable and eoaatont 

loada are r<j«iAl Ili<* md panoN, ihc >itiiinti"y nf matfri.'tl tn iiit> rtiln niid 
pbllnwo'K'l lUy h.i". il' Ihv nu'-IaMc luriil ;i U-iist, Itivrc w ill hi- a 

Coaa of materiiil t>y the u-c ol' the pla'c-, w iiiiti u - 11 be ifreiiler nii the ncii^iit 
of the eirocture ini-rva***' ; and, pf»n»<-niicntiv, tlse relative ecoiiumy of tlie 
|ilataa will t* k'o for very lonif i-paua thoii for »hortor. Tlle^e cuiuidcra- 
tions natvnllT lead lo the aabaliluiion of Ahcct iron for the rod* of wooden 
bridgaa, ilaadoplionWilltaaBM tlie e<<aeiitial!y iai(H>r(atit ailriiitawa of nlai 
plkiiy,aeonoBiy,Bon-«Miba*tibiIlty. and durability. If piaeCiaddincBftlea 
do not arieefran theexMinaioBand eontra^tiou of tlie yiuie*, where atiarhed 
to wooden fl^imea, a* the expanaion <if diojeonal mdn i* nut fuuiiil lo Im 
pro«lm'tive of aliv iiijurv or inc^Jtivenienoe", it ia |ioeij«ilt!e Ihtil the *ln.''it 
IM-i! iiiii.' ' r I'Uolditiu' wfiioli ttiu^'l rehMll fri-'l:! llitj tv\piili*i-iii nf tl.r iri>n 
pln'.i-. nii.-lt Slit li'ildt'^uiy ►IT;. 1-1-1 M'.|ii.liir'n. Ituf. vi lie I ! a-r '. I.i' plan 
of CijtiBtr.iv'.ili*: bri'iiT''^ by i"irv:na oii.uT Irani'-* witli *l n l-^ri n l e pme- 
twaMe or not, the rc*>i'.lt of tin* oiu'- ilii'ion '.hu- Ihlh iirci; irivi n provoa that) 
with a aiiltiotenl iiutaiier of j^*.)-!*- i-r f'tiltL'n'.r', ikn ^cr'.iou j.-ltil*!..* in tubnlir 
inn bridgm may b« \tn tlun, and atiJI |K>«»caa aafflcicnt power uf nalat- 
■uea. A tnbalur iron bridir', withont archea, to b« pra)>cny propertlMwd, 



abould have the namberor ihlckiieMortlic lop and boUamplii 

and the dido or vertiwil pLlii' dfiTijn»i'd itnidualty, frnni ihe ondu to the 
middle. A tiiljular bridirc, in wlii.h tlic plnle* aie oi -.I,,: cunic ilmi<'n»ion 

ill tho mi'Mk- 411 lie tdo • iLdf. tim^t Ixj \t-ry KuV.y pnij-'irl (.i.r-l, iiiid contain 
a very litr.'.- iin,- ii-.ri; i f ■i-.-lc-j' Mah'ri.il. If p 'o ri-;T.-M':ii Ol-- vsiriiiSlL- loid 
Op'Oii II f.ri^"!!' '.'Ill; t l I r r-. kI I» *wc0li ^ wo u. IjAit-rit j '-slr* r r if. orr,. — ll — 
Iht.' iiunilH'r 1)1 piiri'-'l;* — h\ ttic wiioN- »v:vliE uf llie ftruciun- -Ihvn lii^i pro- 
portion between the thickncon of the vertical plaice in the niid<tle and at 

the ends, will be nearly na v : ^ - . An thi« projo^ition may reaiiily he 

ai pTi'at n.* 1 : it (o:Inw!« lliiil n very Rrvat mviiijp l)i:iv Im* rlTcliri l>v priv 
portiouiux the thiekncea of the aheela in caeb jiancl to tbe atniitis : an 
' It WMan to^JiAva baaa ararlaokad «» w ig l ac t oa , ia lha 



Ibr tfectiiig tbe oI^«eto 
and tlw «aiilmti« pn- 



Broomaa^ Fatant Safaty-Valva. 

The priociplc of tbk amanii 

1 by the ordinaw mmtf-'nain, i 

I bjr the inventor, vrifl be reaffly unde m eca on nftreDee to 

the ncpiinipiinunir (ipiitx-a. 

y\^. 1 a vi-rt u'al seinion, aiii] fip. 2 an end elevation of a fafcty- 
valve constrtirioJ iin-drdinR to tii« invcmioti. A ia the shcdl of the 
btiilcr, to wliii !^ l:ii.- ;ippiiratu9 B is riveted or otherwltc seciired. 
Thk airparstiu i» pruvided with two steam-waya, b, e, one of wtiich, 
lv«<lMedligr»aiiiiplenlT%d;Eep( in plaaa Iqra hwtr 0, 




tend im the ■tandardc', vUoh allowK it to rii>c. and tliun let tlai 
■team tnt, vhaa aalad m aa hereafter explained. Tli<^ otiu-r 

sto«rn-way, c, leads into a 



n*. t. 




iHl 



cluiiiili. r, D. in the iiitfriiir r_>f 
which i» titlfd Ihv onrrupiU'd 
■prili«-|ilat«, £, which i.< onpa- 
ue of yielding under tbo pres- 
mre ef Meain agaiut iL To 
the owtaide of the chamber D, 
near thetop, bftxcd a aupptjrt, 
F, from whkli i» «ti«tK'ii<k'd 
the lever Q, the end of the 
lover being Joined to the sup- 
port. A rod, f, is jiiiue<1 to 
the back of the pre«uri-|iljite, 
£, and, passing throngb an 
•MCton in tbe beak aifido of 
ue chamber D, Is Jau><d to 
the IcTcr O, at ir. The lower 
end of the lever, (1. carries an 
index-jK>intcr. A, which tra- 
vels in frunt of the scale, I, 
cradnatcd tn nny given num- 
Dcr of attuo.Hptiei'es or dcoreea 
of pruMurv. At the ona of 



the aoale, I, or at anv other 
oonvenkat part, is natened 

th« «in«U upright, K, which ia 
centered on ««tQd, A-, A screw, 
L, with a niillcil lirtiil, pji^'>< 
through an apcrt.iro ]n:,.!o in 
the top of (he upripht, K, 
while the hottom of the up- 
ri^t terminat«M in a catch, i, 
wueh Its into a oorre«pond- 
tng eateh, m, fltted on thnknc aim of the lover, C, which com- 
mands the yalre <f, befora BantiaiMd, for allowing the c^^icape of 
the steam. 

Ttie action of the appemtaa is aa follows : — Suppnsini; the parte 
arc to be arranged so that the valvo shall allow steam to escape 
after reaching the preaaure of three atawapberet, the ecntw, ie 
taned fbrwaid tai the aptii^t, K, ratU itafaaer end eonee exactly 



u\-jui^c>j Google 



2M 

over the figure 3 oatlMaeilA; tad whin tb« pref(^>nre aLnll IiaT« 
wwded that at tlire>»tino«phereg, the i mlei-lcve r (i, lief(ifrpr«s8«(t 
OQtwardi by the prewore-pUl* S, wid rod «, wilt |irc^ acainrt tb« 
inner end of the screw, L, tho «t>iicr ciij o( the (iiirigiiU K'. will be 
piLshed back, while it« lower end will make n otirrosiKindinff motion 
forward, and will lhu.« dis*n?a?^ tlio catcb i, from the cnt pTi n, nnd 
liberate the valvc-levcr, wlin'li I'lnl intii thr ]in--iij( ii .lii.uTi l,y 
tbe dotted lines. Tb« valve d Wing then trv«, will hsv nud aiiuw 
tbe steam to (»cn|ie. A portkio of tlw Rtoam vill pa^H lliroasli the 
wbi^llli N, »o aa tu c«U attuntkm ttt its UlMMttoil. Tlit- whole ap- 
pinitaa luy be Incioeed in ft Imm, and locked, lo tbui ibv action 
of the Telre nu.j not Im tampered with. 

The p«tentco also doM:rib«s another arran)^mcnt, which difl*eni 
from that dcecribcd only in tbe means adopted to pvn motion to 
tbe levoT d. f'>t cffectiii;; t!if' llhfrntinn nf the vnhv </. In this 
case, tbv j>ri'->-'iri -ij^ii^i' K, iu--tt::ni u: i'^^cl: itii' oaring, is a 

itolid piston wurikiiiK as iii a cvUutJir. itio ]tr«.'iiiiure-plate, £, 
connected to the lever, O, by a rod which him a coded opring 
erouiid it, uid beariug ii^aij»t the lunc tc of the plate, in order to 
Mpc it IhwIi tv ita pontiCNi after Juving been moved hy tbe ateam 
whiw te admitted to the efaenber D, by a pipe ]«adiii|( from the 
steam-war <L Tho other pertoof the arrougement an the mbw 
as bavo besD deeorilwd above, and the operatioa «f the Mm la 
aim the aamo.— iMdm M^Aanke Magat&». 



BanteM wd Fdve MoHaa of tka HaaMMf . 

(S-- I'Ist,. X! ) 

The "Economy" is a sttaiucr ut an ordinary consfiui tii.n <.f 
Ami'TK'-TO riviT '•tl•in:l-^ (•--ol», and has bc«n running hdidv tlii<-<' 
montli« in Netv-^ urii liarbor, plying )>etweea Kew>York luid Oone^ 
I<Und . The Kconnmy " is 1 AO ^ loBg^ M feat wldOk With about 
8 feet I'l inche< draught of w«t«r. 

Her onifiiici* are desiiirnetl with a view to obtain tbe fullest 
posaible degree of eipeniioo, with the most equable sbniit «n tlie 
mafJilBwy, awldiiiy dead points. It is wtth agme hesitaliatt tiut 
w* ns* tiM plwal taeni la apaakliig of her madiinerr, tlie two 
being In bet hot pertt of one enf^ne. Two cylinder*, eneh 34 
incho" diameter and 8 fv-. ! Ftr 'tM . rirr vlar ed cloM) together, mu; 
pair of side [wpc!) serving; I'ur Um iwn. I'lie valves arp Juhim >■ 
pu|';i t. '1 i:i liiiriiiwr, each having a Beparr,!,' litVm^' m^l Tlio 'irt-t 
pair admit staam from the liuiler to tlie top and bottom of tbe 
starboan! cylinder, the wcond pairop«n coinintmlcatiom between 
the cylinders at tbe cnd«, the third ere eslianat valrea, opening 
pe.i.^ageH fK>twc«u (he |>ort cylinder and the omdeMssri It will bo 
observed, that the port eylinder new iwei*«a any ataain from tlia 
boiler, Ms nfflea being to allow ipaoa llbr the aipnaioaof that 
whieh it>adTalttadtotfaefirst,endtoeqailiaetbeaetIonai«qghoot 
every |M>int hi the rOTolntion of the wheel. Thi» ean bert be uti- 
derstond fnim drawings. \\\- il. rm ir .'iii iV;iriiru iu sm li 

dew'ription, that every t'- ini itiii:llii;il,!i/ t.> tlit Lusincss man 

or the aniatv ir, ii< -.m I: il..' iinil'i-M ,1 r:ij:iiKv r ; L it the ordinary 
bcain-ctiginn Imiug prv!simit><i to hv tamiiiar to ail, a few diagram.<i 
may be sufHcient to explain the principle of thin novel arrangement. 
The whole is tbe inrentlon of llr. Daniel Ban»ai,of this oMgr, wlw 
aNond a patant Itar the aua la 



WI^V >l»l FlK«. 




Fi^ I, 3, 8, and 4, roproeeot the pistons in 4 iifttffni An 
the admiwioD ofeteaai at tbe upper and lower eads of the qjHitdan 



[Scpb'mbcr, 

la precisely alike. >re will denote only the movoments of the valves 
at ti>;i i f the cylinder. In Hl- 1, tliv -.rurbnerd pUton iinattbo 
top tft An scroke. In tliii> pwition tiic viilvc at a oii«n», admitting 
steam from the boiler, until it is about half stroke, tlio port cylinder 
being then on it* centre. In this second position (see Fig. *2), the 
steam-valve ahtlts, and the middle oroxpan»)on-va]ve op«ns aLow- 
ing tlie itaam to Mtpand in both ^lindeiSL The elaamdriTaa both 
ojritndaiadown wtdiaoonstantdoataaidBs pvaMura, mtil O^IIg. 
Q |]M«terto«4 plitoii li at the and of itnalnka, and its ooaiipKDiaa 
at half mntre. Oontraiy to what nngbt be eipectod, there Is no 
muvvnvcnt of the valves [in the upper chcflt*] at tliis point, one 
piston continuing it« rapid downward movement, while the other 
slowly pri;):iri ' tu riM-. and actually tin > ri~,- againat the prejisope, 
until the two pistous arc Dearly on iit« Mkme level, as in Fig. 4. 
At this point tbe eihaiut valve « opens, and allows tho steam from 
both cylinders to eacapo to tho noitdnnsiir At this ]K>int it nciM- 
leis to observe that the starboard piitaB ha* the fiiU pn^Drc ><% i l.c 
(team on its under side, having catnunneed its upward etr«liet in 
wbMi all thaaaopaiMiano are repeated by the vdves Id dw tower 
iicm and aitbaaot cliastl> The point at which the pistons would 
be on a lerel with eaeh ofher, asi in Fig. 4, may he readily found, 
by a simple cofistrnction ; luil iii;r u-i-umiiiirMi tlmi tli>' i nu.V* ore 
at right angles is not stnotly oorrt'i t, T!.l- crjiiiks uf tlif ■■ Econo- 
my " make an aripic ol" Tu. invttail nf ;Hi (iijiruc? -n i:ti i.'idi other; 
nrul the position of tbe pistons in Fig. 4, at tiae moment oi opening 
Uio exhaust-valve, is iu reality but about 8} inches from the bot- 
tom of tho cylinder. There is no intermediate shaft between tho 
cranks, their close proximity to each other nnik-i iag such imprac- 
ticable, and tbe oranks ara simply conaeeted tty a drag link of 
praparkagtt to hoMUMmatananaJnof VO dagraai^ as abatrvad 
abovab 

Tbe vidva motion jiatallod In Rate IL, whldi Is tvanifiUTed 

from Moue's treatise, before noticed, is admirably applied to the 
working of tho valves of this or any other engine, where it way be 
lici-i-'ssjiry to (,'iv,' lijil:iiiri> viil'.f- iiriy ;im iili.ir uiid anusiial nio- 
ti m. It will \m mxu, by in-ipeetion, that tlie niiildic or expanMon- 
v;ilv."^ remain open during about three-fourths of the revolution, 
tho oxhaOBt-valves during a little more than half, at^d the 
Steam-Ttlves only aliont one-fourth of the n^volution of the engine. 
These motions an obtained by eaoie plaeed on a revolving sliali H, 
Plato ZI., whioh act npon ranll llrietioB-whsels L, on thefiMng* 
rods. n« ahaft H iWMivaa tta notion from the water-wheel «haft 
by an endlem ehain, J, of batdened ated, or cMe-hardened imn, 
nruufi n|iar, !i ]ifilti v I. (> FiRs. 1 and 2. The bearing«i of t'n- ybjift 
JI jiru asyuf^fcd in & Ithiuk attached to the -■tide pllifji, wM* Fig. ."J. 
with liberty to move vertically. The li.Mriiitf< are yniiportod 
in their proper position for working, by tlie links if. Fig. a, which 
links conncot them with crank* wrought on the shaft X, so that 
when, by meaoi of tbe Icvor P, the ohaft N ia turned one-fourth 
of the revolntion, tbe bearings of tbe ebaft H are so nnich lowered 
that the eama win not lift the valves from tbdrsiats. Thisistho 
mnthod of stoppii^ and starting the engine, a garter revolntfan 
efibeatartiiig-har P, in tither direction, being all that is i>ecc««ary. 
For fcrry purposes, Ac, where K may bo necessary to revolve tbe 
wheeb in tlic iij |i««it* directlnn, juMii' cr set of cams may be ar- 
ranged 1 11 a s, j iiriiite shaft, and iuiptiled by another independent 
chain. Tin- iiiMtinii uf valves, by .this arrangement, is very 
amoofii ami cosy, and, se may Iw readily sci'n, any motion desired 
may be readily obtained from proper cams. Figs. 4 anil .1 are 8ide 
and end view* of a double oam, wfaieh mag be need for workJag 
tbe steam valves, making the out^ really a^lnstable, while the 
angina ia In motioo. A fow twaa of the Ihomb^enw d^ Pfg. 4| 
bjrilidugaratwo parts of dm aaai upon M«h other, anaUsa thn 
camtoanffnt tbovaha Ibrnliu^er slwvtartlm% aaai^y ba 
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Mnd. X1g.< !■ ■ lid* Mil tod ^«iirortii*«nM,t,9,ng;]f 
MgBi«dtDho1dUi«aIddla ^Ar^kvp bating ib mtn iOmtt iht 
»traka, nd Fig. 7 praMBto rinlkr vinra of the a«n S, S, wUah 
uoiujisc the oxbAulTClvH. Tlw tlip flMfk !■ dcoatod jc, flfk 

1 jiikI 3. 

For working \<y liand. Tin.' fxli!«ii'>t-Talvi'!< lioiiiji; IicM jicr- 
limm'nily nctn by the liiot-ltvcr 'i, tliy stnrKianl cmriiio* 
iilotii- WDulJ a<'t as a single cii(riii.'; Imr I v n lnit iti- 

geoioiu Hrruni;^iiieDt, l>oth cngiiiw arc o[H.Tute4l ti_> liand Tvith- 
OVt difiii 'ilty. lliere is a single toe iii the orditmry style 
Ibr aetvaiiug Moh lUui-TalTv; » apwiw of double toe, the 
Huh M*Miig KB flbtlN Mvto iHth «Mh otbar, rabing each 
niddb or utpuAmr^n, wd • en far Mfaig each exbouat- 
vdn, Iteatet Am «agliM,aMl«r toioMrtadttS, Fig. 1, Flftt« 

the fiMt phMd on tb* lam a, wbieh ral«c« both t)io uxhaiut- 
valve rods, and aUows th« trip^baft to b« moved viidwi»v by 
hiWd wn i>|^K'nitiiin n liicli would otbcrwiso Iw provcotcd by UDO 
09 both of tbe cjini.-* K 1{, Fig. 1, adjustiiiR npaitKt its ro>pectivo 
tac on the liltinjc-md, Tl.iK <'ii'iwi-<' ui>a< inent l>i'i:>i;T< tiji' ejuaa 
under theM lo««, and, releaMog the lever, [ila<'a<< all the valreii un- 
der the control Of atarltawbar. The trip-Abaft i>t turiiol bnt 
aHgbtljrat tbo aoinmaBeamaat of tba actokaof tbo atarboard cn- 
gino, or just eoon^ to lift tb« ttean, but not tba niddUTalra; at 
hair OHMn It if tBcBnad awn, and ao baM tm «he atmkn la ooor 
platad. A little releetion ■mVl abow tba oflbct of tbia on An an- 
^aaa in wiirkiiv forwnrd; worlking baxrkward with thcoe en^aa 
ii an ttwkwiinl uinratiun, in oons,M]nence of the fiort or expansion 
enjono beiiiK iiln'ad in-Itad ■if llir j r'.m i.n.'. Thi.-t niu^t 

l>e a standing objectiuit iiguiu.<t t)ie cooibiiwiton of tmginea. Back- 
ing by hand i<i readily ofTvctod, hoWOTir, llJgMllgpniNiriBatfaOi 
to tba part* already described. 

Tba "Eoonomy" labon uidar several dlaadnita|i% cm af 
wbidi ia a W7 iapaiibot Taoanm-A firalt Iqr M maana itMbnt- 
aUatofbaitjIa of ao^oa. Sba k rapnrud ta partmn wall In 
MaotdaBoa with her name. Her o-ioal speed is ^ven oa at fh)in 1 3 
to 18 tnllea per hour, midcing C passages iwr day hetwcvn Spring 
■trci t iini! Conoy Island, st«p|iing at two intermediate poiot»; and 
Wing from 2^ to 8} tooa of anthracil«. The distance steained 
•Mb d^ witb thU ftial ia abont T6 uflaa. 



LIST OF PATENTS 

fmnl/t" llif V. S. FiitftU f>fi«t Junr.y lir no;!/, ./J«!y. 

AlUMon Abbo, of Boairo, Ua**., for liwiruiucut I'^r Ci-nei'tiu|j> Loural 
Deflatieai of tba Spin*. 

fltniw. Tin inMruiiMBt, is mado, of a combinutinn of the crutch, tbo 
Wpplalffi. Ibr th** w<M]^r« Anil Kcrrws thflreof, the brvoiit or bodv* 

liaBa/eaa its pn'l*, -ti'I Ktr«p9 nr other coDlriviincc« for eonflninff the whew 
Instraincnt tolhi tlii^'h an<l body, the whule livii>;i[i|JivJ lo^L'thersDdnuHle 
to oc«r«to ** »prvifi<-Li, 

A. M. DhV, uf li.-iiinriirti>l), Vt,, fi.r ("l;.vi:Ii' Aajil-ti r«. 

ti«i"i.- ^hB urni* wl ilii- yoke, lio<l<"»re<i ■» d«>criii«l, in oorobination 
Willi tli« ktmi'-i au'l sttiirUod and ojieratioK de*erib«il, bgr aMMa ef whisb 
tlie acfoniiun |>rocv«i> »f ttic M-jijiulais oomprtMed, and them klld In poeip 
lioii,foranitiDgaftMl«narthadaTMa,ateM«Ulad. _ 

^isi.— Cematmetinf tba two aidw or the feed ftameof the emdbb Dirt 
tionloiw i-rtMiiOi m»y )»' turned aiwMd and BRiMged panlld le one Mother 
Mid «cr<>- il,> I" I iri.Mii- no e> t» eeowt anh bed mmt. Into a tiU) k tttt 

Mat nr rliiiir, fl^-iit-'c-i. 

W. Uiii.'!.-trr. I I' Nfif Ilm 1 •;tri-,-t, Knir., for Cannon un.i ntlicr Kirc- 
Arm->. I'uinriioi :ri Km-Io-iI, Jun. I'', I- 

CImm. — Hnl, ttiv iiiutln^l of Ix^riu/ Ihi.- burrvl of a gaa or uthcrlirc-iinn. 
ao that a areas Miction tbuvor would be in tlie funn cilhor of ai> elllpaa or or 
aasrtss of enrron, by tbi: inecliauiiiui a* de»crit<(<d, or itn anbatantial saaiva- 
Itnt, a« mt l<>rih, wlienilty tl)e iiiiarioea aation of the anjtalar groove la er^ 
dinary riOcs, ia nbTlatcJ. wbil* all its ad«aBta(r«« are nitttiuad. 

SfiHjud^y. I cliilto tho conalrndion of the Tjorinif tool for (liHnt to the 
KiTu liPinit (>t' 'sbi^'h tlui rriwn Kcftiuii U nul a ir.io oirclL'. llmt U hav, I 
'■liiitil tili- !•> lul inntii'll of the cultiT b<ir with t!ic b>'ril)2 lulir, tl:,.. lur 
p4'—ililf tlm'.U'h piijil layte fti'tTltriiluly, the H\t-.-i of ln>!h hi irii; [turxli-.l, 
whiTi'by the fMilitiail or otlur ^hll|■^•d I>"P-. i- f ivi i; as di-itTslKj ; lUaj Ihu 
liar aud' il* iiu-lin^^i jiliuw' in cjEnhmttli'-'U ui'Ji :u\; LviU^r fur r».>'iili.limr tho 
Htiiih of the cut, m dcacribwl ; also tho expandiiiic collar, tlia indinwl or 

brMlled sfaes. oo tba toibig tabs, with the other pms ia eoaaeMiea 
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thercw'itti, H>4 d>>« r . >• t. i"r L'M' I'nrj' "f ^'li Urii; tb« beslBl*>feBd nbW 
borini^ont »ti irrt'ifulu^ly t'lniii'il i.';'. kudcr, wdoacribcd. 

Third, I riaini tho cnrt'cd rail, "V nlher likaflState for eivto^ ths p ropST 
dmUod to tliv barrel uf ilxt gun durlu^ the boriaf enn&n, tar wbwi&a 
spiml or twist is gintn, a» describod. 

Foarth, I «Um tha eip ftr aappertlng Hie boritut tube iiMt atthoao- 
in»nt tho cotter is abeet to dear the miuxfe, as art forth. 

T. I.. MiSrhi-ll, of Birlcciilicad, Eii|f.. fur I'npi Uiiijr V(>»r:». Tnuiited In 
Kni;lari>l, Nov. Is^-*. 

f 'inji. — i.i.ii»!r",Kliiiif thi' hhiilc fr IJa-lcD '■( the same ui-ou tho priaiiiile 
or in f I; I f. Till . i; r I ■ ■ 1- -n .uiunjlis^,'* a* ih-xi^liu'd. 

.1 -I 1. r-l , i.f Mi.i.j'.L-, mil, <'..uu., fur TrunM-a. 

I 'Sjim. -M niy iraproTcnwot ill Iniaaci and •npportsrs, tho vnmi* set 
f >n h of wljuating the presaars of the pad, that la l» sigr, hr (he emolemMat 
of il>u hittit and left screw, and the ai^astbtg nat la eomUn^ett wilb the 

pai] lever In the manner set ferth. 

Vim. Porter A E. A. Tmtle, of Willinmabargh, N. V., for Lnntemii. 

Claim.— Thv amall rrxla enttiidiiifc' ffuii the lownr part or cup of the 
Uiilrrh li. the Iiji urcip. ur.d unitifiK thmi hi-lli (..L-'-^hrr hy a catch, thereb|f 

Aiiui t'. ■Si-uipU-', <>f <'iiK-iiiiiii!i, itl.i'', fi>r l'iti).th«. for V'eMOla. 
I liiim -Tlit-^ ri»i <if Miliaiiiri'd india-ruhlwr or other shiDai|y elHlie 
auhriiiiifc which will ppuiii.x; i!i« inii'iidud ciTxct in the eenrtiaeHea of 

JlijiitH iift'iulillt' wli<*fl* for the piirp'.iwe dcHcribed. 
N. .1. TiIl'Iiiii*!!, i-f Sali-inirv, M.I., for Crow Killen. • 
(".iifli.- --riii' cfiriihiiiutl'iii ..I'thc dart, lii-Iii»l iiiiriiiff, !lldinir Test, or head, 

attiKhrd M iht lrit.v<n< aiij tliu dojf, with thr h.illi.w j<i»t Vn whldl It ia 

Jilai-ft]. 

■I. ('ri~», nf Nl'W I.cllilull, Ohin, f„r Illi) rovflrii l;! :li l'.r,l»hl'». 
r.'.iir,.,,— A It, 1-1. (M:«i-lii:ir I t" 11 .liM.1,-,1 niM- ii, r.jld lii. liAnJh; mid 
hrii-;!. -', i:-trii. -.il ;ii,.| „-r:i:i(.-. i ii.--i n''i.-.I. iii <v .iijli'iat ill \> th II Mi-iit'O 
torctd mooiiir ihc imIh uf the hrii'iK-* aiihin the cane and tiahtniUHl from 
time to time, ho an tu m^uivrr and hrild thrin, Iqrsefewiag too two pane 
of the cam tu^'i'thcr, a- Bpt-ci&L>d. 
E. H. AxhcruA, of Bosioo, Maes,, fbr Pnrnaro Oanges. ^ 
CJiim.—Tiiv nethed ef rtadeilng this tndicatioM of bent tube pr<«<mrs 
ganircK iwmuuwDl and rettaM*, bjr eonstnirtinK aaid tubes of precioua roatal, 
SS act f^irtb. 

C. W. Camp, of Hartfurd, ('i>iin., fur Si . : ( l ur^-i-.. 

Cl'iitH. — Tho DictiMMl t'rtnukini.' "nd tiif iq i'li'MSioti of tho revolving ooW 
otTunJ i.jiTii.i: t" *iiut i-]i;,ri.'. %, Hf, dr*<-rii«-'d. 

)■:. .1. Miki-y, u:' II. I], will rr.ttoiiwurkii, I'a., for Batter WorVi-r-. 

f 'wi™. -The adjualahle kiiivr« arruiii'i'd witllin the box of mtid iniiehiBS^, 
and opemtiiiff iu CDq)nBctaon « itti ihi> reciprocating pn-uurc, aubstimtialljr 
in lbs oMUijMir set ibrth. 

I iiso dual the roseea or dcprtwion ia the bottom of the boat Air the ni^ 
jMso ornweaB^lho baMer adberinc totha pntser, slid Mi« diawn taA 
^aHacfts reesdinr notion, aa dwriticd. 

O. M. IhiMiiKvV. uf f iiriiu'SiM, M:i»»-. fur A;ip«rati.i« fur l!Iii.|riiti!iff the 
HolioilOf a IVikIiiIiiiii ig-iti ill.. KiirlU'r> Surfinv. 

Cfcrim. — Till- ii|-i>licAtwm to an anltldid glolw of on© or more peudiiluma, 
th« n.iUuf wiiicii .-.re foiBMdof ddieaie eaciMN a» MlotrlbMiaoTeidjrlo 
all lyiiti-.n uf iin: dij, the ptaaeoT wblsh b at i||ht aa)^ to «o veada- 

Isim wht'Si at rent. 

I uIm> dniin thv hi n.Iihj: or sprinting the pendnlnm rods, to oouotefWlt 
tliD gravity i f thr Mrii,, ,u thst when si rest tbsy will be slnialit snd on the 
hue from tiw point i>f »iupciuion, and the ssBtra ef the gioba; flulher' 
nere, 1 dnim any ihiuir ^lulwtaritiallv tho eHMl 

J. J. Fnltui, of All.vhaiir t'ity. Pa., Ibr^uinbw. 

C?*JiMi.-''ni« u»c of rniirijiti^ iinitr.i Kla, in cvinibintttion irith tr.trc. fox 
the purpt>i« of attspclidinir p ilrtt'in'tn-n. ftiMiii.,' flrt-tij^lh To tin- unimal 
tiisiii-i. iukI f'-r iHunl purjHiM-.! in r|,,. rnniiutin-tare of Icaiiicr, m st-t f -rlh. 

Si-iitl. tirr.iiii. i f Tr-.y. N. Y . f r H-lw < uopJinir. 

I V.J11H.— Till- n-riiijj .-i indi-.it and Ihu «}>^>eudatfC9 by wliith il IK inovi'd 
InniritadiiLaily, aiui aa held finulv ajrainKl the paolung and llio pads or Tin 
in whii-h tlie paeUng nets, to prevent the jMatften Icalilng. in eeahtaM- 
tiou witb the arrangement uf ^prinir bolts SM (brir appemtages, as ahewa, 
with the cirrnlsr groove, ss »«t fonh. 

Riclwd Montgomery (aaaignor to Elliahoth Mun'..'ti:nen-|. i f N>-\t YokIi 
Cilv. f ir She-I t Metal Bfanw. rmeiited in Eogiaod, Ucl. iS, 

'fti,<n.-\ Uiiuti f-iii.-l u!%hi-i-i nii^tal beatiataaaeiieaof fai^tadlMl 

f-'dr. thil h\ liH ..>; I I,-.' lUt iind IMraflcl, aod tho tOpO MmI bcMOiBB OBl* 

Inverted and iiucrtcd arti.e" reni-.-i tii ely. 

I alao rlaim tho rombinntioii » iih ■ui'h a livam f n pilrtlf aaddlMla aap 
port its cnda, aa a«t forth. 

MrarrhloeaSiOfNew York (it v. fur Hetallio Pens. 

CMlMir-OsBltlMliagthe hiick i^f ilic pco with a eaiiee of triMtM(SO Hha 
and sMs, and leaving two flat upriiit.'-' Iicneatb, nearly parallel to lbs back 
and frpc to bend Iwlwean tho ri'm , I'm- t-rtVi-t of thin cotistnutiun beinip to 
give to tile pen ci-'mbiued atitfiir^ iiii 1 tirmi'ilily within ci-rtiijii ruiut*, re- 
^eluhtil;k' that produc*^ liV a fterien uf vrrri-hml artieulatioli-. and wl-iili is 
lu.iii-l 1u ri'Ti ii-r till- wi.rkjtik.' uf li e \^'M nu-re eii.-> aiiil ph.-iitnu;l tl.im any 
furiii uf nil t.-il'i>? poll* li. ri ti't'i re c-kuvi-.l. 

il. <i. itohinaoo, of bchaylkiU llnvcn, I'a., fur ruin Safe and Detector. 

CMaa,— Thepeeahaeesaatmetjon ufthe innitcraent, and tfae msoaer ia 
whleb the several pens are ananged, l>v which conMruetiou and arnago- 
ment I eombine a portaMa r«<eptacle fi>r both roln and bank notes, eoii> 
venient Ibr the pocket, and a counterfeit eoin detector. The imiJcment 
bcinir formed of a cylimirical enae. Having a gnttSf, box or reosptade at OOO 
en-1. ;-itid the rvniaininff portim of the eieie in -I' isii-itt the daaipa, for tba 
p-.iri-'-i' h 1 -uii. aud otiierwirti; i.viftHtrU'--tei| x* m-1 fir.li. 

(i. T. Siiiiiur i, of Fall Kiver, Ma»»., f-jr »..r,ii.' Muehim-tt. 

C/aim.—FiHinii the aiiirer alo,-k hy a UtU nJi t Miokel, or other oiiiver».d 
Joint to an urtii, whieh ia eonuec^'d with a dxed biine nr ptKniUrd, Mi an to 
be eapablo of atoviug la arcs, st any angla to each other, sad giving rotary 
OMtlon to the anger to anangad, \f man* of a pawgr eOMhod to tbo 
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inerr, and a buid rnwivini; motian flfOU • fildlqrM»«lMft,*l llltbatt 

(rnd «>r iLl' ]>oI« i>r arm, sft dL'scribed. 

K. B. Weill., of lIoH'ntowii, !'« , for AJjunlinjc Uisliiiic S«w«. 
f,Vii*ji». — The n>ljuNti*Lilc ring's in tmrnbiiintiuu" Willi tin- i.t'iiciive jind o:>r\- 
vox wwiirrM. K< rlrkoriU^d, for tlic pur]ioM at kiMiDig aud r^fUlMiUf Um 
MW 10 «nv nnuipKl ciirralurr. 

1. P. St'niih. ijf Urx-hcKhr, X. Y.,and 0.W, Mf{mngl>» t«0. W. 
SViU I. of Alliuny, N. Y., fur Str«w Cnttcm. 

t'',iiM.— Tliti iiVmiijii'iiiciil of the mrUllic iro^* So *«l»biiuitioi> with the 
knir'c fniino, and the knifi.- fhm.nd ■» aiieolficd, aitdwitllthe fhuoe aAUWi 
wl>.»« front t'd^o the tinifu u inli'udvd U> (tlsy, the la>t-n«lltiaMd INaM 
t'> >»-- ailjiiaU'd t'j it» )>1iili! by nprinfre und Bcro v. rootaimd in hoUovt bOM* 
w ciirr. Mid liy triiniiiurin imd diiouliiem, iu> "ct forth. 

N. T. t'liltln, of Knii;lit>ttrwTi, IikI., for Konnitiif Tiitli i>n Mil! Saw s. 
C5''i?wi.--Ttn* die* and iniuifo coujitrurtrd tut rl«w?rjb».'J, by tnL'iUi<^ of whirh 
aTiil'orni <;bi««t pointji ar<; gircti u> $mw taclh by awed|pi>ir,'M apwiiod. 

AI.K.' lha oomWBUUitt of tbe two fllos, Iba Hook, tnrnui urihm, and <•- 
iriiliiilni: Mrew, DHnln; Uieetbcr the flle jii«g*i bgr niwnu of irbicti, when 
I ill oombiniitiM mah the kevtOMl m, Un diiMUpoinM mw imiIi 



dcA,'rd>«({, M* 4NMMd, joinlMl, aod Iww Mir 

t'liiL-.. v. Brown, of Warren, U. I., for Adjustable Scrow rrciH''.I.-^r». 

rin'.-n- — First, lirnui/iii^ tht jiivott* of tlie iwiinMaVo hl;idp*, out of !ho 
««ntr« pf lb* hah, or >l a dinLoicc IVoin %h* uU, aod earryiu^; lb«n ii$hl 
UmmkIi til* hab, M dcMribed, w)i«r«h]r Ottj »bUiB a matar deplb of 
ImrUiir. wUbont ptadnf oiw bl«l<> behind tb« «tb«r, ana tIi*i«bgrrNui*riq(t 
it n.'Ci K«iir(' bi tin avi «\ iiiid weaken tb« aftar part ofthavaMl amHi»> 

riiTtly ; lhi'> I I'laiui witlioiU rcfereDee tO fMatM BMM lljr WUch I tBIlt 

tllU >;ud liivntH I'l luljlliit Ibl! Muda. 

SiMMiud. uiii) l.>ym<:nl of one of Ihc iii1jn»tah!i! Hlndoof "ir •'■ri'w |iro- 
]>4.|l(;r or u f itiidcr, in oai.c of rwd. when the aaid blade i-* t'[---us. i>'r itiU 

!>iir|.o^c hy iius*hiiiii*in, »TU'h fl» ia«t-Tib«-'<l, which al.-fj (ivrVKi* to 4K^u..t the 
as a t-r ncllcr. 

I.iiii!-. Vptff, .Jr., of .Ni.'w]virt, N. Y.. for Lock* for Biink'. 
^jfaiia.— Impnuinf Um fotm of tb* koy upQB iiMrt lurobWn «r Unit 
cHinttnlit wkldi mmI Miin mM iwiiw Mi w, which, btinr MVontad 
froin tha Imjr, and Vjrood teach w inllaeoev tlirM^h tbe kejr^liota bafcia 
they L'uu Iniu'h t!i»- f. n a* dc*eriK-i!. 

I'al'O iliutii, ill i'.,iiihiiiati"U with Ihu Inirt tmobkr*, the crn«« Wt 
wbii h tukri till! :^lrain of ciul )>ni»i>uri! OQ tltfi uiajii boh, and aL'ttQg »> a 
itimblcr L'urri to convey tlia tauUen buoad reach «r inAtwmw tiinogb 
till' 1.1'y-Uolc wbcn it HMMW dMm 10 tfc« RBM Mit Of i1* Mm4 pW 11^11 
with the nioin belt. 

C. 1>. Balkirt «f Xaakiagnm. Ohio («ia%iMrta " Vahni TUaolflab and 
SallrDad 4'arSewt tCmitAeuirUv Cempmqr," at Kair Toik CHjrJ, fer laO- 
nad CV Brale. 

Chim ek> haoctoB • NvonlUa cer-?cat, whoa* acat whMi nvarMd 

form* a portion or tllo hack, awl »ie« vn^im «• that h iImiI oecflp* tli« 

fciiMHi .-["lu-i: lift IT it in revorni ■! tiial it did bff-trr, or hauit hotweoil, or nrfirly 
!tiit saitic |>iiriillt;l aucH lliiit it did bef irc rvvcr^iiijf, ait.J tto that ul-" K i - -^'ti' 
iiuil buck niny bsn e «n n(jii<tiii< iit •-■i{(t|iijr f>r uidi jicndont of Mith other, aa 
d«~;'rilAil.aiKl thi» I Haiin, wln ilii rthti'ci.t i« dividi d into two i r oHmgaiMp 
or UNcd without diviji,i>ii, a.-* !«ct lorlh. 

1^* T. JjumoiH of Coltirnhiir.. Obiu, for l*rc^ti Mould CandloatjcVf. 

Oiiili Tlili wick tube to iciiidc and retain th.-< wjrk in the wntro of tho 
eandl& In omnbinntioD with tlio i>i<-k. »n nrran^l <in a anool a> to anpnly 
fl eontumou^ wick, na t)ic tallow i* formil oat la fomi the nutdlw, aa de- 
scribed. 

J. 0. Hiolh, of I'hilad<^1]>bin, I'a., for Pr«oes**i for tJhIaiuiiyj L'hroinalcs. 
IVti'litni in Kl:icbilld. Sow II, 

(7-iiiiw. — I do not Jtriro to chihii wpanaely Mich portion of tlm prooon 
de-ifriW-l, an 1 hnvc atatiMl to be aiir.ilar to that now iii o»c fi>r marUufaetttf- 
iliu chroinatc and bichromate nf pntwh. 

H'.it I cLiini, finit, the riidunliun of chrome ore by tho carbotiaewill Bfr 
CefiaW, aa dlesefibeil, a* aalii^a in tba DUknnfnrtnre of pola-.h. 

fi<Miid,th«art<irpRioniaf iMBiiftcturiujr chrommo and Mdmrnila «r 
potaali fnm drnmhi iron ora, br maana oi thr mdnetii-n of ibe oodda of 
iron, ojtd the rcnutval of the reduced iron by tlm acvcral Hul^t^inon ajid 
mo->L'.i H't forth. 

Third. I daiiii llio pr'.oewofreHliiction and removii] d<«<<rit*d, In couoec- 
"i'^t; w:th the j.roirc!.;* of reduction deacribcd, or in coiobioation wiih the 
. ,^1. V il,-nt thercf^ir. 

A. II. Hrown, of Washintrton (.'Ity, D. ('., for Foathcrinjt I'adillo Whei^la 
for Steusnem, rutontr.! in En;.;l»iid Mareli 5, ISM. 

tSnm.— 'riie cornbinntinn of the pinion, rack eiim, and Heeriiiit drnin, 
eritll (Jm> occentrio. for Uic iNupaaa of ai^iuliii); tlie fwM:e» and r.>nvcttiiw 
Ibtim H^a • paiemlU ilMfnif tMMMlnB. 

I atta alaln iba tambbutioa of th* cnrvei! 
adlil.^ttncr and feathering the MUt«. 

Iwuio lirown, of IWtiniPio, Md., for FhrivlnB Kawa, 

(Xtiin. — Tlio mixic dc»cril>cd of apijlyins the power of the cmrinn to the 
anw pal* or framr^ without beinir pcrniani'iiil^' eonn«:lL'il tbcrewitb, ao titat 
the niaton sbuJI, 111 a j^reat mcia-^ure, lie rehcved from any liilerai ni(i4ion 
wliio'i the gull! tiiuy have, which vausea it to bind or cut In tlx eylinden<. ua 
ilcKc-rlned. 

N.T. ('i>tRn, of Kulght»town, Ind.j for Hanging Sawa, 
Ctiiim.— Tbe runibinaUau oftbo auinip bon^ nmo a knHi) «d(«i witli tha 
Mtjui!tJi« a<nwis for tb« pwpaa* af i«tnliitii%dM nka nf tin ttm tn Uw 

miuiner de^w.-riiic;!. 
('. J. Toiiway, of New York Htv, fir Lniiifvi. 

t'Wi'rrt. — I do not claim the peculljir [irii]-.cny of amall tnbcN provcntin[5 tlie 
p;i-;.j^c of flanic ; neither do 1 cliiitu the niiikini; tliii bawc of the lamp aorvo 
I.* u ie>crvo;r for the fluid n«*Nl. Nor do 1 claim the eoiistructiun by which 
nil purl ii* mada tnoviible, bui tbe cnp of tlie f*.edln^ tube. 

lint 1 do dahn Unit pevniiar ronatractloa bjr whtch tw« ebambaia or re- 



'ved paddle with aiiy a|i]siratiiB tttr 



acrvoira are cM^rahined in the aame lamp, one rontaininj; the trieka tl c 
lluid whieh aaturalca tbein, und tbe other f<irniili|r tbo reecplm into 
which the duid La poured, aild the two ehaiiiHera iH>i:iinunieat:ntc br Dieatia 
of two pi{i«n or tuu*^, tbe whole urranped and u|>«ratiii|; ui* di'seribed. hy 
which iiieana ti e wick cliutnlicr in fille.l, aiid may at an> time be n:)de)>l»bed 
fn>m tlie \=>rgtr rexTvoir by dimply cl.anrini; <ft« peainw af Iba WBp ftcM 
a vertical to a hori7.ontal dirrtnion '; and the Inrimr raaarvoirnHgr ba loppliad 
without briiiirinft tlic twi or llller rrfiir the burners, 

John Jai-k«m, of Ijiwrvnee. Mu**., for Si>iniunir Jack.". 

(%Jtm. — I do iiol L-iuini atri|ipiii|{ the bobbins prejiartttorT to windinr on. 
Neither do I elaini ruisini ttie " I'ortncr" by a hurizoutul acftn', ifivinj: "lo- 
tion to an inclined jilanp benentli It. 

But 1 claim tin: flop, in combination with the tap^,et or ircor, for tlie 
jMirixihc <if urre5tinij tlte motion of the latter at the ioHlalit llw h<^lt iii i>tiippad 
iij.«>it the pulley, tbul the ^i-ar may be lelt in tbe pr«?ii*e ii.i*ilt':iii ncee«Haiy 
fur the pcrforniiinoe of auollier duty, t)i« iiintaut it ia a^n aet ia inoliuii) 
without firing oarriwl paat thia poeiUoD by iHomontum or otharwiaa, wbetl 
the brake!* «o »rr»njrr<l In wwiiveetlon with the Icv^r, or otherwlaa, tiut tt 
^biill tie witlidmwn hy the iiieehiini»n» which ahit^a the belt tit tbe in^tsnt 
the i,var ia upiiii ..et in ni<ition, ttie oiH'ratinif tlie windini; on mci-haniatn, 
riii-^iiiif the fttrippiiiir wirv. and ilepressiti)^ tlie butldiiijr wirti, ill Umi proper 
order, and Ibcu sbifiin; the bell on to the foat pulley at tha <Uaa tt tbna 
oiK'ration^, bv means of u single n^irirrd irear in cotntnnilloil wtth tbe ttfptt 
pljiord upon it-« si.le. the whfJe iirrunpeii m set forth. 

Fdmun.) Mitni^in, of I'tieu, N. Y., for Ey«» for Mill ^ti>ne«. 

<.f4iim.— 1 do not claim the cpnical form of a poniou of the eye ; nor dQ 
I dolm a nataOio tpii bui I olaiiu tiie aplral wtqg* amnind in each initt> 
nar aa to paiflnm iMdmibl* oHm of ftaolng tba xida and rappanl^f tba 
atoaa. 

It. **. I'ritt, of fanandaiifiift. N. V., for Maciiinea for Ditching. 

fVeiM. — Tbe ilitebiiii: miK-hine, onsi-tinir of a bi-ani and fas.iiijr, or their 
ccjuivalents. in one or more jurl!., with a cuttini; anit scnipintf |toibt, liunif 
oil tile ..hu(\ of a a'viiU inir wheel, with shovel* attached I'o the outer eln-lu 
of tbe wheel, wbleb self-act by tnmine the wheel and fnrniinir a bucket In 
conoectioti with the canlnir. »> aa to carry up the ejirth !o the inciiioed 
alidaa^ (he wlo>]e b«-inf of.erfltKl n.« d^'^rilioil. 

Jolia Farrel, of I'hiladelphia, I'a., for I.ininK for Fire- proof fiidka. 

'7j<wi.— The iippUiaition and use of flour, ftrx\n, uialje, starch, or other 
ve^^etuble si.ib-tnnce i^f a like iiiituro. either wore 'ir in eoniVmation with 
llnic. ceiiieiit. or similar KUbel*nei:s, in tlie eonatrnrtion of Are-proof ch(«t« 
or ftafca, ns d.^acrihe^l. 

Hnwlf.>nl Kowc. of Alhnny, N. Y-. forflrii'es for Holdinjr Leitht r 

tMim. — The eonstrtioiion of a (rtipe oonii'Oped of a key within a socket 

dumber, Iba key l>einir u solid cylinder, with a fiortlon of it* surfucv put 
atmov la tm Akc^' punillrl with ita axi», and at an angle with each other, 
enanoa being gn>i>ve.l lei>gihw°i»e, aod tbe obamlier N'inira hollow i^lindir, 
«}lh a portion of it* epsee filled onpaialMwIth iuaxia, and havin|fninw|. 
tndSnal eltl Ibfonvfa it ll>r nearly fta whale laiuttb, ourresiKjiidiui; wllli IM 
i"ii uwav part of tba kn. aalhat wbM the kcgr u in tha elianber a itrap at 
I I'-her or other miiafiii am paia tiiiM||li tM ahmibaraiid vndir tin ny, 
as dc*.iTibcd. 

tico. It. Halmon, of FJinirn, N. Y., for (Trnin Winnowers. Anie-datcd 
July «, li^-W. 

<}!,j<rn. — I do not claim the bhist heud or the IJiisl sjxoitsepanitely ; tieilhu 
do I cliiiin the screen nor Ibe Irooifh and spoilt* se|<ar«tely. 

Ihit I olaim, flrat, the expansion of the qpper part of the Uusl snoM, 
Into the eirralar itntgnlar oniaifwi bead with an opooinft or ■wnUi at 
iVn lower extmi^, pMtljr eoverod iritb tha aleva, for the pwpoaa «f 
iillowinit thafima or tlia fahat ta ba cmhaiMted, Iba aotaenlnga hnnatHaidr 
fiiliiiit! thraiifflt tha onaabiff «r memh tt (ha head, wMta tha faliat mt 



lironA ^ , 

dost escxti« thioggh tin mnm, Um Uaat haing g a n at i i ad hgr ■ alMa, ■ aat 

f.irth. 

Second, I claim the amuiffemont Wld aonslnictioii of the irraduatMl sieve 
<if unequal ISn.'ljevs, the portieo heaUf prelected from tlie a;iiion of the liin 
blaet, M that tbe einull subataneei, euvh aa oookte, tto,, gaaalnc tlarogfk 

iba tfpqch 




f..rth. 



Kpbrnim Treniiwell. ofVew York fltv, for Ovens. 

^Virini • -The nse i>f a pcrpelu-d oven )iav:nc side doera in it, ti?r charirinff 
and di»-:'Iiiirjcin^ it at ititernH:iliutc pniiiTs Krtwern the ends of the oven, in 
(.fMiibiiiation with up]H.-r and lower independent lieMintr Hues and furnaoea, 
for directini,' tbe entire hcut ftfun on* set of furnaces throiiirh (lata on the 
nppar aM» of tin artldo to bo baked, and Uia OBtire beat turn (be other 
liklapamliiitHtarftirBMiitliiraagbtaM aa tk* wdarilda oftliaaitMa 
10 ho Mtdjin aet Ibrth. 

Win. It. Tlionipsfen it \Vm. II. riuniiner, of Blddeford, Me., for Com- 
prcsMcra for Klycm. 

— Tlie oi.mbinnlion of the (rnard rib with the hole and tbe pasaace, 
and tbe o|,c,iin(f, for tl;e purpose sfK*cil1cd. 

I*. 1". Trav»cr, of IJiiItimorr, Md., for Spike Machines. 

Viatm. — The combinatian with tlie knife which severs the blank IVooi 
Iba nd, of («n> alumea chhar or both muvim,'. whereby, while one hliak It 
beinir beaded and peuitad In the dies, the end of the rmi for tbe next bhAk 
iaent oir and )>^t prapanlnrT to fonnin); n head. *a dexribc^). 

I uUo eUim tha method of hcoiUni! -.pikea by tieiiding the end of tbe 
roil pcpiiTutory to apaettinir, lielore ptacini; it in contact with the beadinj; 
dies. il,^te;M( of ifi^iliir It tile pfcplirlitory bclldinif while ill Clilltuct l.itt, tl.c 
dle«, whereby tbo bea!ed ro.1 is kept ii sli.'Her titiie In contact v i i il 
dies, and ibcrcfi.rc bciils then, le«», while at the sanietiiae it ianot detained 
!>>r.i;er than nsniU nnt of the dies, so that by thia niathad tha diaa m 
Ix'ttcr protected finm eveesaive hcatinir, the rod ftOB ilffl^lnyi nad tlW 
wbflla opatatbMi expedited aod impioTed, aa «el forth. 
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S. J. Skermjui, »f Nuw York City, for Mounting BpfattLwula. 

lliim. — Thi' 'priiu' Ciitch to lir'l'l tiic I.y. i:l in fVux npon thi; «aniiri' or 
rult>r, in rontMiuit-ou with the bt'uivni, tho Ut'.orjbriiij: so fonjica in r«- 
ft^tfct to tl^c trvui, IhAl when tliey mxn pla^'d U|XiU u hurUuiiLal Ituu, Iho 
bubble wiU be in tue middio of tlie irlun, and tLuo > liorixoutiil or k Tsrti- 
ftl liiM! may be ik>vertiuu»d tiom a rulur or from s iqiun, vbtKMid iMi 
i» latocliod M Mt Unh. 

T. C. Wi'ildnii, of llnrtfurd. Conn., for Mannfuclnr* of Wi(f». 

Claim. — The method of fivtt^mti); and attoduixj; the h*ir to wtif^, t*>up*?c«, 
pr any oth«:r Icind of hair work, by meuiia of any kind uf Klu'jnoa» »ub- 
ataoL'o, tut mL-t I'-irtti. 

riiii,. W il.Uiu?., ufl'Lilii. !._•![■!] Ill, r»., fir r.ri»llv^(> for Brn»h<-is. 

C'.ttm. — 111 tho numutacdin: of that cljww of bm*h<t» Icnown u-n " Uro*e- 
work,' |<r«fmriii^ tin brillln bjr the ap]>Iic!ition of beat to the ru<jt«, ect 
forth. 

UoBvdo WMtbmk, of H«w York Ciljr, Air Gutta Panfak Stcraotyps 



CMDBMlliOBIb 

cUtot]— An ImproTcraent on Ih* p«t«nt ot JmUi Vnm, dated April 

ibtllMk planhig* or mBUtc, 

Ipkato cf toffit Hi mtet, u 



IHi-: llr-t, till 



'X'tl^pOIUld dfJKTihrd, of (I 

^^^.J^l-l'|;tu -iiil ]..ri'hiv, Irt-iitrd by 

dt-j^tTiifi'ii, ml a :*iilisf.tiilt; l^r tvpi? inctul. 

A. O. Wilooji, of I'liiladf'tihls,, I'lL. iVr (_'i»!orl^ .\ir E:i^nc«. 

Claisn. iiiterchaui.'iug c^ri-uLiiI"r* nitiuit*-*.! -Aitt-iii uii-l ■•<•<■ H'jii;,; oi:u 

half of the cap*citjr of hc*t rovomint; Tcaac], and no arniniCL'd aa to 
tiWnUly tiHHiar tbo air or other fluid to tlie heating luul cooling divi- 
rioaa of aaid lawali in tli« caato muvetucut la cauae die air to |>aM tbrou^b 
itBomfav wkim or tbolr equivalaitL wbctlMr plaoad vUUn tb« airenlnton 
•ad tiMinniaf the air, or plaoad wiilMMttiht aifMhtm Md tlM ririnmd 
diToaf b than, aa deKtibed. 

I aluo claim placing an inwardly pnwainir packin? iu tho open tnd of 
carh workinir cylinder, and in eombination tlicruw.iU the rotiptrtii'lioii of 
the workiui; piaton t beini^of tbe reotij^ito Icu^tli ) o! a liltio lofo* dinmeccir 
than the lulenor of the cylinders, Whereby tbe fri<1i'in nurfiu-o i» ooiilined 
to the Mripbery of the pIMon, in order to aufHciont^f eii-iiido iln luiirical- 
iiu fluid from tlx ooDtaM of tb« hot«ir witliin tbe cyriinderv, aa ael tbrtli. 

1 daini tba banal and autaominr hoUow piaton, with ita iinp(ily tube, 
a|ienura, ralvca, io comUnaiUoo jrttb the workSnc piaton and lU ralvaa, 
fortliG purpoM of aupplyini; air or other fluid to iIm eyliodeis, wbno da- 
airv4, afi deacnbed. 

Frodoriek !{«*»« <ft's!k'nor to II. J. Ocrtcr), of IWthlchem, Pa., ftw Paper 
Cutting lilacliiri'-. 

Vu7im.~l ill.' iKil L!.iiiii i, ..^lL<:k Jiruv i JeJ wr.h ii Uru:.j nr r illiT, woriirif 
on a bed-piece, irrfvpeclive of tlie etupioyiu^iil and arraL^cmcnl of tbo 
rack bar and pinioD, aa tbat baa boon previooaly omhI. 

list I daim cutuaa Papar, paataboard, or otber articlea, by ineana of a 
kaifc ar cuttar, altacGad lo a lack bar. wUah naahaa Into a fiaieu, aald 
I haiaa hiiiiff nr attanhail In ■ lawJIt nr ifcift tii tta iMi nf irMnh 



Qia liandica of iSe aUdlL_ 

tiiched to the alldlng tioeLhf wHA dMtaltha knUb «r «aM«r mm !• 



^oaS,l 

e:<Tiir.4 ur d«pre»*e7. aa di 1l i J ,w ll lla iwAmj 

k., il |i. , !<■' Hi t forth. 

I S (.. HiKtw*, of Kiiches'er, X. V., for Showpr Ritli TiWc-i, 

i'Uim.^- 1:]-.- coiiiliiuuli'-'U of the Ufiper and lnwcr tmy an iiv>cril:»f.l, »o 
tlial tliey iiiiall aitnultaiieoufily r»cede tram each other to elevate tbe water 
aad Mt 'tip the bath, and appmadt each otber to pack amy th* talk Md 
oonvort the apparaliia ioto a table. 

K. C. tiriatoi, of C'biaaio> ULt ^ Kotary Bteam Q^toea. 

Claim Tbe eumbiaaUon aad airanfretnent of tbo oatwaid radlaUng pls- 

tona or their equivaleota, with their alidera, ateiun-waya, or paim.iitea and 
abiltnu'nv. in '■ii< h i>i.*nTi<ir that ih<' «lidcrA an> free f^-'ln latern! I'rii'tinn by 
pnaauri^ i.t tn.i |iTojH-Uin(f incUiimi in pteitiiiiLr l-'ie aliu'.i:i<itit», ami are 
worked ontwiirii.** mui kotit up to Ibeir beuruii? by the piatoijs, a** i-ji^'Citit'd, 
whereby pronipiueaa and certainty I* in»urea in tlie outward action of tho 
thden, o-iuiiteractilig prcvuro to their inward rtuliation removed, an<l a 
tight but free aaUao of the alidara tbroogb their entire travel, pmducad aa 
aet forth. 

Wm. V. Burton, af Oian(iai Ohio, Ibr Plowa. 

(Iflni.— The BMDiMr of necuriuir the poinia af Ihalmd alda, land aollR, 
and eouueeraida,b]rUMI lock co u ; 1 1 i i;if> or joint flwad !■ IhaMlll tf ia ky tk* 

curvature ofthe land cutter, as Kt fi>rth. 

S*oond, I rlaiin the pjow-pnint, and a rever<il ti> liml «iil,i piece, in the 
manner apecifled, whereby tno laiiil aide piertt iinii p"iLt nude rvvcraible. 
f. B. Hunt, of Weatfleld, lud., for liilla for Unudiiitf Apptoa. 

' k— I do not daiin the am i i ktf Hi af Ikaaidllia Bawiil m apaal l w af 
ranraneut. aa tite/ haTabaMilaivaial;iNltlNrdal«UaitlM««^ 
llianor cylinder pre«a acpAratclj'. 

8atl claim, isn't, t)i>i > m] loyment or ute of the andlaa beiti, arraoffad 
aa deacrihi'd, viz., ttu- laj firr indi, baviiiff an a^Jnalabte roller, which, npoo 
b^inir r'i-^ir.«d or depreMHi-d, caii'iiia the b«lta at the fliit iu-sr^'A unvbi V: 
br"i,.-iii i;iMior t.j^-f'.litr or htparatfl furtlier apart, thui^ :> I ha.iu' 'I i' lilt" 
to l« nilji.st' d to feed or convey to the cutter all tiie •lilli'fi'iii iirt.'-Wn nr 
Kubatancca which at prcacnt ro<^inre each a acpamte and diatinct tijacbine. 

Second, I claim, in CMfohiiuition with Uie two endU'-^ helia arranjfcil aa 
daaoribed, one or more eiitletia or eiittitii[ tjrliodera, aoid cgiiiadam beiny 
plasad tooati* on thair aaaa, and aaoorad by a«t aeran, aa daaorikad, hg 
arkieh aovaid forma of outtara may bo naod, anordinf to tka imk 
^olrad to ba performed. 

P. A, Jaraea, of Cincinnati, Oliio, for rroceaaca for Making Gtoa. 
CEdtrn. — Firnt, the mothoti dc.-'criiied, of the preservation and COnVcra'uWl 
inin i,-l;i:? of t:i^: '..Lhiicr'M '^■rupf, ,t'- by ojit-ii pilinir ^•a■L\H'*f^i^e layer* of 
& nip ---'till"! !" ' ri-am o:*3iuij lill j'lii'.v o; tb., li:i,..' •tc-piim: inrretofor« 
r«tort»d to I followed br the npplWatJon of anipbnric or other auitabla add, 
whkb, oomblaiag wiia tka fam. pmaala Ha Matarioaa aottn aa tka 
flaa, and aapviate M» inawWj of tka alawa|Aaria aspaam muw n- 
aartadlo. 

ym.ni<— sr. 



flaoOBil, t!io c.jti:r,;n;i'.inn with the aaid previoua tmtment tho procw*, 
aa daaetibed, ol nuikiiijr gltie by mean* or tbe combination of direct or 
iudircH atcatn, acting iu concert or acparatcly, according to the aliw* of the 

troccM and the relativo linat aiid moiaturo' required, aroidlof on the ona 
and tho injurious aoarcbiug effecta of tho open fbiaaaa,aiidaa tha atkar 
kand Uie aeriona inconvaoioooa of oadna dilniioB by Ik* ana aMaa Jat. 
(iwcD Ik'dmuDd, of Boebaalar, N. T., for Lanpa. 
C'iji™.— Ki'dtJng tlie oil fountain apon a ipriog or aprinipi. no connti 

aa to retain the aurface of the oil in the roonltin c;'ii»taiitjv at or 

unil'iirm hci|;ht, and thia I diiim whether usad with or wilfioiit u tloat, 
Kdt I'iirth. 

Ml ton SiiUirli..'. 'if Wiaa, 111., for Seed riiuilcrn. 

tT-jimi.— i he arrunarenwnt of the drill and ooveriii* whccia, or their 
ritoividontK, on flexible axles, ao that tha aaid wliecb or their anbatitote will 
rise and fall to actnmmodate tiiamaaltaa to andtiUting ffrouiMl, wberebr 
thafiaan in all the furrows ia planted at an equal depth and crinalh earaia^ 
aaleadied. 

wm. M. Warren, of Walcrtown, Ct., f.r JUilroud Car Seati. 

IT,iiin.—\ do iii't rli,ii:i a ritiitin,' wjil. 

I il.,ini al'-.u'Inii[.* li.i-' l.iiiK'f l IT u.ljii-lnW.- i.iu k to ll c n«t"ioi;iiry buck, by 
tniiiii^ of tho hinges, an.i liaving a jomlcd or mctai »trip M-cured'to the ad- 
j'l-tjlilo back and to tlin cTi.>»-pie«>c, the hmt;e or joint of tbe metal atlip 
lxii.< »!)Ovc the line of tbo hingw, l>v whieli arnuiKeutcnt the leal ia ia- 
clini'd or broDght to a horiaantal puwtion, aa tbe a^jiutabla baok h laiatd 
or doprcaaed, aa dcreribed. 

Kiru K. Ucntun, of Uitwaukle, Wla,, for Bnui Doatera. 

Claim.— X bran dqaScr, jutentcd Fch. 27, having a flui with nbi|<ii]a 
win^, ia employed at Ibo top of the mu. I.ir.e t.jr prodnuinjt a dnnight of 
air into the Mine, and a liau with win^^a ii«rai;il »itb tho ama of the cyiin- 
iler, ia cnipl ivi .1 „t the hottow of tike machine into a lateral opening iutba 
aide ofilu MiKii . n.u" I do not claim. 

1 do cliim the <:,'nibination of tho two inwardly nctinj; draught* of air of 
dltTcrciit ili'.Tci'a of i>treiigth prnluced by the obU(|Ue fima, when tlieir 
fiinva arc |.r.iiH irtioii«d in aueh u inaiincr that the npfier Uaat will feed the 
bran into the nioehina and drive the goar throiik/h tiie aieve, wliilc tbe 
lower rurrcntonly conotaracta tka dewmrard prvT»iiro of tbe 
aoaato prevent any flour AWnf to and belnir d:t<o!iar),:cd with thi-branat 
tka aperture in the bottom ofthi dnntcr. «» dc- 'iU ! 

Jacob II. I 'arotliera, of I>avid^hu^|rh, I'a., Imj i rii lIui.itiT. 

fSaim — Tiio i-i<t!i •'! of Mi'iipiiiit the utti'.ini; uj I'liiuM., bv grappling the 
pi-r.plii-'ry uriiu- lriviii,j wl rrl, iih 'Iv^L-rit v I. 

.s^lve^t^r Duvii, i t I lurrni ilil, N. II,, I'.ir Iti'l' llivcd. 

(.'6ii»>.— The manner of conatnictin^ tbe float of two parallel aariea of 
lightly ac|«ratcd thin »lau placed one directly over tlra other, and aaiaiiatml 
by two or three croaa alata, and Hupported by aimiiar croae alata banaatk tha 
Viraie, for the purpoas of aliowiitg the bem to feed withoBt balM llaUa tO 
ka nrnd in the f >od beneath. •■ 

Sba l>urj;cc, of ,Mdeu, N. Y., forSinnt Macbinea. 

(Trtim Til, .-ivning of the revdiviiii,' . yliii.i, r, u itiipi. or bcn1or» of ►in'.it 

taaclliiu- V. ir, ncttill>r or clolh, tor the filjT[i.«. ,;l |.|v.> i,J;ti,; uii '.ii.evtn 

but -iii"iiti. hciiiiKir or niVibing furli*cf, nud at tiie t^uie tiuMi give great 
t" the ?ai i Jtarlj*, aa dcacrilx'd. 
I liiitii('^. ot I'ililudelpbia, Ohio, for Oitmibua litems, 
cuun. — < oiKiructiug tlie euae of the lamp, in the manuar ilaacribail, *■« 
the lower |i<irt of t h o cuno being coiiatmciM of gtaaa, and tka aMar uM (a 
Uie metal, having a lona iiiMrted iu it, by wlueh conatriMlion tka lamp, 
when pluoHi aa abuwti, u made to iQomlaala the interior of the oinnibua 
or atoge, and alao to afford light on tho tap or roof of tho iminil/iiii i r >Uig« 
to cnabfe the driver to accdUtiiietly what money or tp kut he n.iiv ruwive, 
i,ri.l I" f^riiitatc iiirn in trivirir chaiiire. 
.1, A. t.iier. nf \Vi--.~lbr..i k, Mc. I'l.r CovLthij!- the Bu. k* of IV->ki>. 
(.V.iiw,— Fir-t, iiaiiifuig tim triune, cturying the preMojre rojicr upon and 
occciitrioally to the eciilrc of inotMO of tbaamM, to that tbo eentia of mi>- 
tion of the frnnio can be nuited at plaaaua, aa dcacribed. 

ftocood, tbo oombanatioa of tha wadga and ban, wlntn oomiccted wilk 
tka knnaf tka dampa, aa datnaibad, Ibr Ika panaae of keeping the oantio 
of {ka book, whale rer ka tbiekneaa, varf" -* ■ ' • 



d'ji 
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tliidtneaa, vartlaal vtth the bcaritvg* of tka 
airincliicftaBM, aa daacrlbod. 
II.1B. ainouui,af PbiladelplJa. I'a., for I>vc:r,u' Yarn rn.'-ti colored. 
Cftrun. — The eraplnymeni oi n i-vriv. '-iI'Mtioariitc in'l adjiuLal'ie or change- 
able bam, one above tl.i- other, in ui a.ljiii;alilc prcKs, and preaaiiig l«tween 
their fuov- t'l'.' I'lirin .it' tin' v.iril n .t inti-li'lcd to Iw dvo.1 wlilie the liijuor 
iaiu cuntaK^t u ith ihcrn. ami 'It ii> the parta of the yani^twoen tha aidta of 
tbe bara, ae dcacribed . 
Levi J'itaam, of Toii;~b.-rMk, Va., fori'lotting Tbaodolita. 
Oi*m,--Tha aiynataMa iodei, or iu aqnivilant, la aaaiUaalkm wlik tka 
~MlaMid aaila 190a tka invMalag iniar and Aa b ' 



I d'> not claim a rotntiiitf dranirbting board tnmintr npiMi a l!x<-'l oentro- 
pin in ft |ir''*rii,_'1inir iirr'i -Ar.h u travt.'^lnif r-jJiT wurkiiiif upi n Lw" gra- 



ctiuu a dial axed ui»n a ataff or aockat, 
frame, taialaf aadar aaid dial aa tka 
( ralar,BBda anllaMa ^fht hm ao»- 




dunt.^ I iianilh 1 li'lu I't'ipk. ISiit I daiu a dial llxcd uiion a ataff or aockat, 

in combtluiliMn -a ith ttw nivolvin^g f " . . -. . 

aoeket, aiji.l oarryitij^ '.l.i.' tntvcnving 
atnicted and operutnig ai> deacribed. 

J. A. liapp & E. 8. Wright, of BaOalo, N. Y., for I 
ComproMM Air. 

Otowi.— Ttie application of con>pTC»6«J air to the atraining i 
taw«, when aaid cj linden are ao conncvlvd w ih each other thiltha*_ 
preeaad air »ba.'l allerua'.t ly paa^ from one cylinder U> the other darinC tka 

recipnxiating aotlo<i of tl.u raw, and oooibiMdwitk tka air paaw ind ana* 

anre vnive, for tho pnr|»'>.c i.f rcgalatiaff and BinklbdallwuiaGlUMi& af 

the atconi on the aaw, u.-v deacril>ea. 

K. (i. Vettereke, of .New Yaffc, H. YhI 

aaiii».-The itiaking of f^- 
aa a baaia fiir a biua dye. 
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ta(d Sum. 

..as. 

r v...», — '1'Ili< i'i'iii|-<inDd,copnrtinii of Oir nnUve juleg of Uw rMiitrlione, 
villi >.iiiiiionift, or ttie ci^nivaltnt iheroof, m Ml fbrtfa, whrn !uihI nm- 
iiii.inlii 'tr itH r.jUivii^t'nt irt uilKnt wiUl Bttid juic« of T]ii! cii*j-jl*!fi._.-i. in a 
-tuu, I'l ni«^ji:i-i Ml' nlikh ilic jutcv «hovc-n»nifl i» iiri'~rrM'J iVr • 
ErL'ullriitrib uf titiic. »i:n I'nn h* iniinuriiciarvd lit lc» cx|wit»« tliMi the iDdio 
riil>>H.'r ofcmnmcrpr, vrhw'ti i» mixird wilbollNr tonlpiMbMMai*. 

And I kbn cl«ini the i-ulia eluitc artid* wImb MluUhKand tlvm tht 
Milil «0BpaMti«ii of owlMr, w deMribod. 

HE- IBSIIZ8. 

■p IV Bonnrll, cf TiK'urnsrli, Miili.. for Pro«» of Klourine. rsli-ntrcl 
ortiJinillv Au^'. H, 1--4'.'. 

f.'iiiw Tlit! I'tyi'tJ-- «'f K'Tit'^i'''u' t!.i> oiTjil of irrHin, ttjiuifiiiiulv arttj it 

hiu I'luisinl Irom tlK' hnlii., k»iiiii iii; "nn i - us w iiL tli« riri.t ll'inriiif;, Hiiil l<y 
tlte i'oiitinuoufl i'|>cruliori M' llu' ii.ii-. i.-ncry iiilaptcd to proco^w, o» i^L't 
forlK, fortliopurpoM of iiu-rctt^inir thet^uiuitity luid iinj^ruviii^ ttio ']iiuUly of 
tiwnipwtiui^ otiicr dour. 

LMtiarda Wcatlxook, u( Niw York (urignor to JmuIi Warren, vf 
Poller, IimI.), Ibr Compwitiun for StarootTiw llatca. ratrntvil, Ac<ril s:!, 
ISVi. 

dataa.— ifln>t,tlie iniztiira,a« i]eacTtbc<l, of xlielbc, lur,anJ nauil. a^asub- 
■tilnta for type nirtal. 

SMOOd, I claim iIm- r.sr of >s II l"*"!* :o r'l nii n i-'ilntili-.t.j ■■•r typo 

motal, wfavn it ia niixni with the KUhatiifKi>K ] have meatioDod, or with other 
■obatanm of* aiinilar uature. 

Third, I daitu alao tji« am of clay, mixod with Mlldllivutoa* proporliona ; 
•bo wtlh ff ma uabic, berawax, alMrtDC, tallow, and wax, aa dMaribad lur tb* 
BorpMoof «ii^viD(r or fortninirmiitrioaaorinouhla iu whUbtoautecaati 
nr lypncrairiiieal (mrpoao, of tiic roatorial and in ih« manner ** Mt Ibrth. 

Vanrtii, fclaini, ai^o, tli* I'.cf of clay aa a hii!*iT« front wliirh to f-rm matrirva 
ortiiuuMit, aaaforvaaicl, whether it be iiiijt'-U witl: liii- uuluriuls 1 hii-.o inun- 
tii'iieil. "r nhcther o'.hcr Mutm'.anwj* b« ot»t i ;lii*Uu'J of ihi i:i, ^i il i l' tht; »al:m 
llali.'f. 

yX'.Yi. I k-iuin, iu u"iiililu--t I'll With Ih*! rmployiiiiil i.f j, u>'r irjitcrial fir 
alerrt/t} [iip|r. tile (jiiip<o) tiiL-tit ■ >t' tl;u Warera ui iiie manner described, for tho 
piirjxML' of oliiaiiiiii|> «»<t» I'xai 'h t«vc). aitd of type liaighl. 

J. A. Bazin, of ('anion, Miu>., tor licod Ifaalcal Inatrumenta. 

CSatm.— Id tba cunatractUm of uncana, icad, and oibar ainillar inatrg- 
maiila of graaio, fliM, flaltluK the (lurda, aaxtha, and •avcnlha of the aodo 
by meaos of the nvnlatiiti; oylinJer, ranatructad aa deaeribed, ur iir any 
oIloT aitiil!>>;ouw i-r-mtrtvariif, fw t (' rth. 

H, 1-1 i^ii, ill," \ ^•■u-'irui if l, ,3f!*cr'.VK'<l, of t!it- two |iiin>*. ft ithtlio 
Iwo aprinir^ or liit-ir »-*;uivuli nI,». in I'l'iiihination with tl;r |iir:'oriitfiJ pljiU^, 
ftr Uw JHirpoar olVullli'iJilitr tliv li< te lint or i-harp, a> net forth. 

TMW, tlii^ ooiiiiiinatioii and arranhfenK nt of the i*];diuK lau*, the huttoua, 
tba bant wirca, by whieh iiuiana liic key board may l>« uulurked and 
iBOTod in eitlier diraotlofli by una hand, aa aH fortii. 

Fourth, I dalm the na* of two or mom wind-ebeala in the aame inatni- 
BMnta, Ibr the porpoaa nf nroTidlag ■ aapanla anpply of air fur the ba«a 
nod traUo nolaa, aa aal forth. 

Fifth, the iieeiiliar arTanevnienl of the bellows and wind-cbaata^ tba lattar 
beiln.* j.lii',-.! Winn t^io ffirnH'T. iAi.rl coir III I II nii'atinif with the nod box V'V 
mtiiji- !ii |iii»,-;c,i- iiii>-.».:i|.- 1,1 ■.! o, Ki'h ihe biUowa, a* deacri!,.- l 

wli^ch :irrH;i^'ULf-fit ot' |>arts i:ii.i.f>u-<< tnu to u:uke iiaa of taro wind-clieatii, 
aa «t forth. 

Sixth, havitig the pedal with a mr-vuhle fti'.i-nam to prevent friction npon 
the foot, and Xo cnaujo it to be operutod with more eaac and convcnieuoe, 
aaaatlbrtli. 

fievanth, tba oonatmotton and arrangement of Ibe air paaaaffea above and 
below the reed »« deacribed, flir the iiurpr»« r,f ndmitliiur the air, and i^nr- 
niittintt it lo c«ca[ie at the batt end or the reod, tm aet forth. 

Kiflith, the pnraaer bar, ao eoBBtraclad and amuif«d, aa to keep down 
tlir rear I'orti.'ti ofall th*nl*«*ttrhil« Ibalr ftooi portioa ia kii fta* to bo 
cr^rKici hy ti i< v, \>,, thantjraiodUytaf (boKiMoralltbtmMof tboii^ 

*trnniriit, ii.-, mi*, fnrth. 
G. W. Br^aii, < f Tvlerville, III., anta^latod Febmarr S, 18S», for Seed- 

Planlor*. 

CXsMi.— Firat, the oacUhtiDf horiaoolal whaala, or diatribalorai In tho 
boNamof the hemieca, having ahxa and hdM ortMon* diaa,lB««B" 
Hen with the MatftMiafy cap* and pina Ibr ttio dladiafgo of dfihtwit 

and qnantitSca of aeeda, a« act forth. 

Second, I al'O daim tlie arruii^mcht of the caveriii); mi'ora, m<iiintod aa 
dcfcriixMl, and perforniinc the p'.ir|«ae of eoverinir ti e -aued, eleratinK the 
<'otTt-ir>, in turiut'.^' Anmri't, an<J il1><> in a'.i;utoriii^' t;iiiii 1<) dUBwult doptlMi 

aa j*ct fortli. 

Lebbena Claawell, of Harriaoo, He., for 8«ad-f Untcia. 
dntm iWaittlieaxleof th>i|aiig>whaol»<Mi»IWl>W»iiowia4inrt- ■ 
■bio lOdi, H doacribod, ao at to iHnt it taj iadni, mu il tlM laaw Hon ' 



CXaim^jL eaat-iroD eaNwhtel windo in one piaoa, In wUob oaa and ot &» 

hnbia oultad to tho rim by maonaof Bdiac,aDd Iho other hjr neona oft 
acriao ofapokaa, aa a«t ftwtli. 

C. H. Uoyoton, of New York City, for Paper-BuQiic Uaeliine. 

(.'iiian. — KirnI, tlie ciniJny nient or «»e ot tlie Buiire», hj wl ii d ti e pdfcr 

riiuv pro]»-ri\ mljii-li'd i.;..ili the nynn, !n:ii Inl uiKlclueutl ii !ii-. 

Si'ci lii-l, 1 flfcirji tliv ,.'io l.j- .ir hl"pp iit'.^» lii-.i to tlie at-lvettt;r ti.t clid- 
!**» npron, lor the pur|«:u.ii of eriivatiiw tlie ]«ija frwn llie l^ajier, at lo- 
qnireil diaianeca, aeeoruing aa th* gaideB or alopa are nd^ualeil npon tho 
apRio, and thereby cauainK tbo pa|wr to bo ruled in Una of tlie dcairad 
kootfa, and liak iigr the rvquiaiia iomo hvtwtcn them, aa dcacribed. 

J. K. Miller, of Jcravy City, H. Ibr Suhmarine Tunnels. 

Ctain.- ('analnii'tini; auhnMirtne aireDaM by eaatiuir than in fliort trinn- 
airealije «4'ftii^jo,. ,^iIiki^l(; riich unis't-^.vivi Iv to ilH i-luce, and iinilii it iK- ir 
en.l- ^^n•Ar-Hlly. liv ni^.-.n^ m: i:,.;, 1,. ., 1,,;n mni pnekiliji-, ii» .ti fi riU-.i, 
wliin tiit-i- nil- ti i:ihiiio.i »i:ii A liji or hp-., iit the end ol <.i>^-h cm-Umii, lo 
iii"i;u tiio i" ,1 i. :i I v, iiioi other vvirrecpoudiiiif puirta lo («oiiii- arid Tept op|w>- 
to e.,,-ii "tl.i-r, !k-k eul-ti MKxxttliinf M-elicu ia »utik lo itj* jiJtti-e-; ulkd 
when tlie i.triit-tiire u made to reat upon a gmded IwUoin, oa tiic work pro- 

freiMM*, and ia held ilierela hy auniirincoinbent weighi, when eemplelod. 
do not chiiin any ««o, or any nnmlier of the alementa apeeiied, c:|oept Ik 
oouibiontieo with all tlio olbeia : nur when tiaod for any other poipMO lIlMt 



J. £. SdioMeM, of Weaterley, R. I,, for Temples for Ixwma. 

Cfirim.— The applinmlion of a atationary apur )>late, to Ihe ti mj le, with 
tlie pill* ill Mti i I iiiie inclined at an anifle to the trcuAt-txiitii, lui Ij 
allow the rloili to iw (lrav>n down over the lo|ia of raid piua, aa the laj 
beaca up, and from tlieir itic-llnation. pre>entin|.' tho cioth (tan m w fftlft 
during li e Uakward motion ol tlie hiy. iw de*i-rilied, 

Juhu M. KcK.'der, of Unnphia, Teou., for t>te«ni-Buil«ra. 

aai'iii.— TIte applicatiuu lo ataan-boilen of a ateni and the two ralveo, 
and the nKide of their o|i«ratkiu, whieb will, at anv eiven iire»»uro. tHUrn 
the waler in the l«:iiUra to iwMi freely on the jire tinrliTiif utl-. them, thcrthr 
nstainilisj the aleiuil and nn^vent expn«*ion. IIS ,.te^criU-i:. 

.1. K, Kichufdson, Jas- NVir.emiHi.. ariil LWiie/cr \V ilie.-, of New fuatle, 

I'll , 1' r .M,0-llU|..- liiT n UMl;,; Spik..-*. 

f_V.jjif.. — J iTvr, tl iMiiiii,' r I'l i( rininir tlie |ioint of the apiko, aa dcaoriK-d, 
viz., bv iiiejim of the c^iinhination of the wide dica, reatiog on the diaca of 
llie rulletK, and the |-iii)tiii^ rollcra, arraiwed Meet Ibrth. 

fecund, we cUiiu ^litfhily witlidrawioK tlie bcadar, after tho lioid ia conk- 
pleted, for tbo purpoa* at nliaTin> iba jawa from ito preaaanw faetlm the^ 
begin i« open, and hoMliig It Ui uiit finH l m ^ ndtfi iba apike head Ibmia, 
nniU Ibe Jawa are opened, and the movaUo law and dio art naari* or ooiu 
withdrawn f^oni liie opikc, then with lrawlng tkn hiMilflr to ila tilllim 
prwition from the iho*, uii i,if ti:e spilie. lo &1I, thai OMiiag Ihohctdir 
to perform the <hry of» : 1, un r. .•..-< ile»cril*-il, 

T hir.i, »r claim tin, ,-. i.il,ii ,t of tiic c-jiiiuir irai,lr l.iop. the ratter and 
llic ],,i.(3cr, 11.1 constnu-t.-il in : i |„ r.*lirio witli Hit- n. -■v.i.b.;',; iiiw and niovabla 
die, lot the |,iir|u-i« of c-uiliii/ olf the blank at auUkieiil distance lixim tbo 
eiiiln of the dica to leave material for tlia liead, and carrying it over to thO 
aiiitioiiary jaw, at Ihu aame 0|cnilioo, aa deaerilicd. 

Fogtth, wa aba daiw attacfalug ilic nugo trmty to tbe cnrria^ of tba 

Citing roUera, ao that it will be withdrawn aa tho point b dnwii out by 
rullera, and retnmiid to ila pnaition, when tho jwhitan are withdrawn 
witlooit iitiy olher utcelianiim lo actuate iT.Bi Jmiltlll. 

i. K . iiardi>on, of Buetuu. Maaa., for AtaMOphoitolltlognipk BOd Bail- 
wuv l'.iieiiied in Knslaiid, l>ec. 7, 

I ' iiim Kirni, the check |iliite, conai^ting of three pieces, two hriiiirata' 
t oiiiir\ , .ind Uie third or middle oiie, revolvinK b«l«eeu them, air lit;lit, 
conaiiucled oa deacrilied, or io any manner aubatautiaUy tbe aauie, and tor 
tho piirpoaea M>t fortli. 

t^tcond, the tom-tahle constructed aa deaertbed, of the rhy and Ita alalloa 
bi>x, in ootnhinaiipn with the two rinjta, or their equivalentu, an aet forth. 

Third, liio uieltiod of annonncina; tl.c arrival of the plunder. Iiy u;cui:» of 
Ihe vuinpreeaion of the air within the evlinder at tl>e ioatant of the arrival of 
tbe piiin).'cr, < j^ntini; threii«b ihooiiibalaihoigrliadar.ihovilvo, ludtho 

ri)».,l. I -• 



han-.fiicr, im ili MriU.-h i r :n anj 
preiuaed air liciiit; tlie a^eiit. 
Fuorth, 1 eJaim ilie combination of tbo pendent lever 



aquivaieBt thoreto, thgogn- 



rith the valve and 



apriuf, ur aiudocoua devices, by whieb incwiB Ibe valve ia drawn up to ita 
aeot. when no loogor kept open by tbo nraaonra of tba atmoopbMw, and 
amdy hwkad In that poaiilon, until tha kiir |nii(d« tilpptd bgr tin paM* — 
plnnnr or load. 

8. T. Ruintle*, of Beaton, Maaa., ante-dated Fch 



Pr«»aea 

t^aini. — The couiblnBliot 
ap,riiiK',i fur cutcitiiii.' an-l tfui 
it.i j.ii>;t:i,n, 11.1 ■l,-i<riirf"-.i. 
^alhajl Tlioinjieon, Jr. 



1«-.H, for Prliitinif 

of the adjuatable ifHiitre with tiic i]UcTi:.rig 
hiii; tlie ed|,'e of the aheut when it ia sliJinif to 



^ of WilliamNbtirgh, K, 

litof Waler in Steuin-B>.iileni. 



a vaUbfB dtBthn aa eat Ibrth* 

I. K. (SteL'ar naaMpUn, Pi^ fcr Water Rognlatorfiir Slaan-1 
CMn.— Tno «ater>duunbara deaeribed, and Uu; contrivance and ma- 

chtlierv, \>y which their aftioii W aided and facilitiili-,:!. 

II. It. f'i riiitit. ofScnevm Wis,, for Abdoniimil Supt -jri. r-,. 

C(jin.. — ( ',iii->iriictini» iho aupportcr with two cti,-,ri,iiiiiiMiii|,' Bpriu^s, 
atlacticil reppeclivcly iit tiicir centreJi to tho front iinrl liiinlj^di* i the iiinij 
epTini' ^leit.i: •■'li.'^lly r-.m-eii upward* iu the miildle, and liie froiit r^yrtug 
oorrcKivindiittfliV cun«d downward, and both Kpriutra atmiyht on Iheir flat 



Y., for Indicating the 

I do not claim either fioala or valve*, orcliambeta or kvcta aa my 
iavantion, nor the combination of a float within a boUer, with indicator* or 



aidea, aa deacnbed, and uniting aaid apriuga at their adJaceot enda, with 
atrapa of adindahle leagtha, wbarahy ila preaaure m«y bo vailadat piaaaiuab 
•ad tho aaawaammarwon by Panona oTdilTorHit liiM, aiMtferth. 
T. J. Ed4r, •fWauribnl, ^T.f^lSt Bdmi Ov mSil*. 



T chum Ibe method, na deaeribed, of alowinir and atoppinar the n>ain en- 
irine l>y incanii of a tSout, or itt* equivalent, wl-icii in ifoverned in Jta ^,^M•ltlon 
i'y the hcLirht '-'f tl.c vsnter lu tho buiier, wlicrchy 1 mil enabled t<i furnish ti 
leliiiinc aliii uut to be iliircgiudej inliltlati^li ot the le\el of the w-uter in tha 
trfiilcr. 

Secnndlv. I claim a book and pin, or their eipilvalenta, in cotubination 
witii a holler llcttt, whereby aaid dcMl ia prvveutod fraul noting during or* 
dijiary fliictuatioiM of tho watar level, aa apeclflod. 

Win, Van Anden, of Psachkaniaie, N. Y~ fiir 1 
BiiltoadCbrin. 

CTili. T ha eosUaatka of roOora with i 



18M.] 

lin<.-<,ri,l ^li.ipin; tbslipAqf wninsht-iron railrond «hl3p, M Mt tilth) lad 
tlu'ir i>iti;iji((itti*in with llio iHc^i tVr thii: jiiirpnwc, 

I tll^a fUiin tho Xl%tt ot' u inaTal»3i.> <lnHp^ upper lialf 4r feaudftdlCy iV CMR* 
bilution witli u uluok, wc f-irlli, aiul tlivlr aMIlUBMlmi with lb* dil- 
ciuiYiuC aMNtnlUii, ot>iinb.'il on »ut Turtli, 

labo eTinol tha ua of mljuvUbl* rcmnvnMo Iteiiiicni, m hcutlLT 
MmIm^NI omlrilMtiim villt tUo lcvi<n' »n'l cain> on Die main ulinft, tor 
ODWIting tiM (MM in an <>lili|nr iiiid dowuwnrU (iirrvtu^u, utid tliriroitn- 
VnMim vtlhtlMdlMand ruUeiH fir iiiukiti.; wrutij;ht-iri<ii MiSrKul rhaira. 

Auplien Walciuuiti, u( Wll.UaL-'bur^b.N . V., hr Obvkliut; tiic Oiuiictr 
from Hii'iiiiiR'mIci Ex]>>i»-iou8. 

i'/tit'tv. — 1 <Io not ci'-iinn© my'icJf to placing vbo coJd Trottr i*«sprv'oir on 
tl*o top tif tlio intii'v riiambtfr, a«t it miiy Imj pliK^ii in otliur |Hi*l1lojia, kihI 
in*r<Mui of oomtn^nkulUit wim Uie aafctv-cliambtfr. iiiiiy o^rnrJltll1>alt« with 
lht» ^irnru ?tpuce of the ttuilttCi ' coutlmi ni\^«Il" to tlio |hirtik-iilur 

iDMbanluit mniu by wUtib the taarint •(■K of ih* attatf plate i" liiailu to 
•|Ma ilM«anmilfllltaM brtwo tha «atv iMwvoir and tlw boiler, aad 
•aAtjr ehamlxr. 

Hiitl rjuimlh* cornbiiiatior* wft^i *hn aafoty-chAinbt^r and i*atcty [tJHte of 
a <^»ld w;U«r rc*rrvoir, wliiti- ^i -^ iii.-.i:i«orc(inimmumlioii al tbe jowor part 
witii liie A^ft'ty v'biunbrr or »U Ani in ibu ^hiLIlt. uiiJ nt llto iljkpiT jmrt 

witli tlif «tt.':im fipiKv in tht? Ix>iler, wbioh Mid itmaLm ol" c<>ininiinin«tion ar« 
cJo»«*,l ifli*fi th« liuilcr it* in proiwr oporAtion. by cc-i'k*, or tlmrr c^iuiva- 
lenlA, which are eauaad lo open V *^ timtim ^ftn of Iba nkljt pute ia 
aay niniincr ii« d«Nrlb«d. llw nodMiBltlli flMEl Nl tMh. 

Ji'ft,: Yniing, of FVinklio rarmw*^ alu9, Ibr AnMis«BMnt of Fiina far 
ilot BiMl FiiniHM. 

CMm>'— The anaiiKi^ntcnl of a scri'^s of anirulM borliontal pif^', tbri't 
»hort Tisrlhal «0)UM<^iiik' iflp"". wliicb nloo scr»c» iiiipport»or pl;de;^tBl^. 
aod a b<illo»' bti"<', tbiiju^ti wiiioli till' oibl iiir pii»i«e« into the pi|>«>, »uJ 
ujMjn whiob lioltuar hiii-e ijto pipe?* r^^t, by nrhicli orraDuciiieiit liiy H>r i« 
mailt^ to Txu*:* *Io*Iy thrnii^h Ibw pip** and' hone, and ia yxi^oeud a p.ufhi*icnt 
lco)rti> of I III I ■ 'li :i 1 1 I'lti hut to bcwMoL' h>?at»i »itb a umail ex- 
peiuiitani ui' i-icl. 

J. T. Couuiiir & U. A. C MulUeiv of PaiK ¥mm, for Manufacture of 
Pmuauir IM«ilidhtnMm,ll«T.ia»«. 

Ifaiai^We do not eUm tlia om 4tf intaliaa in Dm Uvatmcnt of T«areubl« 
fl!>fO for tli« propiratiou of paper pulp ; ixt do w« *Atdn% tli« individunl 
pitrta i»f th»^ app^tmtiin vmpJoyt-d in our procos*. 

But irc claim (Imt tbo priictio dtscribtd, of rcJucini; atraw BJid ether 
Bimitar vi<|foiu1>tL* rniitt^rn into pulp for niiikliic ptij>*r, ii.iiil j r-.'-'-H i ousi»c- 
iiiff i» api»]ytnt( uitd cireulHtjii/ tb« wi^ntion of thv i.^^'irnl.! ii' ^jdn or 
|K>tanli in ilie riLaiiU(.'r dwriboJ. and at or about the iitrcini{Ui iudicutsd, in 
comhluuti'iii wiib tho apiHiTu^UH, ui* dciM'rilicd, by which nuMUjs wc aru en- 
abled to plfi^rtlbv- roductii>u of u very lurtcumuount of pulp wUU a coinpani- 
tivttj imeU qtMnlitf of liinior, oiid ptvMrvo tbe r»t|aii>it« alrvnxth iu the 
Kqoor, wd aHO ohUin fitciUly fur its evui-nntioD. 

We do not alium the ««« of hyi.iclilorltea for M««cJun(r pt'p. 
dikini. M.'i.'Oud!y, tbf cni^Ioviuoiit of by|ioi'h!orilM In lb« pruoena of Ncaeh- 
iuif »traw or tiuuihir veat-taWo uiair^r/whtn prepured M dftapribcd, for the 
parpo«fl of iTi»kinc |m|wr, thiit U to wiv, ui-inff tlieoi at nr alionl lh« 
»tl»ii«th M<t forth. Til., S dejfreen Biium«; and wo daim tbia deffroa of 
atfcntrth onlv when tinploy fd U(m-)U such nutcriiil'^ 

JaGna HOTicL of Nw I'ork City, i;aM>ig>wr to J. (iaylonl Wells, of Hnrt- 
Ibid, CLi, tn Xtaalle^iia for frintinc on In^ohw SntAocs. 

Culm.-~JIMi^ by omtliir in raontda, or by proMore plutes with niaod 
aharaoton or ilirurc*, *l~<' ^n'ir<< sulititanw uf audi pUtca being eallcitllUy 
aiajitic UJi C'^i [uU|il It I I |Ti itii./. iut described. 

A.O. \Villi>.x, of I'l, I . :■ l| I 1 .. I'tt., for Hot Air Ensrinra. 

Uuini.— I do not ditiDL t.lir ,>r T, -, u-..(li L' '1 '-'i.tBid* of tho work- 
iutf cviiuder, uUltur ■-♦ii ij id', ni ii- ly i-;.vi In./ th'"[i,,'h tho heatod and 
cold lur, or whcu Atationary, lunl alir.nuitcly irmuiiniiUiug hcat«d and cold 
air. an 1 uu\ uwurc cu€h iiavc been betorc u.'Hid. 

1 ctuiiii pljx'iui; t\w econodiiziinf dine* witblo or a|tnehin|; them to the 
driv-.rii; pi>ton iiKlf, whereby 1 am auaWed to afligol tha ooniileto nn£M- 
tion ol toe healed air. while the pi«toD (• daaHMNag'i Mtoi tt* aoM 
air i« aiiuin Irfiuto ibe lyUud.^r, a* deacribetL 

I ulau elaiin ineliwiu),' tlie cxhiiu»l eini of each tlufilu acting working 
rylinder, with au air-tit;l>t heiul. wbru combined with a aoll'-aelirig valve, 
which oprDu from *aid exbuu?! end ol the oylmdcr into the edocllou pipe, 
ill order to exclude Uic exIeriiiJ alincwpliere ; and iiUn for the double pur- 
poec ofctuibling any detfrve of rurcCiction to lake |iliiM witbiu the o.»haust 
and of tha Vf^w^ij without iho return of air from the reaervolri lutd to 
aBvw tba iprat •I' nuDy to euwne to aaid mervolr. Of pot forth. 

lateodmn iodedM <aeh working cyliikder within a jacket (of any raH- 
aUc material), KV'iilany inereuaiug In thlckiMiM from tha boUom to tna tngt 
in aucii a nuinuer that wiien it i« surrounded by water Or aChar ftiM, 
tlie tetiifi^riiiuic of ibe «-.irk'ir)e cylinder will bo ketit rediuied to* pre>p«r 
•ud ncnrW nnifbnn <" .-i. i v» liiout uincl) waate ol heat), so a» not to in- 
iuro the lubricating ll ! m i l. , whereby 1 am enabled to apply the heat 
of tlie fnmiiee iaiui«<lsM> ly uudtir aaid tgrlinder, tlitta obviaMog the nw of 
an ripun«ion heater, a« deserilK-J. ■ . «... 

(). T. i'urrv, of Hprini; (iarlim, Fit. (larisiior to Jakii Biaa, or rhDa' 
dolphla, I'n.K'for Anti Kriclion Boxes. 

Onum,— Making the roller* in ibo form of double fruBlramn nrmti, 
aud uuitoU at tiieir Uiao^, and travelling in citcuUr groove* of Dearly 
««iMModiaf ftmoftha aurCwci between wbielt tha nUan aniutaipoaa^ 

jf^h.ni/^ for Practical Meo^trength of Irak 
CkiK&Mt.— Ttaia iMMiWi'wUdi Ina torn* I* ba naad PoaaMMit^r In 



m 

Un ii'i-. :.nd in c>n»trnctionR, lu; 1 m 1 ! • are dolly exteiulinir, haa l)ccn 
uuide the auhject of u great uuml>er of cxperhnentii. TIte tikoet ri^uent atid 
reliable are thoec of Mr. K. iroHgkinnon, the Eog^i'h experimenter. TIiom) 
c»p<>i iiilty inodo by him on the utrtiiijth of coluninA, both colid uiul hollow, 
and the niont ouitable forma for caist-irun beuina to «niitain a tranr*verMi 
aUitin, Iwve aupplicd the eugioccr and architect with the meet valuable 
f«Uila«alB(aMd«da|ptfiwtlila aaalal to tlia fariana rotpaaaa «r eonalnM- 
fieih 

ilwUaiM t* AfaMfMhUEipaillBMBIa han beennwdeonlMtpatet^x 
at. Rennla and Chptaiii Brown, of Bnglind, mm\ itoder Die dbiaHoM «f tba 

Franklin Eiutitutc in iMi* ctjuiilry, and aluo by Mr. Hoilgkin*H>n of Eiigltnda • 
The lin>:-nuncil gentlemen obtain(»l for tbo ultimate tensile etreogth of coil- 
lioo, from U,ix:4 to 1s,(h>i (loundo per aquurc Ineh of «faaa Motion. Tba ra< 
!<ullo ol>taincd by Mr. llo,lgkinwn, alao on Eiiglbk tvOOi iMtb hok add <aU 
blu..*t, wiw from l!t,"fiO to J&,i»:h> per i^qnare inch. 

Tbo exporinkcntA by U)o Kniiiklin Inntituto on Aniorican cwft-iron give 
for tho tneuti t«ii««ile etrensth, ^'>,^^t ^^<fmdt pera<iaaro ineh. This M»iil»-rial, 
however, on wrount of iLt h::tt . und comparatively low power of re- 

Aiotanc^ ^ n Mtrnin of extenxioi., ;«elUoni ever aubniilted to it. It in mtxeh 
toad In dia alupe of cwt-iron hoania, to resinc a tran«vcr*e Klraiu, but ihia 
baa baan ahowo to ba DoiUlug okoie tliau a etnto of coi»pnia»iou on ooa 
fan, and of eSHaMian M aMOtbar iwrt, «r ilia iatM ||ia«a> In tatfa work*, 
tt WMild ha modi tattar la «n « aamli&iailton <f eaai anl wroggliMNn ftr 
laalattngnniiBaiwi twin, ttw ant 1» awmtwiion, wit tbi ww^lit fcr 
asiaiMtoD. 

Care inuat be taken, however, tbn*. itio !:7«roDt degrees of expaodonof 
thi^ae two materinlfl by heat, pnKli :t i iiijurioaa cflecta. TbelimttOf 
otsKticity na oa»ignc<l by Claudel, is f^|,>h, and the fbroe nerexKory to pm. 
dnce it l&,10u ponnda jivt a<iuarv ineh. Home few roniarka on the eharaotcr- 
iatic* of cairt-in>n may not be out of place here. (They are nHwlly from tJio 
pen of Profce«or Midian.) Cast-iron ia divided into two distinct vorietiea, 
the white uaot-iron and s^y mtt-lnn. Th ru .v' of coona iatoniMdiato 
varietica, which partake m r- ' r a':.^ '.Lu ; r <:i"T'.i» of thaaaMtahgalliay 
a|rproach In app<ar»or<? r.enr. r ti c mn- ■ r iji:- i ih.-r. 

Gray caal-tron '.vLcti il' cro.l ijii..li-y u sli-l.tly ni-.rc;it.:r ;n a >t.iT, 
nnd will yield re:i'li.> t-i tinj uciioa of uIhj, ^hui Uic iiiird ouu^d'^- ^t.-.*Uti 
i^-.i 1^- '^y .1 c i I II', ic. \i.>t.[ik' is removed. It IB oUo Bontctiiuea termed eofl 
gray cut-iron ; it ia softer ai>d toughar than the whiU> inak. Un i^riktog a 
aliarp eotiMr with tha point of a liMMW, an I w dc i itaM on will b« iradnicad, 
wlMBUiibaothartrailaiy aplaaawii J dJyait. Vkan biokaa, Iba ■mflMa 
•fflMAaehmpiWMaita atMMd(rainMni%aaaalairb(ni]r,Mid(balaa- 
nakwkat li tamd ■aMDiai numH/Sug anudl brfUlaat pailMea af toad 
■tfoad awar On nu&Bk 

'VMtoeaaMimia aaqrhaadandbrinie; when recently broken, the >ur- 
fiuK of tho ftwctaro preacuUi a dIatiucUy marked cryatelline atrncturc. Tha 
cotor 10 white, and lastro vitreoiia or glaAay. 

Tlie fullowiog deacription, from Mr. Maliot'a Beport to the British Aia^ 
riatioa fcr the Advaitcetiient of Science, oompriaea the dilfcrvnt varieliat 

" SUrery. — Lcoat funible, thicVenn rapidly, when ftiiid, by a fi;<iutaue(ms 
puddiinir; crystal* vcaicnlar, often crjalallioe; itlotpable of being cut by 
chisel or file ; ultimate cohceinn :\ n ivimnm ; ehuilic range a minimum. 

Jtitvcfout, — Very aoll ; a i.': ;i-.> I • !; poculiar mimevoaa appcorniico, 
gencmllv i^vf'm^x^ t-^^pn* Uittii^iAncsMB ; soils tb^ f*.nj?^r« ^Trof^sfly ; 'TT^'stals 
largt ; r-.in> wr;. iV.n.l l '■■■n'raction large. 

Al -■t:. 1. I 'liu'* iiud l.Md ; filed or cut wltli dittieuiiy ; cr uLiU Urjj'e nnd 
email :i < x.l 1 . ? imetimca nm« tliick ; ooDtroctiott in coaling a maximum. 

HrttjU uVdy.— Touglincwi and hanlua« niMtaaitabla for woriuug; aiti- 
mMc cohesion and el«.««ieramaganaiiHyaf»Manaad Biwtad TOiU fai MM ly} 
ofyatiiia Bulfonn, very mioata. 

J)yi«b^>-UaatonBiitlwitli«ri(aadliiciallMr4ihnn8taMallk>; «oa- 
tmettM In aoallBff t adnlam. 

M 9M^-1Coat Mida; fooiaia* toat IvU? «ndangnphHa1naaol- 
liiff;aalhaa«^Wia; aijatala laisa and Idmrilar} alllMala aabaatan a nifai- 
imnn; and«faatio«ag«««iaataMiai. 

Tha gtsr inn b maat aaRalda whan tifanilk la raqpind; and Aa 
white wlwre lurdoeM is the principal rexinlrila." 

Tha color end itkstre presented by tiiA aiulhoaaf a iMAk AaolnM lia 

the *>e«« indimtiottS of the quality of iron. 

A Tiuifofiu middlinn dark gray color and high mctutlic hii-tre are indi- 
cations of the best and strongest. With the same eolor, but If* In^trp, »h« 
Iron will he found to be aofter and weaker, and to erumf 'r n rrc r.., i ly. 
Iron withent la«tn, of a dark and maMad oetoi^ i* lira loftest and wenkcaC 
«fl)i»XaVTCiitdM. 
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THE CALOBIC ENGINE. 



[Scplanbar, 



" Itch '^; ;i \igh'. gny color, «n'1 high iti«Ullt« luntrr, is n«iii>llT very h»rj 
unci tenuciuuK. A* the color •(•proiiclux to white, an<i tUo ti>o'.;illIc liutro 
cliaqgM to vitrcqtM, lijtr^lneu luid I>ricileii«i9 livooaia inoru marked, until 
tb* •strwaai of a <lall or grsjiih while cclur, wui > vcrj' liijch vitfaoos toa- 
ln,iiriiailiMd,«Udt m tfa* IndiaatiaMortbthardaMwdmatMMl* 
•rtbawUlamiriaV. 

"Till llnmfli af aaiMnD rarics witli ll> danatt;, and tUa alenent i»- 
pMldavpaiidwtamiNtilniaortlw metal vhm drawn from tha fanum; 
lha mto of cwtln^ : head of metal nndcr which the ciMing i« nude, aud 
Qia bulk of the ca»tiag. 

Tho densit}' of iron ciial iu vertioal moulds InertoK-* according to MalUit'a 
ezperimenti, very rapidly (Ynni the loj) downward, to a depth of about four 
Ibel below the lop; from thi» fnirt'. 1i> ^hr hrlt m, >.hf rale of iDcreMC i» 
wr}r nearly unifonn. 

" AU other circums'tjuici-a the Kiunt, iliu l.v r. ast'" tirfh tJm Vintk 

of tho costing; henc* Inrgc, aro j>roportioni>lly wcaki - lii in ii J ■ i-t i 
From all thone caudca by whioli the atrcngth of imn may be iullucjiinl, i: ia 
Tery diffleiilt to jutljro of lh« quality of a casting by ita nttninl charactera: 
in gtiieni], bovavar, if Uie exterior pneaecta a uuiform appea<nuicc davoid of 
NwriNd iMqiMBlAi or wukMk tewBlba aa MSmiIab af «iiUMm MnoBth." 

afbot-UaatigyloaliMilaatlrau Itaan. Fairbdm and Hcd^aon lun lo^ 
M mMw, and t|>ilr •andalraa m agqMwwd in (b» MUevhy 

It "tin vMnMlon of our in':iolrlof> iiiade in thi> way ttaiula in 
tlMmltoaf inwigtli; HIM Ibr tba cold bia-<l to IC^ S for tbe botblnat. Thn 
Illative poweta to BU»t»ln impn<Jt are likcwiac in favcr of tlie hot blast, bolng 
In tho ratio cf im to n2«-3." 

Tli« durability of caat-irofl tiiidcr exposure depend* on il'fTt>r«n! dntim- 
atance*, the bulk of the oaating, ita homojfeneiiy and d«;.-i;'. A - Mr- 
X»Vft V?n rfiri'V r.-carchm on thi» Bflbje-f, nn'*, 'ht" MIo-.vm l- uti? -Ih: 

(hul 111' i.rris pil iit : 

'*Tluil Ui« Utcay of iron, when exposed iu Um ik-Uod o', waiter, U priuiijfW.y 
due (o VoJtiuc agencA-, eapeolalJy in tidal rivera, whi>r» there are atrata of dif- 
ferent den»itie«, a VollAic pile bciiy; th«a formed of one aolid body, aad two 
iluUI oncfi, making the corrosion muck mora rapid thaa what* tbc vatar la 
homogcoeotti. Pure a«*-walar baa mucb laaa aathm tM iron ttn MM mMr 
«r fciriwnmii4«eb%a«lBff ii> iha hydmilpbvto iwMatnlilaMlIiittw 
kttar, i ^ wy «b ao«M« fteia tha mod U iba bottom. Is Ma-vnn ^mra) 
tkaMta«reomMl«M«rftoMaoBa InaibthUk, b lbai>4Hiliw«f an iMibbr 
ml trnn. ana nir liiitlii far -irmnfht Iran yiir mnmrr InlMiwtl«r,tb« 
cnrMit* Mtfan la miicb laaa than nnder any other cSrentnMancm of itnmer- 
■l0B| dwcOataf asMafimiwdon the ontaiile nnt heiiig dinolVMi and washed 
■W^a8bl8lia>liiitcr, but remaining as a kind of protection. In hot »f>a-wst«T. 
lhaenrretttoa >« moat rapid of any other cLrcnnntancca. Iron, ' 1-11 -^^i, 
cerrodos more rapidly tlian when eiwt in green aand, by reason f fnr- want 
of homogcncily of the metal, tho* forming Vollaie oonplea tti Jiffi -fit 'enai- 
lien. Whfn '^^^ nr^^ hnrd ^ssst-^rmi ar^ bf'rvqght together tiudcf waUjr, tho 
soft ia corro n.U':';] ri i-o ruf i lly tl uri i; by Itself, while tho hard auf- 
fera ciuc'i 1" " ; «i»tiiigii tnaJji in dry are more dumUe in water than 
lhc»r ri- v ;i) (fteen Hand. From one-eighth to one-fourth of an inch on 
the oiiteide of wtings, is tha teim the hard Croat. Whan tbia n ramoved, 
the iron corrodoa mnch mofangUllj; 1h« ahM ptlail in i 
to bo «iipo««d to this Bgaot| la la bm 
aiii«r«apHtdanllj." 

lii.1U«t«MdndM«UitlMaiM»whgfa7j*dtatinBMiMriB: "Tha 
aogfaair of abtaraai babk win laon ban pamlvni, lb*t bi 4 
«r ilM^ avH^ ••!*^r> bi iU part* awtriidat ^nal Ki^ 

ia ftr ft<Mt fanwring aquat paoaive power of permanent realatoncc, onteat, 
b> addition lo a gCDenil allowance fur losa of aubetance by corroaion, thb 
latMt alament be ao provided for, tliat it ahati be eqnalty boianocd over tlie 
wbtria atracture i or, if not, altall be ooiD]<elIod lo confine itaelf to portiooa 
af tba gmanl •tructnni which mayloae auliatarw wUboiu impairiog iia 

P^ba 



Booui apolc^ mv ba tflMilht 4m *» aClin roverting at any leq|ll^ 
adilorlaUy, to a anlftat whMi baa baatt lo teplf diacusMed in tb« preecdiaK 

la by Uti. naroard aikd Capt. Ericsson. A simple sketch of the pre- 

1 MOdilioD of tba enterprise may be all that is neccaaarA', althonf b, in 
w aok a amlikr and ngld glMNa a» all tiM prindpal 4|iiaatigaa iaTolvad 
Mvba lulmtrtinitii ibwa UTin bna m frt'tnntfl *' — ■* '"■'^ mm 



Tbo calorie ship ^ricxson is now lying at the 1- k ■ f ili -v-rr.. Hogg A 
rVUnwler'a work;*, frot of North 13ili Slrwl. AU tiui «u[.ply and work- 
ing cylinder! of the original ron>tniclloK luivo b««a removed anilM^i 
with th«ir pistons, beaters, levers, ragonaratars, and air flfe%. On tba 
I, Ibara bars ba so latalaad tba bad-plata, tba principal ftamlnf, 
thabwaioral TalvaiMiyantat»an« avaa lb* aomtaiat tad* 
wUtb, ki Ilia oU iiinigaataut, Uwnfelladl tha aMlloii ftam tba workinv 
bamalatfha amh. In phea cf tta fcarlifa aabaf ^ndatialaBtllm 
pcrpccd!c(i!urly, there are lobe two moderat*lyw' 
of the keel, aiui inclined lowunlt each other, 
keel of ahont 4i dcyraos. The «apply cyliadgia WV af tba aaroa stroka, 
four in number. One ia placed on each sldo af aaab trartttai; oylinder, and 
work*'! iVf>tn the <^ro«.«.lieit!. in came maitucr as putnjis are often 

pllfcCe-i, i/tt 'i-L-.'h r...Ji' iif'iir .ur : .I:;!]' r.l : :: ij! l.'l-irii:i' ■: li^:ri?*. It will 

thn^ I'll I] ^.kitl Uiv prem:jtl unguM'S of the Kricsaon cumpriso two 
•11 t'.:ii .j u 'i f tir "npply cynndcnt. The working cylindem are each eix 
h<X iu UiAiiitMr, with eight feet stroke. Bf>eaking theoretically of both 
arrangements, these two nioderute-sired dotlble-aeling engines, are d«- 
slgued to be as eflknent as the four Urge single-acting ones previously cni- 
liklfad, w aamaqaaace orn-.irU'njwith a higiier presanm. Ja H i aa ^ biai 
^tim9irui»U«$Kl r-fMUdlji un<ftr akiyifrtmn. Ma b M« «MKi>- 
aaaa batman ttaBteaant and tba Ibnaa* aoclnaaaf Iba ErtoBon. lb* 
ngamnlar, in adiAiaal ftra, bat aaUnff an pnataalrlba aama prlndplaa, 

and with, it i* prr'umcd, precisely the name e^eet lor good or iU, is retained, 
Biid continue* to be relied on tho eliicf economic fcatnre. Tlii« in iho 
fhndamenta] feature of the caloric engino, and the sapfaailioB tbat it bid 
been given uji, would be equivalent t* aopposlng tba aaliwla angina "M 
obsetele idea,'' which is yet (at from lieing the oasi*. 

The above fncto liave been eonrteonsly l^in, ^h.- :, our solicitation, 
under the pledge llist we make no profV-Sfiional cntiowm until it is brought 
out, whicli will probaWy he in about two months. How far ri il i *- j ii m- 
inent foaturcs the mtfinp* dilTcr from, and also how far \.h<o'j curiv^poud 
with, the r>nn»r nrrii ij. rm will readily be poniived. So lir as the 
decifiion of bets, ic, ujb ioneemed, we decide vitboot hesitation as fcU 
lows:— If the bet was on those iwrtlcular enflmi, ' 
aver tak« tha ship to £arope, Jtc, the " enginsa af dia 1 
baabaiabat* loat; botlftba Mabawaa an*']HaiaoB^Ob1ai)ani^na," 
Mm qoaaden b Mill andaaldad. 

Tba an^Bta aav bdnc set ap In the ship, are on a plan bmb 
aaailr imnM^ tba cariier daalgna and paiania of tha aama iaaantar, 
which Itave been published In Sir Uiehal4 PllUlifa' AltB tS LUbt ttM, 
London, and various other wcrk;^ ; Itw air balaf toft VtfJ nWih ' Mll d ailia dy 
and then sucocssivcly healed and cooled. 

The air iu the new engine?* will bo previously condensed by a email aux- 
iliary engiJ»o, to a f rr*'r,»e of several sttno*phcrc«. In the operation of 
ti"jc cngincjt, tho -Lij j.ir w i.! fln*l be pumped by menna of the supply cj'Iin- 
dcrs, liiroogh tho r<i)5eni.rutor into u hcaltr, i»h»r«< it will assume a sUII 
higher preseure.s in this condition it w II j :--- ii.t i ih. 'Aforking cylinder, 
and hy its didereoee of pTci"suro, i. ».,its cxccsaover the preaaura comHioo to 
the cold condensed air, will drive tba pilton t* dMailid af ita itraka. II 
WUI then escape through tha re^anUir (bi vbich it vll laa«« maatafMa 
baal) ime a cooling vesaal, ariMva it iriU aaaiabi aaMaatnith ptpa* aralbar 
MiHbaia hapt cold by a oiMiikilaa af paa wilar tlwn tba aiitalaa «f tba aUp. 
flan it wilt Maana tba laaraat p i aaa a t* p iai M a l» Ma condensed condiUon, 
andbaiaady taiapaatba Mand af apaiadew i . T» landerihu matter still 
italllar, let us follow the name quantity of nir, »,«., one cylinder faU, 
Ibc circuit again. Told air, at a pressnre of, sny eii stmojphrrea, la 
compreased by the pistons of the supply cylindom to, say half its bnlk, or 
about twelve atmospheres, pa»M>s through the regeiwirator, and is healed to 
490* more or le««, which expands it to its initial voliima, but with double 
pm«ure. With Uiissurpins pressure, i. <., twelve atmo«pbert-» nrt lirnimi 
six, it ilrivfls tlie working piston, til) at the end of ils strokv it i»c:ii.< s it a 
pressure of only «x atmospheres throngh tho regenerator -.ih.'rL- it ik- 
poaits it« and contracts ita volume) into the cooler. Tii«* operation, 
th«K( i^r-, 1 i:i:>i3'.a of altemalo mecltanical ooropressiou in the supply ajplia- 
dors, cxj.Arisi'jii by heal in tho rcgcuaiator aud beatar, work and Ibrtbar 
medianicai expansion (if a cut off b BBad} iM tb» waAiBf i9llgdar,aBd 
MbaaAtion through the rcgcneraloff Into Iba laaarfdr ttPMt 
Vm aalatie angina baa, wwainiSmilad at tba onmaaaameal af tba 
■aatpMHIaaal^fcradaaiiaAitBdy. DaqataltaK 



•naeriH^f 



■niparalfatbataa 



bere 1> not Urktly araanla, but 
Tiesr «iffajrt» liv fmr jxirf^^** 'Thn y»p«iu,ir* 1« an rrvai^r la Ike hiaItT tbaa wkaa It 
IrAsuxA Lhc ?c[;ilv ^y!ir. Jcr>. hn<'. \Ui^ fittisur.^ m th-^ cooler Ott baaf aBBIiablltvav 
Uttle Uaa tlua wheo 11 Irtt leaves tha wwklac cyltadar. 
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ON WABIUNO AND tTSNTlLATINO HOUSES. 



SIS 



f*t\ng witn it h«ji itWh in Uie oujtUictrinif worUi, »infe the grrnt rtU- 
'jtib^iea in tlio last wntury i^oiircntiui? Trhnt nliould be the nitinJiurc of 

mCIlllltn. liOj, II I ■ fr U i| ^;|\ .1,^ :i. 1 I S fjlf froill «4t'*'-'J ""l" 'Of^fJ ** 

tiiftonctic incriU ; nitumwhii*, reviiiuiioa hm lK!*n pfirtly offtvto'l in the 
tllMiy of the rtln'.ioD of heat to power. Ilui had iiMn fMmcrljr b*U«««d 
to (tm out yowet lu its uiero (lldfiislan, the Mm* ■mmiDl of iMol, MMtU* 
hUMMi Wnf '■■Pr"^ reiniiiu in tL« ulunitt Mom w mkOMttiiwd 
Jh ib« iliM •Mring tb« c}'tij3dc4 cx<»|>iiiif wMto Igr ndliitioo. Th^ooly 
«lua«*mppMidtolwanaMdiiitta* Imit lqrwwMiii|b whether 111 it iUaMt 
■NRW7t«ir,tllMr,«r«a«r«)iI«to rafliia, wm to dnne* ft«ia • MoatHo 
to • hint mndltton, or ab* U* lUifiuioa br di»tnHiiK<>n tlircnatiotit n 
flMMr 4|aaiMily of mtlor. Id th« non-oondriulnv i>l<-'*in en/mc cteiim 
nIV* llie e^vllnilvr lit • |<ri!«ii>ura of li>} Ibr. t):>o\« ibc a(mo;']ili(.'rc ; (be 
MMtbU hw\ U About y. Tb« vanio ttttioiii «<icA('<4 nt ntnic^chrric 
|»re«»ut« frodi Ilia cjlluJer, »dJ lt» DCiu>ib1o h»»t i» noir 212' F., but Iw 
Utenl heal in projwrlioiinkJ}' iticroMoJ. The only chnaire in the condition 
of 'V.r^ !"^fit ii« fhl!v-il i-i now m u fnrcp? ujjttoe, and a grenscr proportion 
of t 'li' ci'. Tl i-Te in the Mini.: .]i;jir,!i:;. of hmt there. Tlie attrnm will 
luOit slb<! emaiti iuiaount of m for » u,^ »«n»o niimbt^rof room* in winter, 
if corricd in pipes about « ■ ' i I L^i./ ifter ita work in tii« engine »» beffire. 

Tiiis, bo it under^lowl, U i>ui i* s>ricf exhihilion of the *>ld tl(K:lriiie, if 
tbcro may be wiid to h»ve been my lieretofore exi»tin?on the »nbj«ct. We 
wotttd not, ia tltit ikupeiSeukl auiv«y of Um> ai»«, ba Hndmload tiirowiDg 
III* tiMimt might af oar ftneadl ofMeB in *.mer tidk-waf tiM m« 
ihMij, ihnhir AM l» aonlkwllmihflitf in At* 4«fltriM hiini«Aftk 
• dww efiiM Ibgf! tmdijr in ^n|)a( tolk Tb* mw dueiy, >» 
whkih tm ■itlelm In this nuBbar an davotid, aapfioni a dhn|i|wanme»i 

an aboolute •nnibilation of }iaat ill (XTfonulDg in^ehanlutl work. One lb. 
of ateiun enter» the evlinder contuiuin^ heat enou^b to tuclt ftvo Ibe. of 
ice ; it cMcapc* from tlut cylinder containinir only Jieut euoiqtb to in*lt four 
lb<. oitd flfte«ti eiiDce*. Tli« beat ne<»«»ry tn melt ono oum^e of ieo bas 
dlupi>eure<l. Wheio hii» if .' i*. * i W. I.a' ■ .<1-t.i h s ij |,"*od no lo»« of 
beat br nwUatioii, or Ivave.- ii] j' s.^ t » U |.i:.m'.h ...'Jii rw --^ Li.i:i]*n*«ted for.) 
The rt'^am ha* been generated, bim alj^riieU a ««^rUin luuuuut of bcJit fh>in 
the fiirn««, bnx pamcJ ttirontrh tho engine, and reappeared on the other 
side, oontainin); 1«»« heat in total ainouut, latent and «)n»iWe, than before. 
Thia proccM ban been continued all day, or durlug a wbole Toyaffi tf ini 
Ksw-S'orfc to Cbv*^'! iind yet Ik* cjlindcr which a nhmiYAng it all gio»« 
M> hollar. TIm iwv theory eipliinB thia flwt, or ntlicr this afiiiateat i»- 
agll at aaparl i Ma, b^ saying Chil Imt ia ilmj* \mH, spaot, or anntbi- 
iaiad In 4oim warib H aaaamaa tlMtthara ia aiwga hart nanllillataa in 
pioportion a» tlm ia «aih faiihmad. U an anilna ia aipanalia, and 
Twy aflaimt in proportiota Id thaitaaai n*a4, man haal iamiwlnyftoai 
any given ^oaDti^araUaai thin flam an aqoii itaaatilrpaninglhlvagh an 
imperfect abun bnnf; anirtnC. 

It liAa procticnlly no appreciable influence on tbo value of the rrircnenitor 
engine (fi>r aiieh wo may term the KriawoD eniinc in di»linetion from 
«te*ni aud other coloria enjinea) ; the rejrcn^rator in practically a« viduable 
or an faulty wliieliever thooij' be cmftblidlied. All the boat tmiwferrcd 
thereby ia a aavitiff of heat; ail the p- - r >: n-amed in poii^iiitf tbu fluid 
tbroitffh itA labyrinthiive pa.tfln^a ia ti loaa at pi»wer. The Miviuff of but 
is beueSetal ; the throttling of the fluid ia injurioii>. Juat a> tbcac aimpUi 
eleiaeiiio prove in praotjc« Co b» [iropartionod to each other, so ia tlie 
ttgtoenlot btntiiial or olhliwiaa> 

A ngoaerator m»f bo aaoitmelad la tiaa*(«r a anuOi poctlaa witlwat 
iaa,hDt in gwpaattan aa it» iiaalhaaiiiig «C- 
rla fanwaJ, the throttUag ia inaraaa a d in a graalar proportion, 
r tIttMba iainwaaai, nnttt a eertaia Urate ia i 
» in thia Mafwat iriD ha aeeeniMaMI by an atihd i 

in tha roaiatancc from this onp«. Tbia la the condition of ita mulmnm 
valna. If the attempt is made to tuakc tli« rcKcuerat-jr itiD ne>« affectual 
In cofinnmizinir tlie heat, thia cncambrsncc will overbalance the Wneficiai 
eflecla, and each auece«BiT« addition will bo an obftmction, until, in an 
txtTvine c;i«.-, I'l- r.-e'(.ri.-r;,r-.r will bo a uuiaatice, and ita entire ri>- 

in.jviil ur.i;!,, ;]._. nu : :i.,i:it il^tua tbc enirinfr. 

liiit Uio oiiae la eittifwly diiferens when tha fttUowinf; qtif^tim: n^mc i« 
oonaidere-i : — What p«ro«nta|co of the whole heat uac I m h'L (MirjJcr 
full of llu^d may JKMdibly ho extracted and infuacd int^ lu^ t,u>.^^^im^ 
ore by any ineanM, known or unknown I It ia aaay to a«o that by thu now 
thaory, from H to i per wot., more or l«a», haa b^en aitDihilsied, or 
" tnuiafof tned into mecliatiicul work,'' in either of wliich condiliona it wonld 
b» " paat prayiiif for," and only from Hi la &i per Mnt. pcooibl; reinalllB 
toborscortrad. By lha obi ihanry, on tba aantnij, tba luaUMt being 
eanaaaud, hot oair diStaead, Ae., by Um opaialiaa iit hen 1 



emattciana nud othcn lutvo room to diapaui on tiKi ahatract poasibtlity 
{u'\ otticr condition-* 1>ein^ ivet aride^ of recovering nU the be^t, and making 
Iho engine u perpctiiiu niolton. 

ilut while the r>avan 1% ciijrn^c,! witk bU< 5 per cant., tlie practical en- 
^naariook.'* with an ej^er eye ut the rtjDuiniti); S^.', which, us tbia dUcua- 
dan Mmu hm, is dov Mag tiirown awa;. If tli* oaiorto enguw aetcr 
B«a«Hi|)iahad mofa in tfcia aaaaiaaiian thnn tohiiv>hie l^da<m«itldn 
tha imga af tha « ngl i m i1iig aawwni^i tha eald angtmtMnidhatn tba 
t>abiia, if Mt ta Ita prapriatanvn giaat and laaling banaftalor. Tba gwt 
thataucit Ia tlw aeae^ net perfaafn hi fmeiea aeaoiidaaaa witit thtas I 
hat la a potnt aomawhaia appmhaatin^ to it, ia no«r ftraa 
attantton, and tha ten tbonaande of ahemi»t<i, ciu^liMn, end iavaohira af 
onr own and other e«iimtrii>?i, are wide awake to ita impt>rLaQc\i, and oo- 
tivrly dcliberjitiii^ oij (be v;irioua plana for econamizinir. not ijjo whole or 
the half, botoTaa tba tenth part of this now waatad hiwi, witboat lAro(v> 
ini; d;>jidv a a i egea aa earioaaar laaia IbnaidaMa than tha pMaabt hiea of 

coal. 

The new et]|;pn<e of tbo Etlcason will operate on prc-~i«oJy the same 
principle, ao far jia the regenerator is ooneon)c<l, aa heretofore, li^ <5?n 
)>oinl of view they arr precisely ainiilar en^luea, but workii« in ; ii ir.dl 
ciid atmcwphere f'f povoml tinic« the nonnal prcaaur-. Knfrrr-n/ m k t > 
jsure S2 of the preeeut volume. and aahntitulinff li>i. r M y . i i, r l ii:il.. r 
of Uw., for tbo l.S intri)<liicr<l in tbcM fonnulius thoadiniiMijle uui.iHa.uliOaJ 
analyria of the «n|;lD« then jrivon, applioa as exactly to tb* new aa to the 
aid cn^rine, m long an it 1) |nirely gbnoml. lo bail^ reqoirad U) jtp]>ly hia 
IhcafytDtba aataaloportUooaof aaeOfjMi babad Dover scan ersaaoaa- 
iwt daaeripitlaa of, V^. Saraard lahoia andar n dlflkni^ whklh nilt ha 
nadiir appaadalad. 1^ anbadtailng a iba lha M narf in Va). BkmaiA 
fbnmilaa, and maUof <— Oia prtaaana of tba Mindiniiaa drintba^'aaaim** 
of the new cngine.^we a*a CO l aaai n, el tba pwaant aaaaaaa^ wh^ Ibo 
formnlao do not apply thmofbaat, fat arsiyprapeitian af tlia ^iiadata, 
position of Ibo cut off, and temp>cralure in the heater. 

Thi» brief an rvey of the present iiOaition of the caae rnny aati^iy a lajfro 
and roapec^-'-bl^ clm^ of pntct'.r»al men who hR''^ ncA d-v.- ? v*rj' deep into 
the nrjfns?!! I t J m: 1 1, r ] r.'T Til", - f devoting inii li i f i i.r ^v.i:, ^4) this aub- 

te<*r, sl*l L'^i I'-' k II d>' -i.li'il ;«t&ud afraittat ti;r i \f nt*. jv-.-i.' ■■'b'ma aet 

11]. 1 It ly tju- ri'r-irt._-l^. TJic .V i,- Vark /Ali/jf r^^./^ < v. r;. ::|„,-v and 
t:siU?|i;Uii^ ^'itf-t:r, by tJie way, triumphantly launched al ua tiiv 4U«ation. 
which it ia no doubt raad^b^ tUa tiate to answer for it>elf,— " la the pref i- 
a aafe exponent I " Meat ampiiotioatly, it ia not. Wo ]iro>alEed a 
powerful oDeiar in peaking aanianipttuif tt tha dailji pM vim wm 
fimAag Capt. Sriaaaan alM*S «f W«l^ tat Mriad la tlM |aaeii«a»anr 



Tba M Ineb aogina hf Gift; BKaaaan, aAhih me nearly praparad Ihr liia 

Cryalal Pobico Exhibition, will, w« are oaaured, Ik in optrstion at lha 
American Inatitnte Kair in tbia city in October. Meanwhile, pmporatioin* 
oTo making for perroaaently drivlni; niaobinery in Mca^ra. Uagg & Dal*- 
mater'a worka by the «ai»a 73 inch double enjiine reprcaentcd to tba 
plate in onr Kebniary number. It appeara tbat at the very time when wa 
announced (.Inno lat> that the experinicnta apfiMrt^ more backworJ, Ac, 
Ihera wore aomething lika ftX* men cniployed m wrV «oiii>ec1«d with tlwi 
preaent an 1 il ' r eOKiues. This ia the only :i -• • : Impurtiinoe to bo 
c()Trec?>^'i. Kiwi, lis intimated at the liuie, wo ajH»ite then, only of wliatap~ 
pci.ii 1 n] . ri '.ho anrfuca Kor tlie acCTitnpau? ing fMh rafcf iaf tt lie naia 
mgint w« bavo Capt. £rica>»a'i> (Uract aathoritf. 



tforrcspotitJtncc. 



[Tor AppMottt' M i-il.-' 

Oto Wanning and TantUatiac Honaoa. 
VflbS. 

{CiMttititM from paf 1(0.) 

Hon of the enormona hot-»ir famaoea in ose ore placed in brick ehomberi, 
the coikatruction of which cou^titutes ou additional expenae, audi aa eon be 
home only by the wealthy. They are ir'n'n'l'T placed In ceUura, and olltcr 
underground aituatioD», where the pnre air of heaven cannot reach tlKm. 
The foal pent-up vapors, loiklng In th««a dark duDgeona, have bees gona- 
nted, or fonoed into lhaaa toaaoe-chambars, there wanned, and tlteaaa 
naaamiHad tbteothtbni H ia boilding, to bo breathad, parhapa, by baaaen 
haiage, whaaa baaiih dagandb ahnoat entirely on a pfopaa and bamiby raa. 
flO) tao^ in tlw gnmid or oppar Ooora, wliara lha mljr airgana- 
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ON WARMIXG AND VENTILATING UOL'SES. 



[Sfpiombor, 



roltjr afforded to be nanaed is tijal which the mom iurlfcnntniiuk, or which 
may, f^rvhaiKfl, phtn'm inlet thTv>u|:h rracfcit and crcTtcfs In llio nindowa, 
or llie stray opciilisg of » <\'X-r. Tlui« lh<^ »iun«i air may l>o h<iltr<i over, no 
lo ngyuk, ituii ur mon tlrans. » ith but a vtry sli<lit aocc»non of uny ti«w or 
fmh air ti' orijrijiiii voJiiiii^. In ■^'Itfi't^n t-.^ th'^«, th^ 9*r r-.f th^* T**mr\ \# 

inllS-!*' i T'l -fi-* by many ptr | .I.-, u i. ■ iriL-n .1:1 i ;i ' 11. r I ,. I 'f 11 t'.if V, 

or flOeitii galLeriog, and tlicrvin n.udi- r'.:u tuli juuit: ut;a'.Vtij_> j*.-ui iUi:it. 
for r<,'>|>iniIiop ; diiuitii«ki«d in oygoa and iDcrcowd in cmrboiiio acid ; 
tii« kttor a g>» Catol to auiuiaJ ]iteL, when exialin^ lu the atinc»{>ti<sro lo a 
fntUt «taol tbu tio per ccaL 

Iti»«liMrtMlFwrtilMil,thtt«VH7|wrtkl«ardr>«ftrMl oriliMPMllo 
ht lintod, xhMM «oin« ftutn iuiiMlMiRhr auum, inda^dmt «f Km air 
>lwm1y In tb« logo, {twtigolarijr m, altor thi air MTtht mob hm wMjor 
fmUtf wdMiMM dM iNttiiif i«Miw; tu UuB lb* dtmnd fcr iwir ilr 
b nwrc •ppaMuti in aiil«r to pnmat ibtidiif afilM oti«)ii*l atrawBr afite. 

Tll« best mode of acroniplinliin? tlii« part of Ih' wnrming priKtM innat 
vary witlt th« circutustaiictn. li> tli« caao of hr; im I ,1. d furnaoM, »p<- 
ctaily thiKo located LkIow tho level of tlio gronud, no air ft'oni tlie damp 
vaulla »liOit!d be allovc^t to nttcr tliciu. Wiiidowa opoutujr or Icadinjf to 
the opeu atuionpliiTC, or mitaWn atsd >u)Sci«nt air-fiiica or pipo, ahoiild 
foM. t» lb* oulaidu of tb« buil I 1 1.-. Il l I no air abonld b« fUrniahod to tli« 
fumacVf aavt! tltnvnjtb aoinc lugitmute exterior ootntnnidcAtlon, a^i thf k'tml 
last iiiig((r!»tcd. There will be 110 djfficalty in acooia} li"' 1 t 1^ r. <t.l'.. ji^ 
lb« ap}«ratTi«, when iu action, wdl Kisucrmto iia own current. iVrticular 
care iiiuat ti« talicn to plarc the extcriiir apertnm nalBcscntjy high above tiM 
ground I«vut, aa lo avoid tji« uoxiotia gates Ifing B«r tbe aurtace, aad 
gwacmtod li^TtgMillteM ia lo* oraumlqralUMtkMt la churth-yarda, it 
■baaU M*ir ba ptatad iiair tli« fmnMcn. Tba mlla may eaaiiy contain 
til* np^ *Ir>A«i«i, with enunmlil i{Mrttir«* ai^vitatii* Uks tlu onUouy 
i^iiten. Tb«M littl* poioU, bUiiif ta tk^ Mi^ ippur, nerirthtlM an 
utMf iMpMaat n> Ika laiB «r man'* a)d*t«BM. 

It mart ti* eanftmadthat It viU ba an axtrame^didhmlt matter to apply 
dlb thought to atnvea, an ordinarily xif*d. TbfT geiMrally etaud nn in,!)!' 
fpeitd«.*nt U'jpt, reftinsT ^iinpiy ^vn tin* dour, tiicir licated nsctallic aurtii'>.:^ cx- 
jxncii to tlie air of tb'i ro«5rn, wliich tUorcby brroni<:» heated, aiwl rendered 
aatdcirntlT warm for UMful purpcMa. The trae way i» to Introduoe new, 
frealk air from the outer atmonpliere, aitd caaae the aanic only to act U[ton llivac 
exterior heated anWaeea. To do thia, ther« mual )>e a radical change in their 
eonj!™t t«>!i, i:jt!ierwt»« the alrof tlio room will for ever be attraeted to their 
licatc I ^.1 -, :,ri 1 1'. I volume tlicrcby radie4illy clian;red. A aiinpln 

modii initfla Utiitt b«i iiiatrKeat4.*d. lodo^^ tl;e etovu iu a aJLect-lron chamber 
or oylindnr, cstcnilinf^ doaa lo tlia laar, aiul aonuaoaiMtinff tbmnKh th* 
flour or tbjough tb« wall to noma astanti toarea, Iqr maaaa of • floe ur 
pipa. Tba aonwuidiiif qrUndtr akvoM baaalBcitiitfy diaMM an all iMaa 
frmn tha atova laatoaad than In, aoaa to glvvprapw space fbr |]Mfiiab«a»K 
nntatlMt wilt aantiiMtUf jiaaa batmen tha aMaa and wilUa Iba MImr • 
cbambar. Tbatopaf tbta «lwmb«raba«Ulb« (y«B,*fttbattha amnanb 
mnta may fm» tntif Into the room. It la evlAM^^tllnl bf Ola ami^ 
ment but little of the air already wiibln the nam b «raia4 iif oontiat 
vilb tlve bcattd stove, bnt only air cominir from a pure ettomal aonrtw, no 
that no air i» bakad orer a^lii, and i1« healthy ccustituenu tbereby d«- 
tro}od, Tlie room i* warmed by the aceoaitioii of heated volutiiea, forei^ 
iu their source, not hy the irrailual hcatini; of ita uri|{ittal volume. The sub- 
ject of siifflciviit apertaita mar tiia o«iliii|:, for an ca««p* of tit* uoxioaa 
^a.HC!i uiiavuiduhiy geiMMiad dnriug tha haadaf ptoaaia, «fll ba Mlj aoB< 

aidrrcd hereuflcr. 

In regard lo urates, uu ini}Mjrtunl lact luiKlit here be su^f^^ted, which 
neeiQi* to have been entirely uterliwkod iu tlivae Uuer daya, Aa ordiuarlly 
naed, nearly tk tba btat that ia obtainaA from (rata* ia by dbaet ra^iiation. 
If tbe beat a«ddbanndaiiiiM»,ll Would aproarKkaifgiidinaa divergiuK 
la ill dlndtooa ftam tba Ira, and iwuttaliqg into Ibe rsoan Uka nya ot 
Qght. Iba An itMlf, bawaw, hat a dtnateoMUBaataaUaii wiih Aa diliiir 
Bcgr, tbiw^ 4 tug/t and ftnanlly nnobatnMtwl loo. Toward* tha opening 
to tbta (In«,a8ti0<if earrentof air is naturaUy g«ncr»led, so that if the rayaot 
heal nere vl«ibl», Ibey wonM bo aocu betit or twiated backwarda, in the d>- 
feclteu of the opening. Hence the cjrrrnt curriea tlicm np thechimi f y, 
and thence to the of*n air, tbiu leareuing llie quality and quantity of calorie 
tlirown out or radiated, and reduciuj^ to au enormooa extent the power 
of tho oorobuation for nv:fiU pnrpn«.Kft. 'rtsR anobatructcd fl^;^ ''wit^i which 
we find no fault— woald tb't mi.- of them), aifor ir iil/:.tjon, 

freedom to a larce amount of ; sor um in the room ^^i r>: s ly -.1 lamed 
i», perclianc*, ira|>«lled l>y Uiin same oiirreiit, and by ii^ ■ n iiurc, ii. im 
direction of tb* ftoe opaninf, autl lltenoa up the dumuey. To oompansala 

Itirtteanoutaf bwttbna mmad, tha alia atlhaania iaanltiiad, and tha 



wnnumi ;l '1 f f fuel increaaed, »o as to moot the emcrifency, and inalte np 
for th s irii' , -rsry loaa. 

Sim« Uif Uaya of the '!d IrenTth-Sre, and the lntr5doetion of co*l, grate* 
have hiccn and ever uiU ) j .! .r . I i>y are the only sppatutus inordi- 
nary nwj that can compt* jtAatc iu u^tj way for the loss of the cheerful li^ht 
and bliiio of the huge h«arth-fire and qaaint fireplacon of the olden time, and 
sooner than part wltli their pleasant glow and aoUvenlng appearance, tb* 
ron^iderntioa Of aapan** In thakr na* ia thnom aaUai Faapla am wOliaff 
to^wy rortb*l(|tbtafn(tat*<tN(lbrltbi*anlbrttaflHk Ontbaothar 
bBMl, tha daric bmUla^ aim hM ila i«» impriaanad In iu bricfc-Uiwd 
cbambar, InfUbtato nmlriafaa. In aiUilin ta lM*t Iba Hove gouenlly 
and neceaaailljr alamb aiBt flw laito tha laen, aaenfjlag BMb «*inalil* 
apacF, ajid oooatimtlof an wp l a ae ant eif*-*a«a, with a* iaaaoaidanUt 
amall. 

Tbaw are many iDduccmenta, therefore, for clinging; to graleft, regard I eea 

ofexpcni*. Tlieir i-'iJ0"f^!n»8 ia more tbar iri f itiivalcnl for their cittn 
connurnpljon of fa< 1. l ii ir I }<utlon iu tbt' n 11 1 :.> jrabl« to space, a mat- 
ter of mnrM trnf .rt;i!.,c ::i ,'-.i-nr ho«i*ehohi. Many a hailg ovcdU^g ia mar* 

riiysi>. ^t Tv.'.i .'i:t :i.r a.a rnn.ii.^ i.:i':i niauy • qaatt ia««ii* toangaa- 

dcred wikut- giueiug hd%j ih^ti gl^'tiitij^ a^Assoe. 

liinoke, too, disappearing. It was the themo of poetji, when ft we* 
a«n cojlinj gracefully from the chiinuey tupe, aiul It dolightad tha weary 
mvaltar whan way-wom he aiaed, |>«>l>apa, apan aoBM bUI that mar' 
laakad bbaathra vu:age, and bahaUUiiting ft«m mmj < a wa i >< uibu a< i »i l 

•■1 Jam aaom* vracal Tfltaam ealalaa tnaat' 

But cool hua atioliabed all Ihia, and uMbio); la aow aaaa, aaT* a diabolle 
fkmo at night, liU tb* inoantatiun caldion of Aa wMtlia* in Uaeiiatii, 
pooilqi Ua aalphorana vohnaea fiwaaBtfcaa.ar meMBb pobi «f fiuUaatl* 
Buai'IIfct Cnui, filgbtaalag th* belated miJafar, aad biitiahrg hb abfa 

til Ititi safilj nfliln naa memnliin OorataaaiboatBonnnbagarba aaidt^ 
pour (orth flamM andamaha^ and era buy aw laaemettvea wUl kaawh no 

more, for which mlUenujum tbu w riler mo*t devoutly peagai Wa have no 
rea;rcta at it!« departure, and wish it a long and a lasting fkraof^l 1 and travel. 
Icra generally, no doubt, will ayinpatliln with u« in onr prayers for its 
exodus. 

Bnt t-^ i-rcrr^B fi;"tb«r. Tlie imp^r*t:int farcin rrlii^i'm 1 1 ^ratca, 
wbkli K'jtui- 1' U.'C!i overlooked, ATI :■ vii iuhw- i-n-.. i.I! 1 ii li. ia, 

that «dy >-'ii'.- i-r i-i r'.iun pif their fire •.nrf 1- i.i;;;-.-: .jimi lii_'if. « li'e 

Uiree-viUaTtc-rr; ;iKi' itinri. tiljl md-, ' 1 urti fjl ;•] i' .Mj'l j'jri:i- fi > ■•I'li'j'l ;u 
aubetoDtial and itj^pco^i.«Uf« iiiaaonry. 'i'iie burning, glowing maxa isaub, 
with latent caloric resources, and heating cnf<aritiea of a prod^ons charac- 
ter, is made only to radiate froiuaaiiijile outer »urfiii<» (Iba boa of the grat«), 
and that laidand abortive, to • great aataM, kg the aonnlar anmab whUi 
wabemJattMllocd p«H.io«totba<bimBtyt OHtaialr tha back aod eidaa 
a» baaiad, aad bava, eanaagaaarir, elMiantiag f il ll b i t and «iiMia(]r 
(aaeaidlng ta tha piaaaai moda of eanetnntloaX Aef an net elhnnd to 

aend forth this heat, ao t)ul it may be rendered competent and uicfal, and 
tha eonstimptioD of f^cl thereby replaced. To obviate Uii* loes, let the grate 
be uiitde wilii a hollow ehambor, extending entirely rttund the bark and 
sides; if made of metal, it nksy b« protected against tlie direct action of the 
Arc liy the ordinary brick liuing. Adju^tible register-like apertures from 
the room may open to this hollow (Jiambcr, near the dour, one for ouch of 
the side*, and one beneath the grate for tlic hollow boei, so aa to anp)>ly air 
for the heating process. A better mode would be, where clrcunittancos 
admit )^f it, to open a direct communiciition fWjm this hollow ehaiiiberto the 
ji. I III, so thattlie only air afforded to bo warmed will come fcxim au cx- 
letuui healthy source, and not fH<ni the r?i>ui itself. The hexitlng pnxvss i* 
acH-omimshed by the air thus intradtHiad, paaaing upwards iuto eontart with 
tb* htatod back and aide*, and tbonoa into tha room, by suiuble adjusUbl* 
•paolngihtaaeled anywhai* nbavattmgmia araiantai, or by theofdlaair 
lln llae* la en npgar afaambar, ar tgr aimlbr flnaa ta any other part *f tb* 
haoaa. It b a«ldeatfhtftnbi|aenaantor oaeftil haat will tbo* ba da- 
Tsiapad, irbScli, ander tha f t aaestt eatmntetion, ia entindy hiet In a mam of 
•n>id masonry. Orates of this description, if of nwtai, mtgbt be kept ready 
I :i i 'c, 61 for luaertlon at once, and all the annoyoaeaa of gmto-H;ttiitg avoid* 
e<l . The boUov abambar naed not ba mora than t«e ar tbi«* incfaaa daap^ 
so that a grata of lUiUndirill aaaapyna man apaet than ««a«f tha andi- 

nary form. 

Tlie dealer in hot-wat»r fnti^m • - Ll.>.iui» 1" t bis appnmlus a snperl»rity 
whwfi, ':f we't r-mnded, is of the luoit lormi'inble cbaneler. Ho claims that 
n.r •A--ri:if .l l y 1,;* fnrnaoo loses none of it^ vitality ; that no port of it la or 
oaJi be healed over Hi (ia|fr««s{ aad that ou<iMi}a«olly it oaottot, by any 

raealbUl9,iai(ania4aairctmlaf lit««nia«iritb Ha htghar dtgiaa «r 
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tetn(K!nitur« than that irbich lUcirpoMeiMs. U w conceded, tbat air p»s- 
iDg «n» l>«at*d MiAcM hutag aa gmlet ijtgnt of tMnpamon tlun 
MBivwatM', lMwa«a*«f itoviWiilir; in «*]>er •ufiiit a» dt«H»> 
p«iUIaneri«Mi«tlcntDl» ItoeMMllinMtlwiMlili. A bgtmdr ftmnct^ 
thmlbiN, if wall matriMM lod propsrlr arTsngsd, k a> to IwalYwa^ 
ee»9 tu ii*w, air, will undoahfi-dlv f>:'n>«li n gooJ <iiialit,v of narm air, 
frfe frura the feeJiuK of drjoc»4 t : • i ■ n ri,- '■ rixtrn air of a )ii(rb«r H'ni|<vni 
t-.irr, thiu uvoiilitift tlie tliunoKC done to iioust^a by Oiu aliriukliiir, K«rt>luK, 
and crai'kint? of the wiodowa, wulU, dporn, nad fiirnilMn? ;- a eooitidcnili*/!! 
of itself, to ny notbing; of the h«<altii of tlio tamily, miflicifnt to more (liiui 
M<n|«Deat« fur llic ditfurcuoc in tli« expciii«« of ilic uiipiiratu.-i. 

Ail the active projiorticA of aluio^ptiehv air uto rvfcrublo to llio oxVifCii 
which it contain!!, V*ut whit-li, for the pur^KjAvs of anitmii cxislcnet;, rnnitl bo 
diluted and duly mixod. Without oxygen, no mun conld live- In purij 
oxygen, be might llvo for a short timo, but l'.i» cxisMiK-c would he rapid, 
like tJiu llanu: of a uuidta tiiuiiifiK with too graut lntvii»ity. All Uic vltll 
ftUMttMM WMM b* iinrwwri t»« morblil exocx, and lifo vrinild MMO iMmi- 
IMDI^ tto MiMiTriMni nf Jnitli Kltrogcn U alao «i>«<H)ily f;ital t» labail 
■ft. totliitll%4f SMllrllMMaM wtl|M «4Ui eaMimato,iMtiaA^ 
■iiiU^ felt) « t)w tenlnur, tMUnlir uvUi^giatolMf iD Varnior kkUta inoo- 
dnetd Into It. With ail n» Joadly propcrtlet, it MTorthclfiu constitute* 
fMn^ltti* of lb* ttmoHidiere of oar globe, flir it ii only wton ufcd by itself 
i|*lllllMH||llW are fatal. Tlic dno itJitiixturo of oxygon with it (constituting 
HtvwaylNritt Atr) oue of the ntobt wouderfi^I of the niatiy wirtc orgu'iiuili'jna 
of natnrtr ; and no curefiilly haa nhv ]>rotec^od Ud frum futal n^ultA, by an 
eiccM of ulthor ga*, that it hoa ite*n fomwl extremely dilRcnlt to make tJieao 
gasca unit* to any conkldcrBble extent, save in the i>Top«rtiou» OTn^lltutiug 
MDimnn air. 

Conibuj'Uon ibtclf i» only tlic rcsnll of tlie oxtraordiLiary aliiisity of the 
oxys^D of the atmosphere, for the hoilica whicli bam in it, and witli wiiich it 
is eonsunicd. In piira uxygou, alt couabattlble bodwie bom with great bril- 
lianey oikI splendor. md «(h«r llUfiWa hodtw Ml made to burn 

in it with s briglttiMM mmim^ib t» lha buun tfai It 1» during the 
MHMieriMitBlmMclNmkil tflUiUytlMlQglitiniditatimglvm 
AmubBM. K. 



■ J^Jnolications. 



Plain lUrtclion" /i*r chlainin^ Pkott^^raphi*: Piclvrn. By J. H. CkoiioiiEJL' 
12mo. pp. SM. I'liiladuljdiia : A. Unit, Uto Carey & Hart, IMS, 

An appartittly valuuUe and timely book ou an inturestjtt^ and imfMrtant 
mWMl. lU liUe-pu«e intimates ita preselitiB^ all tbii lat«at ImprDTMnilltl 
in Bxtnft, coJorintr, and cit|rr*TlnK tlie piciore*. It it^diidis picturing^ opoo 
ftlbn-i iiiPl ! paper and ulam by coHodion, albiiDMm Ac, • ttWtiw Ml 
j'ti >r...'r>p''t,\, with a suppTcnieut i-ontiiiniiiir ttio huQotUOMt yffWMiflf Afid H 
MriiL.^ ^r.4^-tioal hinta on the djiirn4:rre4itypc. 

MUmmtt Cjf Mteiamtm for tit U4t t/ SckatAt ahd lHudnit in Jfrolanioti 
JCHjinttrinf. By T. Baeeb, C. £., author of Railway Eo^neering, <&«. 
ISino. pp. London : John Weale. 1RS2. 

An easy and popalar stylo is studied thronffhont this volume. It i» very 
profosaly illustrated, and eontains many rare devices for produelnr varied 
iDotioiLs*; the greater portioies lion-evi|r, are crcsliled to other and larjfer 
modem works. No Ubor seeui.* to he'xpendeil in harmonising tUovaHoaa 
teriiia Itnhio to be nonfouitded wilh each otlivr, and there are pnsviigc* which 
»«ni to indicate stupidity or carclessne«» either in the *ditor or the aiithnn 
fVorn whom h« nitotes. The openition of an hydraulic prcJus worko«l by a 
slram-engino of li> horse-power, employed iti raisinjr the tnlies of tite 
Britannia and Conway Bridge*, ia thua UDpbilaoophicully devcrllMd, th« 
iiali<!< lieinjc onr own. " TiT<M pntnM IN 1 f-M inili in dinnioter." "TIm 

riwer applied to the pninp is tnes ineranvd in tl>« ratio of th« titm of 
1-lrt to 2rt inches (iw inelies hcinir the diann!tcr of the Kjunl or a> one to 
If the full ]MtWLr of tho enifiue equal to 40 horvcs, were exerteil, iJtt 
4lrai/j/*ie pfjWfT 0*vt /•/WsifV*/ in tfir prf*i vomUI it/mrl fK/ pi^j/jHrt y/' SCvi trntt 
40 or t^at </ H,'ioo Vi-f » .'" Uiwo a hasty exinnlnntion, the book np|*iir» 
to be an Interesting nia»« of paleliwork, enntalning " 24a enrravinirs'* with 
yj^ng^^matBh, but inpcoper for idMiaU, mul diacrtidil«U» to tJw iwom 

A Mummt ^Mhmmtvjf Otthgg. ISj Mr Cuaut LnLb tWb ff. MS. 
NMT-Tork! aAp^MfidcClo. UM. 

'riiis ijs a reprint from the fourth I>ondon edition, whii'h was thorimifhly 
revised Htid corrected by the distingnished author. Tho " Motiuul ia 
denitoii to Um gai>Uigi«*l motmuieulii of tltc uneient cmdition of til* Mftb'a 
■mti It* Mfl* ii «nr and *ttne(lv« In the hlf h««t dagna, md tiM wnfe, 
Mmm ill coMnettea villi Um Prindplw ofOfolag; " by tiM Mmntbor, 
-•■ Anuilwi vSHOun vf vHioh will ««m be pf«diM«l, in tho WBtMiwrlor 
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atyle,— is designed to present a complete and >yat»iiwti« vi«w of the Sdeoco. 
Tnc eininenee of Sir i'harlca Lycll in thia dojHifinaDt i* lO^wdl kBQim tO 
render comment on the matter of tlie imt BCMMtiy. VOloCOi Is 

Ulttalrattd by tv« himdrad Kognvio^. 



Chsp^itaXvBa/ iDtpartmcnL 

Question SO. Tlie specific gravity of wroujfbt-'rou is aboot 7 9 (distilled 
water b«iii( 1). WluM vUl a culuo foot of wnxvht'iron woigb irfaon in- 
mnNdioftMli miart 

4iM«l)«n n. A antain inchor «rW»tli*, ; of tbli wvight T« lla. 
mQTlM «MiildM«d t» b* b«Mi.wM4 iilotfc Hid IMQ Imm|», vUeli MgMte 
•M«r about a^iul ijNciSa gnri^with tba tMiar. What itiH tbltMiclMr 
mlfh vhoB iaatrtad In mm^mttml 

Question 22. Woul.J n M.i.'J.r • if ii:im j-ph. r;c m-l;-.. 1-A l,i..T,ii;rT, and 
oommcnee sinking, if foioM to a suUitienl depth beneath the svitli** of the 
»«»f and, if so, at what depth would this point Iw found, allowing nothing 
for Uie weij(bt uf tbc Uadder itself, or for varLatioua iit tomperalitce, and 
assumin/g tba opotilo gravity of air under (he mual |ii(atiin> ofU'Tlbt.par 
sqiiuro inch to be <H)01tS, and of s«a-watur 1024 ? 

l^ueslion S3. Suppo&e a per])endiciilar hollow tower Iw oonstructod 8<CH) 
feel in height (equal to tluit of the Lotting Observatory in thia city). WIU a 
bullet dropped l>oii) the centre of ita top alrike In the centre of iu biaa I llf 
not, how maolt will U deviate t>terettoa>,a«Ml in whielt dlreetioaf 

Gnu, M. iiAVsAV, ii. 1)., of St. l<onin. Mo., propoee* a new nri.>dul lor 
aaaacls, dceigned to crowd under, rather than divide and move Inlerally, tin 
fetietiog liujd. Tbio ia attained by giving tbe bad afantle riae Irom tbe 
TfataHy *f thaamlM, trbhli ia oear tba aftariMftaf tba beati toward aatb 
«i>d, M iba uma time drawing tofether tbe UneafttMa tbo aid w in tbeaana 
maoner. Tho albetoraaeh a Ibimitia partly dIvidaaBid partly IblwilBdar 
tlie water, the latter opantlon Undiog, by tba taiellaa at Ugh vdodUii, la 
elevate Ibe boat, and diminish the area of mid-ship rroaa section. In the 
abaenoe of axperiinenta on any exiended scale. Dr. il. fanciea it [.isslblo to 
render this principle so for available, *a to absolutely avoid any increase of 
resistance as ilie velocity ia increaacd. Tbo model shown as is i ery fine 
forward and full aft, iu which respect it resembles many of the later yachia 
and fancy inodeU. Ita chief feature, liuwever, uppeara to b« gliding over 
rather tbim catling tluoagh the luino, uid, if aacoaaiAil, even to a i^Mtlon of 
the bopw Of thabnamtiir, it wUlliaan laipiilHit Mplawiid •■ Aat" mfl- 
gation. 

Tbc Board of Superviainp Inspector* of i^tciunhoali held a meeting at 
i'ittsbnrg on tho 1st inst,, and continued by adjourcuneiita «p to tbo ."ith. 
" They ailoptod rcitolntloiia," saya 7S« yatimat hUUi/jriuvr, " directing the 
local inspectora to atraiu call the special at>ntion of owntra of sttwnieri to 
tho iinp«rta]tce of liaving, whore practionblr^ a »tcani-p!pe from the Ixiilera 
to convey ateam into tho hohl, for the more *fff-pf!Usl oxtinguishment of 
Area; also, thai ahouldcrnitraps be altii -I i 1 1 > :lv i -i-irvera, or other 
iBoans Used for preventing tbcm from gettiiig into an iioproper position, to 
IM hazard of life; that printed notices bo poslod in all state-rootna or berths, 
tafbrming pouacogera wliov the lif^preaervem may be found, and the mau- 
ner of itaiog thani; that te-baia ba iltbar aeoManlly eoonactad with tb* 
puBtpa, or plioed to • ooimaliBl ud aenipleaeM poeitieo tbanfiw ; tint 
eatplaaivoaiiiQliabe ooDveiyad ealybi aeeare nMial-Uned ehaala, and that 
Bialeilili wUtdi IfnUabylHiilin ba heft at a utt diataaoe tnm asptaivw ; 
liifijlier «i|b «lhir migaMaai «f a neta tadiakd deaoiptiao, btit aitm^ 
MOfal aad tvqaMla." 

Tba bMamgnum still continues in the EnginaMillg dtpMtaMDt of the 
naey. Tbaia b yet no Esgiiteur4n-cbi»t 0«a.C.II.SlMf^ who ootn- 
manead tba dntieaaT tba «ike, Oot. 1, 1M», N*||iiad abaM Ja^ltt af 
tba p t t iaB t year. "W* wwdd aoalinM to vtffa Um fffff***™— » af aenw 
pnMladBMntatUa UgUylavanaat dtHllMB. Tlie place bia baiDtaB- 
dwad to Mb. C. W> 0»p<ttd (wb«» ft intt ba tia«aaatid, um '♦pwiital 
anglMH" ftan law ta tUlJh but hia baan IbiwOy dadtoad. 
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Baj ^^ivtvo rn SiBntu.— A SIberUn corrapondMt of tk» " Indepeod- 
MBKilk'^^' ui m'count of ttio iutroduetka oTanU Bwintlon&r 
Jpnq^naoin tli>i icuntrjr. It wima tiM Mm WMinoiM quuitItT of 
Moduced bv Uw !,„;.tUi,{ of tbe •nav, ooauiOM • crut iIm in tho 
----- IBtlMjprlnir t.^l -.Ln ye,,,, lutcrcrplinf tha ooinmqnlcaUoo beHvr-.-n 
aartjdii anohotanuz wnrk.-. <:n ihi: <'.,ni!. »: ti e .li4'in,-.. ,|- m ri .- i i 

Bill Tenia ftom ««cn Otl.tr. mi i m-, ;it;cl. J l.-, n :-r.: .1 -t-iMi-ii Ii, ,,• rr I'l 
kofp np the coinirianl«ii,i,.n.'s.n.| j < n.,.-. -li,- w.t^^ith n t.j , and rfim-," ■ 

luTL'.' ►t^ll-^ijrv h»l!.v,n tu, ,l L,;, L|,r,., rU ...ur cwh 01 IM r.rton»,'rt 

.1 !■ Ii«el,'. cf jlrjul J' ii rr., :r. t rum ™c!i . I tl:(!.e Uilloon* m suspcniied 
It uil .i-, TO,. I ,hi; i-,, iht «| |«><<:ic f>.tvri, wiuTo it is lUiiu-lioJ t« Umbon 
r, li.iiiKlif.l fir 11 1) [,:ir|KMe. Kciwwin th«*e two point,,, r*U«i*altO 
• nH'irliMl by iHto' in-. ruwJiito bnlKiora, The principal abl« i» provided 
with ft puUejr, ou which « Imiig a linht .h«t-lroa Ixxt, hnLlluif two or tlirve 
panni»witboatlaa>nTimi«nc<«. Tht puUcy ii.clf u commiuijta hv t»o 
oorU ■ItacbM to the oppoBilo p<-.int», iwrmiltinif tho boat to be ilrnwii to- 

« 1.1""'/'""'"'? i'^T'-"': , ""'^ J^'i^^O'l to dn.w im tl.i. pulley 
»ft«r It has dMcoiidcJ on the a.L,|c. ir,>iti « hicli tho vehido luw btiii 
liu-heJ, p«i(i,|!.. over « .mill i.,,ll,.y o iu., , t. i „itb tho lower part of th* 
ballnrn, -„ Ihul tliL-.-o Inn cir.l-, .MiL-.-,;-.M n',ly tliu piillov to which lb«r 
arc uti;irl,t.il, miiiui,<i-ii by ptrB,-,ii« ou the cT,,und. Tha main puUaT km 
alau ail iirrim«<im«iit tut tlie iWQVcniciit luoimtijw of tb* boatl. auUect la Um 
wntrol of tli« rjuampBMBdtt^^ b pmilStd lriik«filMchat« iti 
ofacddeut. Thua fir th* oootrifaDM haa worked la • wry artUfoctory 
ttuniWTr. — £rf.4ir«jM pap^. ' 

Tiiit wiil n„t rriMHsro with many of the dincivcrie* of Mar.-in Mini- 
cl.ttu..'n, i.n.1 ►liciM !„ xhnanUx of m a pnriClel to Ixx-ko', " M™m 
hoax." Tli<j .«l,jry U iri/m^ tlm r(,iin,J* ^inXc . xtfii^iv^ly, howover, mid lina 
boeu pub i-liL'.J, pjrl;ii|« ,,rli;iiii,t,,!, =1, ,;\u. ,,f tl;t !iia,t protiiiufiil French 
Btimtill,' .b,.iriiii:-, a i>t wl.Icb vuti:;,xl il t.i H,,inL- i»iicc. A vent i> about 
0^1 mUe, and a nictrt. 3 ii tl-ct, the fjro^tr l.^-ir.jr u R i!ii.i,m and tb« latlcr 
kVIWMlliaHMn. The lialloon briilgo then '.v;,!!:.! ht a li'il,. ..s^r <liO feet 
Ugh Old* mllaa bag. a groat difficulty iu the way of auch a bridge la 
thelidngvarhdlMM. llofleMaMU«o«rtlMkliidirillMMiBiMdrtal 
flir ft ftw boaM. 

A'wix ijwrinwiU. iriM 5*o< an./ Ad exlcuaive a«riea of wrpori- 

nienta bavo Ijeen icutitutod in PortMii,julh harlior durine tli« pnM week 
wilh o viewtoaaoeTUilltliepiwhBbleaaeoUof tho Boner.1 it.tr,vluction of' 
•hcllain warftl* " - ^ . . . . 

the old bull 



[S6pUtab«t, 



iirain Jiichly inteiMdiif, «d tbe ABewl^ have bean (na* tbe ohee^ed 

Shot hritiiir Bred nt sheila fljted in their pla«ui twidv for artion on board 
th-j bulk, the ohelk in two in»UD«!. wore Lrolccn, an.'l ftuttinent* thrown 
jJ.:.niJ the d«k», lUc fu««» nut Ignited, hat il,e powder cxiJ...ied by bporka 
l>..ni tho frirtion of broken ca>t iron. With Itollow ahot, the rMu1i« were 
the aoine; the ahelU were npJitna before, but not hnrst, no iiniltlouof the 
raaM 'b»«fai( takm place. Hollow luineh »hoi wem .pli, i„ Hii^ 
I"—— . " V 1» MialaOOB tha powder waa ncutlere.i, l,ut rut iz-hu j -n.l 
iev«nin*»l1lilb«ere thrown ont of their b,ne» uuiiijun -1, s.„„6 »hot, 
at a abort ranjre, llrr.l a l ili, rf .heiln, one of which unlit, cauninc the 
e![fj,i»|,,n, by tnc1|o[i.,,f il„, huuung povrder, whieh. drivlnir off the fiiaoe- 
eaps of two otlwr abcJU, tir«4 she ru»M« and exiiiwied the two. Afler the 
fu«ec» had properly burnt their tune, otlier ebelLi were thrawdtoihe riiht 
and lelt, hut were nuinjurrd. (iholls were alao «red at tlie hulk. wBile 
ijonMer-ciuteK, with tho usual two cartridma, were plaeed a> if in rhnrije rf 
Iho boys; the oaaea were tlirown about, tat the oertridpf* n^n- n,,t"rired 
by Iho eiploaion. Tlieao ex|>erimenta an to ba aealiaued, and no cmoBa 
i» to be apared toaacertain pru,.-^i,.-id n»nh« oftliia natUN. 

AddltioQH are dally made to the artlel« on «ihIbition at the Cljabd 
r«lace, and tbe uiaebine armdo i» ubuut oponlnit. ^jchibitora are InvHad 

to pul tlH'ni!.u;vfii iu iviimnnr.i.^tiuu will, n», r,:i..l we will eud«T«r in OOT 
ni'vt ,ir.,i ,-,..h:,,- „ rui. r.. t., '.,...t,,w , th„ ...xhi'MUlon, and the more 
iri.iH rt .n- , 1 Ih,: .riul.:*, tbut ciin-fi.l ,,f,t,: i- .r, v.]M, their iniiwrlan.-.- de- 



ful cxjiiritin nt iu J raii..-e. An eoanomy of 7i per oant io hi 

tiu.m^ 0. the r.-„:lt ..f ihi. unhsiiiniian of ether for water, an 
ha. w^-i,..! ,„ „ u ^r..„i A^uM^^ tlu. ..Ivuntajit™ whieh i 

Ihe nu-re eio.-,*ii,... ,,f „no l,.,,:h1 for iiriathor i:, t;,o'Wiler oftui 

iSl Um whaoit atcaiQ, dw., u> eraponue Che htur. Wa da^ ta 

The atmospheric tclcs-niph, brieUy nottoedafcwmootbaaliMfcaapwpMad 

bv Mr. I. S. KichaMMn, of Ri^Mn. ,K>vrv-«, a further noUee. UrThM 

^rt of t^ form a co^p.-.y i , , „r.ha,o hi, patent and eonainiel 

\} 'I'" - - ■ . «-...r......r. then™ to be extended. U 

^^'Jg?^'! ^" *P - '° '■■*'> ™piJly thmagl, ,„ ,ir-ii»hf 

TL!!?^^ ftootoraaurplu* preMuro behind. Tlie tube 

pmp«.d i, ofaoathem pJoMHadaof aure. and h..^l ,.,.„h.r, the i„ 
; '^^'^ •* •»*-• i. ofTron, «»..b„, ^ 

to rn ", 1 -"-"f-Jtaf dl*arjirtar.««ftwi..i too 1.,,. 

to fill ,be bo,^, Uing auppaMd to adapt ttMif t» aH the Ineqaalitle.,^ 
mak,>,t ,-„vol n:r..igb». AdnlaM. p,<«|.io. l.in«l,forea;hioniu; the 
p.-'oH u;»:,n ^ q„:i„ui, of air at (h. terarination of the Journey, .« thatlta 
.Kti.u.u .hi.! K. .dually rtOM»d,«rftta «^ «i«pii«h«id2 

Ill ui.i, thiit .l.r Mi,vr,mvc j,.»rney« or jampa of the pietm Burte 

Urk bcDg aho.it n„,,.n t„„ ..out leather mall hJTtoZ 

if"""' " '' '■ ' ^"K "'fuplr attached to ita r«r in tbe 

.. . .. oon.i.t with our ids*, of (fo„d work but it 

'"'*S:!*a??*''?!^"'' - -il^ w«ta 

b«gattadied,a]thotvh a luhamwrt awmliution nn..,.! ,„,.,l, .r iW-lu 

'^^I'^oTl'^'^'^'f'^'Ht '^^'^ ^ byoareIea,nJ.n«:. 
necng the len^ha. Tlti, woold »r>gg^^immU,,^pmiU, a aeriou, 
one, which miffht rcult fkotn Icaka aIodff«»ltoa,tlmaf anakJiy, in „d 

di.tdbuUn^- f. rei^n matter oror what ahould be a perfect Mid inttmMad 
e>iirru.e. Sir. Kicii .rdsou i> iwiguiueof .nodeas in ovorcomiat all ebmhi, 
r.J nr ,ri,m;;nj,rr, aniisiiy whii.-U latter he eIaM«e tho prohriiitlty "fMu!. 
iu.: h:,v' »:id tin >Mrit„:,ta in F»>luit throiiffh e-jrvc, and alao Ovartht 
alrnU-ht |«,nioti.i of -.1,0 tulie at »acU »u(th rdoritioa. Mr. 8. and btooaad 
jutur. luivc ot rtainly tb* best wiahea ofeTtir one for th^r aoooaaa. 

The Aniorican Institute, as will be seen by the advertisement, luu |«at 
none of ita artlv:fy in eoiwoqucnoo of the Crystal p,d«e ExbibilJaB, 
Artidca will be received ou the I ' - 
Arvlillon«nth«Mi«raett u 



, nml the Fur at Cbatla Gaidaa will afM 



It Bcobert an) tomsponbrnte. 



luMi'U. An i in this oonnectiou wo w..^, .| uri?, iuiimrtjuKx, of mukinz 
the awarding of pritea aometbing more tli»o ii mere form, by pnK^i^.iUiy 
yMag Hlhaf tha Wttit Mttil poalbla ao to do. frepimitions had Iwcn 
vada fertHdnglif flMMtnka tha power of the air enjino of Eriowon, 
iawMeh thatUaMiparialwdaat of nmMnarj waa parfectiv iii,iifi,,,i, i.m 
whr M» *•>» A* ww w «■ a aar ntjial* whai« it la pmeUcaUe i 
B»«^ba 4oil» it NiMMlilt aptnas, • anitaUa diynainonietar 
Ihr Deanrlnff the power eftfce Aaer tsginee, the preoMe, the retail, 
fhgal, and other pnmpa, and report tbe reeniL Teal tbe cnMildMi Iha fln 
annibiLatora, the fire-proof aafea, Ac, by putting the aama or liaiflir anaa 
to those on t-tbibition, to a repent. 1 and aarore pnatiol tait. fUaikht 
he done, unilir tlie u,i-pi,.v> 1 1' ih<, ivwodaUoii, at teaalwith *uA artUm 
aa tlia rival Kuui-i lift uri ra th,Tns..lv , < wi*r»: willinir to b«ar the expenaaof 
taeting, and the r,Jix,ri ni.uM more e,iuh!;«h some one or the whole 
orthoaa tealed iu the ei)nfl,loii,.i' of i ureliaKcm tliui any other ad««rtiia> 
Let thia plan be eonaldered by all tbe partiea. 

I traptr ar 



atbir 



A a^ or«ii|iaa •aoOar to tha itaam « 
lar or odier Tolatlla llqalda, haa l«en as 



W"iOBWlih«a «• to My that hia time is too inooii oocapied to 

aoiMlaaa, ornm |» eoothHia, UaaitMa oo the Calorie ft^aa lUa Molh. 
botthatbawUlaaaaladilnthaiimiwoDuinberB. ""-^ 
X R. D., Maaa^Tfaa Eaglnea, Bollera, Ooal Bunker^ Shaft., Wlioe", 
and .i«re appaiBtas of eadi of tha Oollina atMmeia weijfh about u.-J 

"""^^"^l^l^^.ir^' of ^Uch latter wei^'hJ 
nemrlMlaH. TU»l»«ntailfa«riba water in the boilen., whieb would 
add aboot U tooi. 

-.^fiS^^^i"' 5"°" reftr to. wa. probably Uw dtotin- 

'^"•^•'"n 3roo»««eiltoinnraMaiBadby u,c-ii ,.i mm In 
r2j?"???^J!™* own *.th the aana 

faytidyHitd»wyt>i«i,b.i Iha whala tiwMilr«rU.«l i. u,. .v^ 
Mlhr IMUM Bdrita k WW twdaiMaed to ba It of ss or ^ri^ 
Ik &, Mm ,— Biwa lH jaa the inforrnation hy t„..:h 

B.H.tt,FMU|.— Wa WfllaetODyoar.nyfreHt;..!,. hut nr., ii.it ut prcj^eul 

fNpvM to nnriih hv talbnnatkMi of imp, r;:.noL . 

••*''^<l"*l"to^Tfo«roeminnnicaUon «•«» lutemle-J i^jr api*iininee 
"il^lll'**'"* "** ^* 'ii^u'ro fK'T^ounllT and infonn 

jottf mut, tRir whlab, will you tiTor ua with a more detailed article ( 



aH arranged ;ii II. H. M. IJ (I CKVAnil Wooluu h. Kn^jhiml . 
LontfiliiHiimi Seiiiini . 



i'lattXa. VolM. 
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A r r L E T O N S ' 

Ko. 10.~VoL. 111.— OCTOBEK 1st, lbo3. 



tTo the YAl\>-^ AlH<<-l»n*' Mocltwiio*' M»r«lr»'.J 

TBBORZiTICAL JlTTESTiaATIOM OF THC CALORIC XOiaiNJQ— ConUnned. 



Tm Mlowing pttragMpbi ar« ralmtttcd to cilaciiltte himI fitrtlljir 
Om piMltlaoi) aaaamed bgr m» in my t>«|ior of Jnly, «ntUl«<l • '^Tlxio* 

rvtical Iini-i>tiKiitiiin of th« Calorki Cnglm." A i-<'ti«I(UTJiMc por- 
tion of tliiit |>itin>r WW written in haste, ami vntmi u( tiiuo uiiU apnon 
did not |K.Tialt nw to makn the iMwtigntion m eonqdcta M it 

.ihuiiM be. 

lliivin;;. in my first nttiitiptH to i:ilculiite the inc»ii working 
prp<<-nrf of tlu- i-i))rin<% iiiatlf iisu of on averaging funnola, i intro- 
do(-e<i it Into iIh' |>ii|ior for want of tiine to «oek fbrtliWV tixt^ghit 
WW clutn^ in fonit aod not pcrf«otl]r aocunte. 

I ihtU vow latiwlacv n new brmok, deduced directly from Poii- 
«»*> Ifarmula fbr ll»e prtoiura, b t«nniiord«mity of w «lMiti« flnid. 

OdHnjf, M lieflHW, the tMuiion of tlw air in rewrro ir and work- 
ing cyiimler Wfort? the CDt-off, <, bnt SollllV ttw portion of strokf 
u)< to cnt-otr, iiixioixl tif J as before; tlto wlmle ftrobo l>etu»; unity, 

lli- in. :.:i i'r.-!#urc ilv vili ipi'*] bj tbo MpNIlUllg Mr aftCT tiM CQt-oiT 

V, Ul 1j« uliliiou'd Of iVillow » : 

Si){>|H>Nin;! tlio piston to liiivo |iu«i:fd over n jKirtinn of it* stroke, 
denoMd by ( nftur thi/ lutnitl^ the pmccure vaiM. V will b«, ii««o«l- 
iag to FflfaMD. 

''«afl»dilli«»«-of«lH.w«ricp«rto«.d 
Tba iaUgrhl of tiie Uhorc ia 



and tlw sondltkn thnt 



Ob Anil Iw sera, when fb aero, given 

1 benee the work done alter 



( 1 



1- 



1/^/1 



■7\ 

^ wltivli may Iw written 

) 



[ fliqiHiiaiiHi am a tnii of nr- 



V— (1+.)' 
Ill tlic t>!irti< iiliir raw under ocMuidemtlikii, tbo entire etnilii^ or 
1 4- «, to ootwid«ml t» unity. 

until thia inodUtoatioo, dm asprenioB tMOBmea by 

^^(1-4*) ftrthaworki 

fbeeordiepiaUsa' 

Tbe area of tlie piitnn being a, tlia total w«rk done AtoAng liU 

tfroic. or, iti tlii.t <"iu>«, the nicuti lirfiXtire (wllh nzMrual 
plivriv reiiUtauce dcducti'd) will be oxprcnsed thtu^ 

Tot. IIT.— M 



By II slmiiar eonne of analyiii, tlie work of tmtfir*mli«» in th* 
eti|i]<Iy cylinder will be ropraMUtcd by th» exprcMion, 
]5 1— y 15 
y^^'-*) "y-i 
eaUini.- d' tho doDHty in wbidi the air ii e a mp rmw l, • uaat ko p«( 



1— 



Substitution?* nnd 



I y andthetotalreiittNMaiBtliaiBpiiljr 

cylinder daring the Mniko (tbo nition of tlie enernal atoMMpbeM 
diMiocted) will be 

(A) ff=fimt-^Jfam—\if^—\)—\i*w. 

Tbe eflictive or dilb rcntial ine:ui [irciinure will thcri>l'orf b* 

Calling, B» before, the denaity of the air in tha working cylinder at 
the uooKBt of eut«lf d; tlte tempentare of aaid air olbfe dO"* T, 
aiudtbiealtiia8|ifacri« |»rtt^nr« mid ivmix riitare IS tlia.aiid CO*^.tfaen 

l = 16l< (l + ^)=»JA (, ttm. 1 + j^=A) 

but >}= J lni.. <- t = ].'. Y A, and J' —{^ , . ^ 7 

(See "Tboorelioal luvestigittion," for tlio dvtvrtnuuiijoa 
of theae value*.) 

finlMtitnlinf tluM valnas of t and d, and d\ ia formnla (S), w» 
ahodd have !*'—]>' in terna uf the length of itrake np to ontxOlT 1/ 
^tk| in terms <if tboaama elanent 1 made ur- of in the fomnlia 
In ibe July (lapor. Ont fnHmiat this I frufKr to eliminate ^ by 
meant of ilB valaa, 

w 

tr,-r A. 

Making lho"^> .'.nbstitiition.i, and tliu nec>i.>SAiiry rediirtionn, wv 
bttve 

(>) S r. 1-^^ y-^ 

16 « VI ■{ r /■ > \ '1 xt f Vim \ 



t— y (1— «. 



as tlie formnla fer the mean woiWng prMnraof tka Srieawa en- 
gine, in umna of die preHure t of air in the neertroir.- 

Ht. Erictton aaMlllICi ' nl VI lbs. al>ovo the atmmplicrc- : iind I 
have RhowD, in my pfevions [>apir, thai tltu uegMtire or couutjvrut't- 
in|* prcs^'urc at t.'iid of (>tn>kc with Mich a|ir(ainre b ao ' 
m tu make thin lU) uxlrvuia lituiL 
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TOEOBEnCAL mVESTlOATION OF THE CALORIO ENGINE— OOKTlNUm 



Moit «rtli« oainpuiations In tfii- Juljr |MtMr wan fonndcd •pan 
» laupwutiire of 440° (or T^m".) 

I gaive tlicn mj reoMU tar tAap^n^ this tomperatim; and 

thiiuKli I jirii we'l mtisfied, ill wy«WB mind, tliat for nn ew-hw oon- 
ii'nu tnl lik.' iIm>«« of tlie caloric •bi(,ttiii> l« intty nv^^arh .1 trUO 
liniit, it is worlli «lii1«> t" ■^'t' hiiw iiiiicli n liiu'i« >" ili-;j;rio of lioat 
HfliM l> till- workiiiir pmMiri'; iinii iil-u to mukc koihl' oliliialu uf 
the cdcrt imrcVol wurkiii^; jjre'istiru on iho Ni-kidlJ Of tlw pi«- 
toii, ami < »ii^i'i|Hi'tit liiirsc jmwer ot tho cnsino. 

Tiikiii;: I — ■2-2:-i<n) !u|iiare iitchi s, m = ^. aa tlMM akmaolt IN 
in thtt Eri<-.ss<iu ciigiii«) uid ( = 27] 1 iMv« 

For«tciB|ienitar*«r. . . 4*9* F— i"* = 7«,m 
« « ... 480 " »MI4» 
M M . . . MW « 

m « ...«••' M,Wt" (4) 
« « . . . B» " 10t,«»« 

The rv*»H for 440'^ cMm'»l'OU<lH [ircttv no:irly willi (Ihko oblaitn'tl 
Iiv the fortiiiil:i< ill my furiiitT |i(il»-r. thou^'U it i-^ fjimwhat U-s-i, as 
il >!iimlil ho; 4>'li-' ii the tt lii|iiT;itur.' iiiMff onliiiiirilj- asMiincil ; 
662'' b ll«6 t«.MU|wrutur<; Jwluc«<J (■» fm- a» iriy (hiiij; i nix Ix- diNlinH-il) 
flmm Mr. EricsisoiiV (oinpoution* of J«m-, ii-iipj; hi» own fi;:iirf!<, 
CISO" -f 483^), w tlM iMSiwt AppiKMdi to an intiiuation uo hi* |>nrt 
of tb« tempmtnrB A« «il>«etcd to be Mt ta amy; and, iutijr, 
:>s'.< in I lie rr.ir teinpOTaMltt rcqiA«4 to fill his wurldqg ejrliBdw 
(o Jih«, iLt tixe- hi* rut-off in th«t «Miipntiitiiin. 

Ilt'heviii;; the two l:l^t teiM|ienil iire^ to Ix- entirely )ui|>rneli- 
cuhle, I merely plnee them here. ft> tli;tt (he working- ]ire-i-^<ire <le- 
dtn-eil (lieretniin limy he known. 

In mv |hVevious ronifMiliitioui, the veh>eity of the liistou hits l^een 
uniformly Oi^-niiuil iiH 12t> fee! or In revoliitiuiiH per minute. Mr. 
EriwMD olticctod to tim Telocity, awl auiitjied 200 feet ]>er iiiuinle 
inhi>coaipata.tioa. 

Tlw *«iiiicitr it 4 Ibuctkm of othar 4iaiaaoti» and cannot ba ar- 
bilrarily wsntncd for an engine irith tU ha attaclimanla fixed and 

n.'si»1iiniN's (oiiipiltrtWe, even if he hji* not ilenit>n>trate<l) theuir 
r;iii be heated in sulli- ient ij:mntity I'or any jjiven velocity ; hut, 
presiiinili},' the lipnte<l uir t« be Ihii* nup].lie<l, the vehieify certainly 
w ill inerejjse noeorilinp to certain Iuwk, not eiusily cx|>re-ne<1, ax llio 
working pressure inereiuo.s. 

With an H Ih. preji'ure, llie nuinhor of Inrns of the wheels in 
trial tripe (Hee I'rofessor Norton on the culorie angine, AlWiaiaR^ 
Jturtutl^ dn Ma>-) i* i^ven .at 9 to 9^ |>or miniitA. 

Wkh an B Ih. tmMDi* (or <sS8) and tamperatan «r4M^ (or 
T = 8S0<^ itw rented lemporatsre, my Ibnnnla gtm, V—jf = 
* 66.8Q5 : or \T iti« rot-off 5s a«MiNMd at Jd, a» the report give* it 
(throti-h 1 X I -el V'—)>' = V.K'i2->.j 

Assniinnii, Hierefore, 4<',-2'> It's, pressure (u be enpalile of tnrn- 
itijr the wheel!* of the Kricsson at the rate of y turns per minute, the 
numher of tuni» foru hijjher piv-s-suro may he ajjproximately, tbuii);h 
nol Very accurately oiiupuleil. 

The reriatAnce of tlicsllip nsnnlly a.<tsnine(l to W proportioned 
to tllO Mtnareof tliO Veloatty with w hich iilie moves thron^^'h iha 

water, and tlia itflio fraMwe on ilie poddlw will iltvrefur^ tocroaae 
in tlse aamo ntio, which la, lifcewiie, nearly in direct prvportka to 
tba Telooity af tha wliaeli. 

* I have 1b ttien edspolatiaai, aa In my ftmxr |»p«r, laken y m VtM . 
«a the mast liiwabtt le Mr. CritMan, Hut I wb» jwtUfiad In dmb;, U is, 
laaia pnAabty, aa nraeb as Ml. Baaon ttiia suhiMl, pb 1st, Sd eeL 

i Ttk^Bttblalldt^rl|tunastll•t^MOlla,vilh•n<«lBTiem.,CMll•«aa 

paver ia the pnwcr *ii!V>-l..pi'd l<v tlm two cl L'lilus. r.d ttieir trial lri|.. 

Pppitv^'T Norton lift-s reriipntc'i. Viy muiparl^.'ii vritli tlio Art-tic, lUeli.p. 
n*.v"*i<-y lo .Irivc il.o cjone hhip iit tit« ruto of 7i nuk* (wliieli heCMMNlen 
u f.iir <.->iiniiiie •:•( hir ii^tiiui riitc), sM h. p. ; thns ipaalnf wiA tba remit 
given by my remuila wiiUu i bone pewer. 



If wo asBiime the trietion of the engine williont lonii !•> lie j U>. 
per aqaaro inch of piston, m »\Mi«d by Mr. EriuMon, or 1I,15U Ibn., 
the other rcaiataarea within tho eii(;ine am tnualiy cunadercd to 
incnaae in diicct pmportion to tho loaul, or workiagr pmanns and 
thenfoR, 131tewi«i>, 8h Iho )W)»ara of Ihe rtlncity. 

To ohtiiin H velocity of pi«io(i of i<M) ti-el (nr iniiiiitc. « c liarc^ 
thcfet'ore, Ibe proportion (ilcdiictint; H,lou lbs. 4n,-J25 lh^.» 

( loH ,' : I'joo ,':: 20,075 :1HI,T0tK 
To thla tnait be added first, tlM ODMtant laeiiUnoe of friiniott, 
ll,TBOi, making 110,800. Bnt lahowdi, in tha praTiouaaTtkile, thai 
a Wikiigc of only |>|tli, touk off IS per cent, ttvm the anrcsnla 
working pressure, and the fljpires above used have been redofed 
for Icdkuf.'e. Aihliiig 13 |n'r cent, on the U).vn'^>ite is ei|ii.il to l.^i 
jMT rent, on the reiliiceJ pressure, w hich, aUdcil to the aliuve, give* 
127.4Sri for the thwretical pressure par ftWUMlfl, IMCMMrjr to (ive 
Mr. Kricr.%on's velo<'ity of piston. 

S) ]ii|{h a tem[«.'rature as ({ivis, hut I02,«2o lbs, pres-iire. 
With wliat propriety caii Mr. Kric^xon then assume for Id* engine 
a velocity of pl«ton of 200 f««t p«i- .-•ei otiil I Thui iIm piittouaof 
natina ataam^otinen travel at a much hi^sber rat« b no ar^uwnt, 
for those ai^as can dav«1iop» Ihe rMiirircd prtsture. 

Far a teuiparatara of 562''. ilie meun warUnK presaore ti 
98,606 lbs., or with effect ofU^ikii^'e of ,-',th introdntvil (aa per for- 
mula shortly to l>e t;>ven) ><2,52:! lbs. beiliictin;; fmiii this the con- 
stant (Sir frii-liou, U.I^il Ibii., <U)U lUv veiot ity u|' pi?tuti w ill l>e de- 
termined l>y the proporttonn'OTfi : 71-370 :: (liW)^ ; (10V)'or ItOfcat 

per nunnte. 

This scNk ity of piston, applied to tho iifigrfjatt iiieitii pres-uro 

(»3,6w& ItMi.), aa deduced Uwa the formola, will give 4«0 b. p. ftir 
each engine^ or HO Air tlie (wo, iuteod of 1,919, aa ealculatad by 
Mr. ErictfOfl. 

I batw elated. In my previoas paper, tliat to dHvo the Ericamn at - 

the s[>eed of the Collin* *teamcr>, l,T<'>n h. p. Were nctossciry ; and 
in thus oomjKiriitR the a'jijnoitte h. p. of the calorie and ^lcnl^- 
ent;iiios, the ailvantajte is alti>;rithcr in f:iv(>r of the former; for the 
a^ivn-efrat* piven for the Arcti<', from whii h the aliove estitiiaie i« 
n)a<lo. is de<)uce<l from tho scliial o(>serveil mc.in |ir>s!«iire in Ilic 
cylimlrrs, as determined by nn indicator ; whereas, for the oloric 
engine, the i'ri--'nre is thfvrelifnl, no deductions li*in||r iimd« fyt 
the difference of preaanns in the enpply «ud.wuri(iog oylindcn— or 
the dHftremw between the prnaure of the eicaiiiiit air of the work- 
ing cylinder and the external attnmiihepa. Tho friedon of thaatann*- 
euttina, with its single a foot p'lMou, cannot foil to he len than that 
of the caloric eiipne. w ith its four immeosa pi^itons tivo of I I arid 
two of U (e. i. The only reslsit-anre of the rteam-enuim-, inde|H-n- 
denlly of friction, not common to the other, is that of ii» air and 
supply pinnies w hii h may he .safely set oti'apaiitst the leohtye^ and in- 
creascil friction of the hitter, and yet hft^eB lar^- margin in its favor. 

Itut 'li'i" '» a teuipitiviare tlial cannot Im uiainiained in euginea 
of the conatnM^n of Mr. Ericaoon's. I bam di aaw sed tirfa point 
in my former pa|i«r. (See note, p, 104.) 

I have intndaood it hare to show how inadaqnate the power of 
tiio engines art<. evitn witit aa extronw limit of tenpeiwnia, and aa 
hiiifa a vebn iry of pbton aa ran bo Icmttimately claimed therefbr. 

r ill/ 1 ■. iiperatiir\? of .'iiHi'', whicli most will eonsidir an ex- 
Iretuc limit, atid deducing tliC vtW'iiy of pUluu a» before, 1 get- 158 • 

a /«B>s|i» hat «aifeinaltrh*M4M«f IhapanBoautavlIt inanair-Mi- 
flnoa jtt ooaatiaelad; ndtbatttlaand maHetErba ao b lha Briaaaea 
aagiaea, an; eoe acqnainled with tbtir eoostradion mighl astlly piadiet, 

ana If Ihe proof Muru no; i\iriiis)ieil m ile uctnal pedbfaanMa Owe n**t 10 
"Thaaniical lnvcsti«r:>tii>i>,'' p. Iff-, .-i/y^toas* i ft amai; Jmly). latha 
eorapvisUmM (or laski«f in tliia sod n; AraNr papsr, I have aaaamad 
a leakage af ball-iath, wbUi ii bat half of that eqitritnsed au the trial 
WipSk 
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tiA't. au<l lliiSf WJtll tb« tiicaii |>r<.^>iirv ({ivt ii !>y furiiiutji, ot' H.I, 497 
Iba, ipvai an aggregate for each citgine of 895 k p. of J'M fur tkto 
two. Tbd w oat au«-lmtr what tlU ahip iwiairaat and it m an 
txtr*mt cxprawion v( tbe power «f the EritfWMi engiiMh iw-da- 

ilnctioiu nuiile fi>r any aawe whatever. 

AihJ tlicitf Li litit iMK- way o( iiicit»jisiri){ tl»> pmvi'r. iiikI tliiit i» 
li) i^u'.»r)5iii|f the v-ii;;tiii-^ t^itluT iii iIuiimtiM- or IvHt'tli uf Ntmkv'. 
Tli>»<' wlio tliiiik thai i ii(;iiiv^ nI" •sni'li cMruviiKH'il iliiiK ii»i>)ii» inu 
vowitvlf with (Ik- «t*'.nil-fiv'iii''- 'ii:iy fjl' uliito tlu> uiUliUmm! <li- 
iiK'ii-i>iiii< ri'i|iiln'il ; but iipl^ n'»jn-(:tliil1y rct'crrod In Fiiini lin 
Jv'irm'/, of Kelirii.'iry, luiil i'rotiiaior Norton's article, for aii «Btinist« 
ot' wridit iiikI bulk, aiidcfliMit UpOD tiu> dnM||ilt aDd Vdocitf Of 

tho abip, for Mich an ioentiiiBa. 

I IwTe aatd that mcrcaNd powar eould snAj he obtainad by in- 
CMaiad dimeBaiiniB at angina. On tl>b potot, it is well to eiamina 
whether tbe proportion of sapply to working cylinder, m fixed by 
Itr. K., U roully thp Ik'iI. 

Hy ilitt'tiviitidtiiia the tt.-iionil fKritiiila (;!>, witli rffori'iico l«> m 
inf vnrinl>li', uiiil |iiii(iii^ tin? lilllVri'iituil co-itHfU'iit \J'|U:iI lo mp), I 
utiiitiu an equation for tlia value of m, eurre^|HiiidiaK uuui- 
mumof tba £ami, ■ 

(i) L^- do) * " ] "• - A' ( J = 0 

lif anbslitntin^ in tlia above equation (31} whtrtarer Taloo of I 
h b thiMichl proper to aaa (d«pcniling njHm t)i« lotiiparatara and 
tbt cum>ffX tluif value oTm wbioh will produM a nuutimnm rcaolt 
will be ol>ta}n<.'<I, Vor t — 27, tlK- leri»k)n always iis-uiih«I \<\ Mr. 
E., tlie nw^iimni value i>l' i« i.« nIiiKist pnt-isi ly }. (Thin tor a 
teiii|» r:itijrv iii rjiiir^ nr T-- 440.) 

InstTtiii;; tlibi valiii' of iti into jii'iKTal lin-mnl-i, »v liavc 1" — 
(Sfi,4y<i <«• liut 3,<'li(> !b-. ttHirv than pivoii by a Jil «tit>|i!y <_\!iu- 
der; an iiivr<-iiu>nt nut at ,^11 iiiHit iciit (o i'iitii|k>i>4ati- tor the nerea- 
lAtf of haatlu;; ith iii»ri. uir, or .icarivly Tor the iiicri-iuicd Wci|;ht 

ud flriolion of the eniatigeil cylinder. We niaf , llicrafi*ra^ oonnidnr 
m rs |d, aa mw aanibliiihed by Mr. &, to ba alxwt tha bait twopatw 
lion, and that na girin of powcriitolM«zpcetadfiiiiualteriitKthi* 

proportlMi. 

If a fiiiflier pr«.«nn' U n««nm<.-il, a« / !in llw. (T. \v('>n; 
= 44ii-'>, the iitft\tiiiiiiri ri-<jiiiri> >« to \>f ■.Ii;'!illy brbiw iui<l 
Ih*' ri'«iilliii«: vuliiu ol' V'— j,' — loii>.)ii ; i.iit r!u. coimtcnd titii; 
pn-^'iirc at cml of stroke is x> t-nonnoii^ with tlin arraii;f>.irKMil, iw to 
put it out of tlio <|rit'i<tioii. 

Kven witli / as hi;;li as '.'T lb.<.. Hiis (>u|int<>nicting pretuire m, at 
I liave iliowti ill my t<jrnii.'r |<:i|H'r. tUly eoongb to cunaaina tlw 0D> 
tin power of botb tbe eii^iii>&,* 

The arransemant prapnwd by Profifimar BafBuud it ]dgli|y in- 
gantonsand if the Ericami engiiw vara eapaUa of being impravad, 
wonid ba valnabla. But what a c»imni>nt on tliem i* It that, with 
Ihrir cnmbrions form atld grcnl weight, it r>'.|nir.'s not four iii«>r\.lv. 
hn\ nil i-yliiiib-r«, to maif* onf tn'ji.i/; or, I iiii^jlit ^iv iiioro |>ro|i(.rK, 
tvihe ; lor it « ill Ik' iibservtJ, tin- wliolv twi-hv are rfijiiin-il to 
luiiiotaiu tJie uuituriuity ut' ^wwr luaixmtay, wliiob tbe ProltfMor 
aipaola to obtain. 



* Since nuikliiK llio ii*k)> t 
l\ A. I'. Itjirnird. :n SiUimm. 



>!»•.!• "W, I I . I. -Ml »rl.alo by I'nif. 

tbi> (irfriiniri' nu t ivmfilr tho iwintonrtin;; f ■rw. liv whit » lliirii biiJiT. 
A* utj tlii..un:ttc«l rK>iilt« »r* iMib'i<cii<liiUt ul lbiii siiiLHinntiic aetivii, It " "iil 1 
nMlw nrti^^ir; i.i r< f. r t^j Imh inodMaKlaa »t uJl, rxiTjn tlmt ibi< uut'ior 
aoantanixju itiu pntttiuuVitii^, bj tn taona, ef laxa^ liugtj iM^f\j i tlimlcfi 
and canjiac bighar pnMoiai. 

I bive Miewn tbrt tuttsV Ibn. nelhlng k to ba jtiiaad by «iiliis<n( 
Iba Mpfily . ylhi l<.r : » u). ( a M Hw. the aappiy BttxInMin (grluidor waeld 
b« tb«n«^-.i>ii}ly ^ -ifKU: liui M I bava Obatmd abava, tlit 
imware to ealinit" ImdmladUc 



Mr. Crii-Twoii cliimi (<co hiaaitlclolD Juno iiiIuiIh ti 1.1! IS h. |i. 
for hia enginca— 1,T«0 are necSMiry K» giv* tJie apocd of tbe ColJlns 
aleamais; and Prafiaaiar B., by hi* now umuignnwnt, Snda aoma 6 
or BOO att^naUa. But, to obtain this,' the coontcraciiDg Ibna ia 
onrried to lla extreme limit.* 

IJijt it l.» lint ft<liiii-(.ible lor uiariiio enjrinf-i tlnn to l.>f*f [n'riocli- 
pally ulmiwt nil tUi-ir [loHfr — cVi'ii if it wan not otlu-rwi*<' liicbly ob- 
ji'i tiiHiabk. ill ibniblo eii>:itn'», to <U |>« n<l ii]>ou one to ilo tbi' tii«k of 
the otln-r. .SbouM one tHi oiiK' •li.sabK.<!. the otbi.r vvoiibl tn' alimxl 
iitiavuiiable (a •littbn'ty in ii<i way oven'oin.. by tbe tbiril l yliii'ler). 

In «loabk' iiiuriii. -eii>;i'H'*> the .letiuii i* altiio«t }h rfVi-f/i/ e>|ual- 
iaedt ImiI »llb tbcm as with «iti«le endues, where the |>uwer ia 

Btore UDMiiuil^ appliedt it is with baavj bead gaian, an liuportout 
and alinoiit iad^M■MUle pririietpi, to ha nbla to tan the ataam on 
at iiiil atrakai, to whioh tlipre U no analogaaaqnali^ la tlie calorie 
angina. The importance ot t.'i|iial (M>wer tbroo^ tlte «itrolce trealea 

the neccioity of double ii!ariiie-('n|.'iiier< for long iMcaii voynx.' - \ 

No iin[H?rtaDt caiii eaii. thereforu, be ubtMinfil eiilar)riiip 
6ii|>|ily ey hiiiier. The tbtureiieal iiKTMat IlldiettCd by OBlaigillgai 

with ( LH praiitioally iinattaiiiuble. 

As Kaka).'*' can iiei er be wholly oven-otiie, in tbe o^ilorie i iijrine, 
it is (iesiruble U} iiitrmliti-* its ctlettJi ill the f."^tKnil formula. It 

w.>ul<l be diflimit, oral least very coinplii-ati'^l. f>i form an uiuily- 
lical ezprewdon for the oATect of laalcagci, eoosidvred aa acting dnr 
log the whde atroice. Bi^ eomidcriag tba whal* kdcaga to he 
«a«)|Niiitralod ia that portioB of Ihe ttrako lieAira the cut-off, it b 
tnlt* alrapla. Caliing the laidavo f, the valaa of t will be Ibimd 

I67 A (l--y) instaad of My A.* 

Piitiii." 1 — , -11, ami siib^tiiiiiinir this value of tin< 
tho exprcsfioii for riieiili pr>'s«iirv bwuines 

(9 



\h am 



ox 
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Maklaigf B^the vaiio-s of l>c«onio (other alcnienta the 

eama aa fiir eompntaibnt given before) 

P>»rmii^p«i«ri«f . . . SDOi' f—f/ - 11,791 

Uy cuiuparing tluw nwili^ with Uiww uf imge Sia, lat cd., the 
effect* of a ,i|th leakanc will ba ticreeived. 

Bcaalta obtitined by tbi« fonnula <-ortH-i|¥>tid with tlioae in tbi^ 
mar papor, obtained by oiinpiy oaleniatin;; the eSeoti of a lealcnge 
OB the cnt-off. 

The eqmtioa for inaxiumiu uUl-ct, in relAtiuU to m, will bo of 
tho aame Ibrm aa eq. (5.) 

For a 1. ikrij,'e of ,',th, the value of in doi-s not vary materially 
from tliat obtaiueil before Iji, but lor a leJik.U'e of J, m =: cives 
n iDiiximum etIVet. 

For m i, and a temjienitnre of AOO", nod leakage of V'—p> = 
TT,i7u, sltowiog a gain of above HvMO Iba. over tho vnlna («), for a 
|d aupply. 

I wUt elom thb paper with a Ibw words on tho coroparatlvo 

eeimomy of heal in the Meaiii i tijron aii^l tlo lutt-air i iiyiiie, I ihh-.1 
• It will in; ,\.. n\x li. rriiiv r. Ihit Mr. Y. '■ bi.T.i.;r,- urn dnliniy inadr- 

qiu.tc I., b.^.t .|,,i,titii « „r ,iir iiin.;-b>Mi l y n -ii):.|.|.v erlhider of I ; and 

Bay enlar^iiuiiit, *veii ii .l.-.-ruWi, i.. uns ui' ibi; <(>uj.Ucii. 

t AH tbe frar tMritiiw p»«tom of Ur. E.>a w> eallnd denbia coglnea. eon. 

iOlBlaS bl twl, ll1ltlMl> .*iri'Nr. 

X 8*a <*Tbc«n«<il Inwul^nttniM," Aa, p. In. 
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wnrivlv toy that tlie crtide reasimiiip applied t'> tlic action ot' tlic 
reifviienitor, in my July artick', i* tuuitiU'd tt|M>u tin- old tlioiiry nl'tlio 
iiiulwriidity. or, at U-iUit, nf tho innirialili nrta id' ijijanlity of liwit ; — 
Um theory ojkmi wbicti Ur. Erioiwu and bis admiren bsra planted 
tbeniBtlve* in their eztrmvagant cbuma lor aooiioiiij of lieat bjr ■ 
ngemwmr. It wm dwtnUa to aliinr, tliat «fWB. on Mai Unorjr 
■D npendltare of beat mmn naoaasarily take pbuw— «v«n with a 
Iltwr«'ii(ji1ly |)<>rfM!t lygcngw t ii r m aterially greater Uma tiMt dM 
to ihu iiifoliuiiiciil e<|iiivntent of the niie^l <>tTt<«t pradnoed. But on 
the iiiMilom uiid in'W jjonciiilly ml ; ■ I tli. I'y — a ili«>ry wliirli 
the «;x|H.'ritiivii(4 of UHikkiiiu, .lotjlo, H< .-u mil, uiid otIji'r> iiavo .ihmnt 
pliircd bf.-ii' :i'iL'. ! In ii ;iinl '.vm-L urit coiiVi-rtil'lo tliiiiitH. If, 
tbervl'orc, wo I'otisumn o ceriiiiii <jnntiiity <if t"«i<'l, wt- may olitJiiii thr- 
prcKliict in litrnt iiloiio, or >vii iii;iy olitiiili it (|»aMiiilly m li-n.-! > in 

work, hat we amuot tMain bolb. Whatever i* wntTertod into one 
oanoot be ixvoiited id tb» ibapt of tlw other, axct^l by undoJng all 
that haa baea dooa. 

The heat, tiierelbre, in tlia hot^iir tatfitM, at in all tbemio- 
4y]UHBto engiiH'^, whiuh liaa t>*>4ii»wed woift, baa eeaaad la ha liaat, 
and i*. of coutso, )»-y.>ti<] the reach of the Mgeoenitar. In tho 

Kri('»»»>ii ' i-n . . :i pr<n>ortii)n of the ivork [K'rl'oriin',1 U utc- 

)e<i»ly fX|icmle<j iii rtiiifirtviny (Siv «rt)<ln of I'rut". liarnnrd on 
this >nlijiHt, ill SilHmiiii't Jonni'il, for S ]jCrinli> r) tin' i»ir in tlie 
unpply t-yliniler. and in ovcrt'imiinic tho vjiti-riiul ntino^iilicrio rc>i-'t- 
■ace <Iul> Io llR-ditlVreniX! of iiri-tw of tin' working iitnl "Upiily jjisloii. 

Ait all the woric done, wbetbcr uiwful ticyoad ibe ODgtoe ur tut, 
eooaiiniea ita praportioti of heat, it follow*, as a mattor of cooree, 
lliat area with tha meat perfect action of the rciteoeraior, the iient 
ooMumed mnat iiaceaarny oxoeed tbo proportioa dna to the naetlil 
• edhet pfothMBd. 

Bnt tlicro are fiir other eource* of waste uf heat tlian thle. Tlie 

rcpcniTators caiinut *<>ol tht.' i-M;ipiii>r uir Io". r tlmn tin- ti-iii|it'ra- 
tiiru of tlio iiiHowiiii; iiir, hy »hi< li thvy ;iro iJicsintulvcs* ii«dtJ i aud 
Ihi^ liiititiiiK tf ii>p>'r:iturt' Ulh>' lvin|>L-i'iitara developed in thoaupply 
cylindtir and re^TVoir hy •■>>in|ir«»Moii.* 

Tho iiiiiK^rlVt't ai-ti<in of the rc'-;eiii'ratora(to which Mr. ErieaMUi 
allows i« ■•till anotlii-r stoiirce of 

And, ogAin, »hiit<»v>T W \he tiiision of thi> air in the -.v i kii 4 
t^linder, H will, ia eeMping into tlw atino»pb«re, expand to tiw 
teniiaa or piwure of Uie attitoeplMre, atUI Atrthcr abiorblog or 
oounminp hc>at hy tlii-i cxpan'iiun. Whon the cutMiff b ued (aa It 
alwayn will h« in prii<-tii-<j 1. u portinn of this eotuuinplion will tie 
OOnvcrtiMl into worfc, \\\ ••xi.aiiditij; wiihin ihi- l yliiidiT. 

I ".hull not altfiiipt to ^ivi' :i (,%iior;d analytiojil tiprossion for 
tho ditTorwiil pnipiirliiiiH of lii-at, « i'iiv>'rt>'<l into n*. lid work, or 
ollifrwiM." nin-'nin<;<l, iiSs i-M vpt in lliin'n>« of an <-.(ii:il xnpply <_\ tin- 
der, RtK'h an «xpn <*ioii would Ik- <()niplif.tl<tl ; hiit «hall tak« a 
jiarlicuUr caM, favurabtu to Uie vni^iue, vU., that of a eupply 
cylinder of |d, and a higli tetaperatore of MU°. 

CaD tbia teinpemtora T', the temperatm* of the ettlernal air t, 
rad the tenipemtnre of eompreasion (whieb will ba the teupentttti* 
oftbe reeciver) f, eavmniDg t = -27. 

Tlie tote! qitantUy of hc-nt itiipplioci hy fnniao« end rwwneratoni, 
to raise t)ic 111 r - jI' lir fn>ni 6* to T', undor i-««iritaiit pr^•H^url■. will 
l-e (T' — tf'l y, oi A hii li (T' -tf' j (y — I ) will Ih- iN)if,iiiiiod in n urk.t 
U|> to the inoiiieni of ont-otr. From the tut-olV to thu t iid of tho 
Mi'oko, tho iiiii.',."* will w<irk hy expansion, and unotlicr portion of 
heut li« t^onvFrtod into work ^ and on o|heni»(,' the ascape-ralvts n 
ftirt!: r f .\|i;m»ion will lako pla4'r, down U> «tiiH)!ij>hi-ric- jjrcs.-iure, hy 

* in practtec, thin trmiicnturu mf b» MMmwbat rwlacvd by radtaliaD 
from the rc~i'rv i>'ir ; bin it i.. <':vy to ihew dill thl* dee* Bot in any BMMrial 

WLiy irillin'iiiH; tl-.r flnnl n-^tilt. 

< Tl. j .)ii.iiil\ly "f lii^t .li»4.ti|..:.n., Mtd Uf -j-in- iii-fii-il>l.' to tin IIi,t- 
'iiMftivlir, itid MtxirdiRf l» the ua« nK.<:iv«d theory, ifovtitrUJ iota laifl. 



whii h h«.t will t«o .-till furthi-r ooiifunud. ,\n 1 am now investi- 
gating tht> unlirc rimiKimpttoa^ whether hmI'iiI or not, I will rail fl" 
tlie fotoZ JhUof icMiporntiirc from t — 27 to / = ami this l>«ing 
added m the above (t'—^) (y— l) -f 6" r«pre»ent» the total con^ 
■nmption. The dMbiwice <T ^ V ohetween thlaeipr cm hreand 
tbe total quanti^ of heat rapplled wOl reprcNBt the 

qnanUty whkh tarn be ateed by the regeocnitnn, 

Hotaathealreool^ thronch thiK nnmlverof dcfpreea vndareMi- 
$tant atmaifAerUi prtm-n-t (V — 6' — 6") y will be the actdd qtaan- 
tity iif hi-al (fiveii np to the rej-eneralors, and the total ronsninptiou 
will ho roil.K-i-Hl to 0' -&) (y— 1) + (T'— 0'— (y—\) =^$"y. 
Ill tho ahiive rife, tlio valuta of f and &\ calculated ItroKD PolMOOV 
f..r^llllh^ will he (iKvirly I i' = IHJ" t" = 12»» 

From wh'>ni e i ' y (or <'on»HIBptlon) ~ . . 171* 
(T— J — i jy (saved by r.'generaton)eB . . 305 

rr'—^') y (total supplied) 47ll 

This i<\ipp<*-v> |n'rfi-i-t artion of roi;«iier«tors; hut it i.« proper tif 

tnako tho allowance of SO", which Hx, £ri«»toa fflTee for their iu- 

perfecthm of action, la whicli eiee^ 

The eonsoiaptioB ss(d" 4-39)7 ^ . . 819* 

Bavedbyrcgencrator»,s(T— 4"— SO)'y . . tt7 

m 

Formnhi (S) girea 8S,4S7 Iba. raiaed S feet^ aa th* oaeAil dftet 
in thiB oa»e. Call m tlio maw ht Iba. of rfr heated, and Kt the 

tjiech. wjni*. of a dejj. of hoat j-er unit of iiia.'v,, ami w e may asrvrtaln 
ttie Vttlttc of K V, hy taking the eijirowion, '^■^ e,|. ( .\ ), tor w ork doDO 

1.'. C \ 

daring M»nprc««lon, Tie, — <im^^_^yd —\) ptittin(ib =25,800 

i>.|uare inehe!i m — \ and iT —- tho den'-ity (hy I'oiHsiin'M foriiiiilit) 
< oni -jioudin!; to a (■iimpres-inti trotn l.'i to 27 IIj*. The »1ior« «X- 
pr«-,-iioii h« i-4im.>> ]<ir,.4'»7 ll"*.. raised (j feet, hy JW niiils mr llw.) of 

air faeatod du°*, or Kii « lb».t raieed 1 foot per lU healed 1 degree, and 
+ W) 7 M Kv s »I» X 60 X lM-e:B l,747,Sn) lba.TWMi| I ft. 

Wlii)etJi<'H<-tJt«le«iMt=8«,48rX0 =aO0,B22 " 
\Vhli h i;ive« the work done to the me«hanieal e<)nivnlvnt of tho 

Iieat i iiii»iiiMed .is 1 : 

In eii-'e T had U-en hut Hft', the residt wniild have hcvci 
li -f-;tiii y M KvJ =: . . . l,.'.t»i,iMm u>«. raiaed lit 

.\rtiial etVei-t [K'r fornnila= . . 4il,<l5* " " 
And the rutin of elh-n of hoat eon-iiiiiied.or 1 : 3 8 
Tu oani|Mre theaa tbeorelicoi resultfi w ith thofic of the maniM 
•tenm-eogina, take the eas| of the Arotie, whoae perfornaaoe^ eon' 
mimptlon of foel, evaporation, avd meobanical e^et prodncod, are 
4;lvc>n in great detail In the I^Mit% Jownat, ibr iJaanary, and 
Afjj.lrtoi.M' .Vilj., for Mur< h. 

* ftt> iiu^Tti«j* ii* the t^'tu|M.<r5ilur«.' d«,'tJupL'd hy the iihevt- tsiiiij-rf>i>ii>n, und 
tt eooBlderiMl tbe tiwrnul eqaitmlcut orttw work orG<Hnpr«»i.>ii. 

t Thbwpleeef K* ^ bwM W • v(i1«b of y = I-8M. It ia iuwrrwet, bet 
e«ed becaww the |iew«rerthe ennina watebtelned ftom the mum vilaa,«Ml 
tbe tnnl reiwlt ene la Ibvor ef theeaflaa. 

t ThcabiM* detcrwlnadeae ereferapartlcaliireiie; bet fer aaiy ether 
ouajT baug lh« leiii|i«i«iaie VWh. aned la tbe worldiv (Vflader, nd <the 
lenniM «/>«ierveir (air btnn^ the w«atfa«r tsrofwraturci, i»« ilull htea 

»■ = (491 + as) ^ -L ■• >i ^ '••■i' 

fr^ln uhfriicc till., ooiiAii!ik],li<>)i ,,r licit mn t>r cntrtllalvd, WbDC tlie Wfllbt 

I'rt H-t iiv.i^t tn' .Ii^t<-niuiK<t by inv t;vi(i;rjil f .Toitjln i ^). 

• '•II M t'lij lli!is« till U.< ■ .if iiif furnWIieil hv •iipply uvMikIit, Kv tlm 
iii'vliuiii<3»I eijiiivuk-ijt 01' liyaliinr 1 lt>. of wr l" iiiidfr t'on.itaiil Vftlurnc, aud 

.11 • •■H, ) M K II 

tMli rr}..h-,ttrut tti« Wtttk iliMhu i<» (liu lte«t e<>tiiiUfD«sk, irbich, comptfvd to tlM> 
M'luui work, will ikew tlw nilie of eOM predaeid to that due to heit e«n- 

»uined. 
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The comnnnptlon of fliel I> l| Hw. BnUmwiteper hone power per 
hour, cva;' T ■' m it. r per IIp.dI' eoal. fr»ni ft leiii)>i-riitiire of HO"*, 
or 26"6 ll>. »aUi- j i r 1j. f>. per hour. As it requires Kills'^ of liejit 
U> cvaporiite from Hh , 1 lb. of wiHer, •JO ti ;■; l " ' J — 2".mi4T'' or 
units of liwit evert a iiiiKilitmicnl efltM't of 1 hori-e power for 1 liour 
= .S.H,(iO<j X "5" ~ l,(»iiV>,000 lh«. rniii.-d 1 foot = 08-27 Ibe. per <legroe 
of bmt uppUed tu ft lb. of wnrx>r. Assnmiii^ tlie ineehnnlraJ 
Cqidnhni «t *o mnoh iieat ms wuiilil hejil 1 ll>. of venter 1 flegree, 

tfivm hf lUnUii^ 778 lbs., th* luoAtl effiwt ia to tha haat 
wuuoiMd u 1 : lilt. Onmparinfr thw remit with that otitainad 
for the air-«nsine, we have 3^ : 11-8, or 1 : >'n,'t aa the relative 
power of tliu steniii uiul air-entone fnm the mme amoant of bast. 

Tlii.s i.s however, an mifnir reproAeiitation for llio xteam-engitio: 
A theoretieul rissiilt. in whieh lio nllowanee i» nmile furlin** of lie:iC 
hy leMkatfo, or ni'li ith>n, - i ■ 'rii|i.(r. to tlio sveruge ««fM<</ \hit- 
fornwnee of a iimriDe f^tejiiii-eiig^iue. And as I jthall liuvo occasion 
to »tiou- hereafter, the ralae of y for iiir is probaUjr loo k>w, (firing 
too high a aiechiiniwil cqaiToloiit far »ir. 

In actual performanoe^ t]w Erioana engine ttnn twlized ao eoono- 
iayofAialor (atbighcateattniatc)l : l-««(a(ePh)£ Vottooliailkla) 
(nrar tba ateam-angiocw Xow (tha tempcnitnra being the mm) tha 
iDcro carrytoir of lou fimntn aJBket*, in a very trilling tle^tve, the 
ratio of work performed to beat wmsuiiied H<v'mg 1 : 3 8 for t = 27 
niiii T =440',nnd 1 : ^ 7 for t=i'i). The leakaf.'e and radiation atono 
«fi'e etfeotivo source!! of lo*'*, and it riiU'l eitlitr he ciiiiOfde<| that 
om-'lialf of the power tUio to the heat conHunied was hwt thronffh 
thvM ««Qi«e#, or that my theoretical ratio for i»tean» luid air of 
1 s I'M laflir top fnvorahle to air.} 

The aeeunigr of r««olt« gir«n bj formola (S), for woirking pita- 
aora gf tha hoMiIr angina will drpend mndi vixn the valna aMunad 
Ibr y. Tha hrgar IliU qnaiMity K tha kaa tirill be the valae* «if 
V—p'. For this rauon, I advptad tlia lowest rdne f wae JnatUlad 

in doini; — one detenniiieil by aysolf froiii«the tein[ieraCnre if^ 
veloped hy <'4iiiipi'e~4ou of air, aa stated by Mr. I'etritj. 

lint Mr. IVtrie's e3i|>eriineatB iTers made a|iparantly with BO 
eye t« tlii< deti-riiiination. 

Poi-Mm fiivo» two values, the uieain of whieh is 1'30. from his own 
experiment", and pive« 1-4'JI, u» determined by Ihdong, for air 
|i»Tfectly dry. and \ as ileterinineJ hy ohservatioii of the velocitj 
of aouiul, and indinea to the largest vohie of aU| l'4Sl. 

Bat there are other oenaidei^aoa in Ibvor of a higher valirt than 
I hare wed, whieh ar» ainmt oonchudveb 

'C^e Taloe of the meohaaical eqairalent of hent appllad to $ir, 
and tlmt of y, are mnloaRf (hnctioTOOf ejii h oih. r, and any areii- 
ratc exptriiiii'iitul iWtenninatinn of the one will e<nially deteriiiino 
the other. N'ei'y elaborate eX(K-riiuent.» hiive Urn m.-ide by Joule, 
liankiue, and other*, if< to thU bilUr i|imiitily, and from the reMiIt.-i 
of those experiments, the value of y i iui he iledui'ed., 

UotaniiQg to exprewiun (I) for work done by an exiNUidiii)f 
voloaieoif air, 

* Tha Aad water, in mtnrinic lirat, ««nrea the aaraa jMipeae, la fa « It 

^oo>, >r» lh<i ngrwritfT in tlco iilr-rni{uK'. 

* I'rqf. Hanisirl )i*t iiuij« (lie ruliu t'j Ik 1 : t .^'iA, hot liu inii-l« noal- 
h>wftu<:e f'jT Iniperffv-t iitti'jn of retfciiprfilKir*, »nil ha* ni»yil n lo»'cr vala« of 
Stcniii than 1 liuvtt .li^-itiKxil Irum the An^io. 

I Tliut thi» rnlio (.Kuithl cxi»!, it iieii.-sfliry lo tt^utt*^* tlir? ^he hettl 
durriej Bwuv hy the ilrnn^lit, by r^lliitieu. Ae., iK-jr ri . .n ; i. r pro- 
furlion to Uic UiCal cciiouiitptic'D of f>i«l in thu iilr-iiiii[ine tiuu ::i utomn- 
iagiaew The ladiBtioa, owlar lo ibs higb ioteiwity of hmt In th« air, 
and the ffeaiealcuef eyilader mtrflwv*, win be aoeiiwurily greuter; and 
ftnm Um iaijierilHt iaeah«rtB wMdi Xr. B.H lieaMw eea «aal tM ptocinru 
ef •ontaRtlMi.aa eompaMd with the tabaa sad taet ef • moiina bi>il«r, 
Ibare <an be ne deabl that here Hr. E.'s *ir.ea|3M Isber* aadar a gnilt 
disedvenleiiet and that tba diiiimtArtion batwesa the Ibeeiy end pnatiail 
«ceaH| e* Rlaea abewe, la nuMf daa la tUi. 



^1 V ;V— 1 
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when e or the expaiiMuu ia iufittile, this will trive Us tJiU total 
nnioniii of labor, n given vnliuna having a length and ikmbmm 

is eapiible of doing. 

Making' : go, tlia aecuod farm dia^ipenn, and tha aapnsaaion 
redaees itself to tl 

TLle amonnt ia Arectly preportlooal to tha pretmre or temion 
t. If 619' of hail are added to the volama, Ita tenpemtan being 
at iw. t win ha doDbled, and tha [acre meal will be what k dne 

to .".lit". 

I'utliiip / = ; ' ■ mean atmospheric pressure, and a tho 

Kurfac e upon whieh it opei:iies, M the iiiung, and Kj> the tnecbaoi- 
eal eijulvuh-nt of the he:it reijuireil In raiM 1 Ibh Of air 1 dCgN* 
Hotter COO^IODt J>m*ur«, we »b.ill have 

Kj^ _ 14-720 a I 
* y -619(^1} 

tt<m whence we have y ^ - f.j il K ;r-li4 V-'-.TF 

.totile hiis deterniuied ilii- value of K;< .^t IHI lb*. ; calliugo — 
M4 wjuare inehefs I = 1 fiwt, M — wei|,'ht of euhie foot of air at 
a °07(i25 lbs., and stibr-titnling these vulueo, we have 
y= 1-4H'8, 

oorreapoodfaig very nearly to tho volne of y, Axed by Kaokine htm- 
sclt; l'4094(aiidlMiitgaiaeanbetvaaatfaat«obighwnaidiBqpola^ 
by Ptdtaon. 

There eaa he no doabt that this ia eztaemely near tha Irao 

raloo. This value wonld materially cut down tile lipures p'ven, 
oqnations (I), for I'' — }/. For exauifile, for a teuiperaiurv T' =5t)0* 
= i'. f ~ 27. and y = l +^iM, 1*' -j/ be«-oiiie« T7,t6(l^ initaad of 
83,487 ; a ditlereiiee of 8 per eeOt. uu the suiaiier nnmbar. 

I have, however, chosen to retain y= 1-481^ aa a TBlna i^etag 

re«uit« ti»vonibl« to tha eogiue. 

Co39ci.uiuujva. 

.\< Icjtitimate dednetiim* from the theoretical inveslipafiona 
eolitained in tlils and pr<-i edin); |ia|MT5, I prineiit tlm fiillowing: — 

1st. The |>ow.'r of tho hot-air eni;ine of Mr. Knes.«>n'ii invention 
cannot be malerially iiiereo-swl by any ino<lifie4ition of arraupeinont, 
air pro[K<r1ion of its parts. 

2d. That by allowing so high a degree of heat aa fifiS", and aa 
high a veloeity of -piBtoo aa can Iw eoaeadod, thwie enginei wOl 
develops n power scaroely etteeding one-half that nqnired to dilv* 
the ship at the spesjd of the Arctic. 

9d. Tliat ihi> only iiiethoii of inereaitngpower la to iacnaeatha 

already estniv aif.'inl illmeiisiiins. 

4th. That us a inariiK-enpee it is vastly inferior to the sle.mi- 
ensjine. 1st. in heiii|r siiiple acting; 2il, in the neeessily \u itll '•omi ii( 
eoiiibinin^ four </f these Bin^le aetiu!; enitine^ to obtain uniformity of 
nctioi), whieh, alter all, .scarcely exeeoiU that of a tiagU sl«ain-«ng]DO, 

■'>th. That in economy of fuel there is some advantage in flavor 
of tbo air^ngine, not at ail approaching^ however, the elaitna of 
tho favenlor, and whieh, In theory, cannot emeed 1 : S-SII;.aod 
wMch, In pnietice, haanottlraaflraieaeded 1 : l-flO; and thatthia 
meagre evperimentaT remit ia net aeeminted ibr by the low pree- 

sure ummI, and very inadeiiuati ly hy the leak.ipe. 

Cnh. That the results jjiven l>y my "'oniputations, with y =: 1 'AH, 
lire probjiMy in lavor of the engine, by as much a.s H |>er cent. 

(Th« r«iiuiii<1i.'r of M^i. Barnard's |ia|i«r is dercrtad t9 Mr. Eridiioa'a ob- 
jeHiuii to his thi^tiriaieal icaola^ aad ia maveideb^ poetpeaad tethell^ 
vaoibw aumbcr.J 

* Ejila divided bry» hi erdarterodaea it le K or eaaifeal ttlfimt, to 
«AIA Ibe Mulyela epfliee. 
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r - . - 'm . ,i...<-- Maftaln*.] 
Oa Saod-Oore MoulOiug;, BIjc koniiig, Ac. 

AlmxoM tiM! fteai variety of n-urk (tcaumiautMl ^miHiMid 
monMin^, mocli and vatM rcmtrWaiKe ia ili«|i]n>-c«l in tlio rtrue- 
tmtf «t tin tuoakb. In partiritlar, the iMMi(|Miient of oont b ■ 
matter of V017 eoiMiUiBble imporunra, mud tin nudfoRnaimn of 
them \i u pniKBe MvrcB of lailiini id tbv prgdoctUm of aoand 
I'lvtititr". 

aro o.|ioi-i!illy a-tliil t'nr foniiin); raoaiu ii-i in i iustin;:^. 
Tln'ir fiiruis tiiuv !«■ Umu iiiul |.r<'|K>riiiiii»My ^iiiiill in ili:iiiii (t r. ">r 
winiiiiiif, uikI othtrni.-*' intri^atii ; atnl sceiii): llmt lln v tuv in-ov>- 
•ariJy AurrcHimlint by iJw w«ttti, wticn «i»t, tbcy oiijilit to Iwivi. (i< 
amch aa may be the qualMe* of flrmnoi of oiiliftniRv mul >'ivn- 
IMM of poiw. Ooro an eommoDly comiMiMd of rack-aud and 
a w l a n d. Th* former liaTing a jmpertloB of day ia ita conpMi- 
ttoD, to wMcb U owat IM powcrAd itdiiMlTCneM, when dried, aanrot 
very well fiv thorl oorea, IhU nut 00 tlia ipton aand at fantli coda, 
a* open fomnitiiii' Atinii with it tx thwaflbrdcd Ifar tliefrwcacape 

oftlie »ir in llio ililorsliviK <<f llio c-rtrw. 

liiit wIkii Mi k-Niml i« <i«»-il fi>r cori-* i>f 11 nni'^iiliTulili' Icn^rtii 
(wliiuli, of (■i>ur<<'. «ro mi rroti ti<lcil mi all siilo* \>\ iiiiUil, o.\<v[<t 
iIr' ?iiiiall iiiiIhO'Ici] iM<r;«oiih M llio oMri iiiilic". liy whirli aloiif rlio 
air can » il mjitin-ri l<> )»; iii'NiiTiilcil 1>J adiiiixttin- of Ircv- 

aand,aaii i'(>tiiit>.'nLrt:iiit to the <'l.\v. Tilt; c'l»y coii)iiiiiiiit.'Ht<^'i tlio 
MCCMBiy rohvaiTaneu to tl]» inatvrial o( the oore ; tlie aeii<l, 011 tbe 
eoDtiaiy, loose and apen, randerg it J«m btniHng and mare porons. 
FraMBiid akae m alio enplof ed is the eouMnietioD of eooflned 
ootea, that they may afterwahb lift MMly estrA«l«d, aa the aand haa 
aaturaliy no [lown-r of n>In-«!on. 

WanttiiK L'>olu-«iK-iK'H«, it eiiiiM l>0 tcMi|nTi'i| to :i )<rn()or «'oii«i»t- 
f-ncT. by till' adililioii «if <'lny mi l r, yi-:iM, tlonr, or the rx'fiisc 
of pcaw-iiital, tifoil for \\\z\it tint iiioiiiiliiif.' |nir|>iKi.-<. Jri ttio ti>o <>f 
tho latter iiiatvriaN, it nitisl In- ui < iiratt-ly iiro|Hirtionoil to tln> •niiiil 
witil wbiih II it IiiixHl, Tlu' rljiy-wrttvr i<, in oniimiry l aM-c. ina'tii 
we of a* a •Jfim-til, iiihI thi: yvusi only in very |>arili-iiltir <*irciiMf 
ttmrrWi For lar^^ oompttct iujimk'h of core, oouuiion ktwh mud 
may tMuied. 

The hngcr eone are etiffeoed by Irgo «itea and amall rod^ 
wUdi are beat, If neeenary, to tl»e form of the oerca; thete rode 

are (lifipcd in clay-wasb, ntid envptojwHl in tbe oore in the fi«)»fr»-!« 
of its fiiniiation, and arc nflirwftnl* .•xtractCHl frtini tlie <'«»lin){. 
Tlie i (ire!< h; . M:iM'l, r»tilf kn;;''! I'lifti''' l<'n*ritn<liiuilly by wln-t 
for tbp "Mn;a|if oi the air;" or in caK-* wlii-re tbis l-> iiii|inti'lK.'ilili', 
on aprount of IkfiKls or aiii;li-i in tbe uort-, a [I'wvt- of ftrlng i* laid 
la tbeaaod otoopide tlie -ititronitig i>irv^ wbicb it al^crwurde drawn 
ont, wbCB the oore bi dry, IcMvinp itK pcTlbrntion bi'bind it; witb all 
theie pncMdoni, eennng the etreogth of the corea and IcUinf off 
the mr, yoor OMtlagi have OTeiy etwaee of being fooil and ftee 
ftomUMr4Mba> WhetitL* bearings of oera at the extremltiai are 
oontfdend aoit for staadyiog them, tbey are fiirtfaer anitaliMd by 
stat>le!< stuck iaio tbe nand at Kevvral |ilucc!> in ibcir kogth, and 
projecting above it ju»t as tnuob as tbe tbi<-kuf!!s uf UK-tal, the OOre 
ia plat.'vd npon tbctn, and »n»luiiic-il Mltvidily in its iitiu-e; tbo Maplos 
arc, of course, buried in the caxlitig, ami tbn jirojwtiint points nut- 
wdc cut off in (be courw of drK's»ii)|f it ; cbaiib-t» ar* UiK^il to bear 
up corw bavins plain surlaocs. Anolber iwt «t' cbiijfleLs or ."taple^ 
aro pbiwl in the c«pe, an<l well nwiircd at ibe txirk, when tbe 
dealt |« otoeed, fimdy fliad, and Id contact with the nppcr fanlf of 
die eon^it ia thua pravmtikl fkom loatliig off ile eeat, when wa- 
maned in the iUid metal, and preveoted from ipiliigUig. Thiilea 
matter of {crMter moment than tho mere Mifatitiinf! of the eore flreai 
K-low, tw nil) be Apparent on cm^iiiU-ritii; lie tirvftt dlllbreaeoof 
iipcvdic gruv itiei uf aand, dr}~ luaui, aud iruu or braat. 



In tlii-i ca'x', tb.' ii|iwiiril illi rlui' (irt-snro of tbe tliild tnetal 
upon tin' 1 on- i> |iro|iorlioii4il to llu> dill, ri ikv of tlu ir ^(hm ilic jp-a- 
vitli -, wliicli, iH'iii).' ■•(•mnrll in fmorof m. i.il, ilif |iro>»ure apworda, 
anstaiovil by Uie cJiaplela, mnnot be itioch k-iM than tlie weight of 
a iMidy of mebit of the mino Iwtk a» tlw core; (vv tlie supintt of 
whkli tbey are dcrtlncd, (it bnwii founding |airtirnl«rly, gintat eare 
■IhioM be lalicii that tlie itaplics awl eliapleU are wifBrient^ strong; 
eboidd tfaoy bo too riislitly made, tlicy will bcod or mett be- 
fore lltc hot tnotal, ami prove entirely iinck-w*. TH» i* tiM flf^at 

linjhfl,,!. 

• h'llinary I'lui kwa-.!! for n>ri - <on«i^t* of oak iliiin oal. powk'i- 
«i, and u little eliiy. diluted w ith bifr^e-ilnn,; water, iilaikeniiiif ' 
for iiioiitil- i> 4itiea eoni|io^ d of liiielj -ground plnml^apo. iniied w ith 
a little eluirroal. the wh^'.v diluted with a .ooliition of tbe M>liifala 

IMVIe of lionte diug. Tlii* i» Aw|n«atly misMl with pcew-mcal, or 
otiier meal, gloe, and eitracte ftoin the n^taia of taanerleB; bat all 
fbtee oompneLtione era more or leM too eleeei, and eanae a dall ear- 
ftee to the cart ; the fint b the best^ if applied not toomncb diluted. 
BlackcDing, or a caatini; of carbon, w ill prevent the hnmingofthft 
mod, and Mindeqnent nmijbne'^.i of ibo itiMing, iw it till* tlie |><)ree 
of the >.iiid ; a littU- |ila!iib:i;ro iiiived witli it make* il more n-frae- 
tory still, and is very iU'»irulile where a (ireat IhmIv of trietul Mir 
rounds a »ni.dl i-ure. 

(•lie part ot 1 !;iy nii\e<l "itli nine part" of fri.-e-sniid, or any 
other pure sainl. Is eoii»idered »nt1i< ieiilly ••(rons for core eaiidt; >lill 
tiieao prupcrtim depend rciy inuvli on the twtnre of ilto aand and 
the adbeaii-eaMs of the riny, and aho what liind of eom are to bo 
made Avm it— large and Domplicatad cumb betaigjnode stronger 
than eimdl ones. 

The \ arioiis kind:, of >;o<Kl*ini>iildin?-«tfid employed in foondriee 
for e.i-liii;: iron or bras--, hiiee U > ii found to be of an alllHWt Iini- 
forni elieiiiieid eoiiiiK«-ition, viiryiirtf in pain or tlie ii|r;.Tegate fortii 
only. It eontainH betweefi t':i and Iti'i parts .'.ile.\. or pniiti» of xand, 
and from :) to 6 [mrts of clay, and a little oiide of irtin ■ li 1 
parts. .\1ouli!in^-s.-tnd, wbieli i-oiitaiM% lime. iaapne«ia, and other 
oxnle- of metal, is not iippliealde. partii ularly, for the ea«tinfr of iron 

or brtw» ; uneh mihI i» generally ottber too wealc or too cloae — will 
not stand or retain ia form, or it wm eama the metal to boU 

thrOIIL'Il Its eloDCIMHL 

In pnieiiee, dllRtmit Iclwbof CBiitin^ ropiire AUkrent Inndt of 
stixl lor t he piirpoee Of mool^g, whidi will Aralib the ent^ fir 

Bnulbei- arljelu. * 

Panama Railroad, * 

Tmk I-.tbnins r.f rnn.'iina. the ronte to rep.ms, coinparwl witb 
w b.xM- riches, the fabhil we;dtb of tbe ladias were (>'<> fabU•^ is the 
most attrrictive s].ot in Ibc physi< id Kei-„'ri»|>by of the world. .\« a 
uofvusafj' «»mM!.iuiinc*!, tlie euicrpri.:*'!- in propef-s t*> facilitate tbo 
tramportation Voth of pawengem aad merolMiidlM over it, poe- 
aem an inteMat eqniil to that attaelied to the mnto itself, .md w* 
are ««r^aio tlmt notbing can be more IntereMlnfr to our rtaden than 
« brief aceount of the eoly lailroad by wluch lt» paaiage fa y«t at- 
temjited. 

The Pniinnei railroad roinmeiioes at the [lort of A'/iinwII, tii- 
nated )i]t. n the little island of Manzanillfi, lyins nl tbe mouth of 
N3V\ H i ., hi ; distant about « miles east of Chagrm river. ^ By 
the ri.u:.. adopted for tbe liuu of the roatl, the difitanco from Stry 
Hav. on th« Atlsntic, lo Fauatna on tbe Pacific »ble of tbe Istbnins 
is fijtfi mile*. The jcencml eomw of the road froni Navy Bay, is 
FliVbtly east of miuiIi, binpitiide of .\spinwali, beinK 75 dej;. W 
min. West l"r»>m (ireenn ieb: that of I'anama, 75 dec ''1 "'in. west. 
At the iK<int of erovsing the >;>'ieral direction id' the Utbiuus is 
Aoin Ht-st b. ea«t. 

I" poll the ronte atlopted for the toad, the t'l 'iend surface ol tbo 
country is kvel. Tbe n.ad .strikes (he < l„iii,,f river alioat 7 
milca alter leaving A.-piuwall, and !ollo«» il to fiurguiia, n distasoe 
of 3(» mile* fn>m the former phMW. Ooiipma ie but digbtly da> 
vwted abvro the Atbinllio. the read loawa Ibe river at thb phea, 
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and rorntiicUi'o'i tlio awciit of tlio clividiiip n'l\^' Ik'twovn tlio two 
ocviuu!, wliicli Lh 275 (wt aU»v« hijjli ttiut-r in tli* Atluiitic. At 
tbe aaiiiniU tJiere U to be a cot of '20 r«et, whirh n ill r<.'<iii<'<- ilu' 
<l«r«tiaii obtaineil by the road to 250 foeU The KUiiitiiit m nlxiut 
«(|ii]«lii(mt ftvin OtirjiMi' aiul PntmnM, or tM milen from wU. 
T1i« ckvatlun upon ciilier n<l« w oTcrownw in thb diitiiii««. Tho 
itoc[i.'At im thA PiieHSc aMb will ha 70 A«t tor one wila; Uist 

on the Atlriiitici Mb wlU BOl 6X0M<1 M fMt ThogailgD «if tbc 

rfmii is r> (ivt. 

N'avy Hay ftiKdiU an oxcollcut li.irlior. with Mitlii ivnt wntcr for 
tlio largest hliijw. I'his iiiiixiinnni tlowof tlio tiile h-iTH <i>>i s not ex- 
ceed two lift, wliilf ht I'litiaiiia tin- uvoriif.'*.' Ilinr is t'n>rn 'J'» to •io 
fMt; «o thiu at luw tiik- tbu watur in Uic Alluutic is ihhuu 2<J fi;«t 
bigtior tfaju ia tlia FuiliOi wliich Momnli^ w» premmet tar the 
sneter tuptxMcd elevation of the furtner. At naMin m» w«ter 
M s)i»;tl ill >hi>ri>, Ijtit i< mnle may Iw ntn uiit at compamtivxly 
iiiiall e\|ie!tHr t" n sutllt-ioiit dflj-lh to (hmr l.nw ship*. 

Thv.' (ii-iiriiitiori -i i I .r'i- uivcri would lead oim (o snpniiw that 
«i mail itcnu-s file I lliii IV M jIiI Ik' uj e;isy liisk^ It would iu llie 
l iiitt'il Slati% ami it would not. uiidt-r |in)(i\T iiiaiiup'iiii'iit, hnvo 
boi-n » viry dilliiult one any whire. Itiit a.i i( is it has made a 
iiiii!.t -low aud luil!>uniu prt^grxm A small jwrtiuu uf llit road »';Lt 
ofMiiod nMrhr, ir not qnite, two yam linoai. It wis fioMiad to iu 
prvent termuiiu, BarbaeaH, 34 wiUt ftwn A»pin«r«n, mmethinR 
DVt-r n yc.:ir ago, and WOS to havo lH't.-ii cuiiiplt'ted l<y the l:^t of 
hei.toiiilnT next, aooonlilif^ to tlto aiun'tincoinent ma'df wliiii the 
tontnurt lor its (.'oiistrui'limi wiL-< niadf. Hiil In \Aiie'^ nf surh a 
^c-^nlt, wii hillev»' that the mad litu not advaiiri'd a yard siiioc that 
tiuis. Tiiv I'liiiryar* » lii' h hu*A- clapsid siiuv thi> road was coin- 
mcui'iid, luive not ^ul1i^■l•d to ojh-ii it lor h.tll' lis kn;rth. A< tlii^ 
iuo!il ilitliuuU pufL uf iltis work t» tu euiut;, iut liiial i»iit|il<;liuu una 
OB^ be aeca la tbe dim fhturSi R«a«gninf ftam tine paat, yean 
mml clapiw hefbre the locomotive will cram tlie Ivtlimui. 

The ioni|>any have ri.<<ivi-d nonie -icrhHK vlu-vkx whifli liavii 
|»r»vwiteil thcni from niakin;; lomh [^►^Ti---iH during the Jri/ si>a>on 
viit »'I'««»h1. At ltarl>u<'oii4 the Chajfrts riM-r Is to tiv (To»-t'd. 
I Ih ridge over it was ui have ih^eii l oiistrm ti-d during the dry 
fx-^fitiu. The wocKl-work fur the hri<l^'e had heen prepared in the 
Lulled Sute^ and liad Iwen taken lo the spot. Two sueoes-ivo 
uttt!)Upl» luivo t>«tiii mailt! (u throw llio afmit^ su-roati, bulti of wliitih 
Ibilad fiwoi tiie alTwit of im mdden and nampected ItwbtM. At 
the time «t the lust dbaster, a (lortiao of (he bridge had been 
ne.'arly eoiii;«let«d. Thi« w-.i^ vweftk awi^, and the timbers carrieii 
down the »traain. Smie of litem wci« reeorered, bat In «<> 
dani.veda st ite, a.s to render itneee^sary toorder anew u portion of 
thoui I'roiti tiiu I'nited Stale-, and all ntteniptii to nnonstrnet tlio 
bridge In- pi>slpoiied until the eoiiinieneenient of the dry freiisoU 
Bonie six iiinnthn lieiiee. 

It i.4 ceriainly luueh to he regretted that the eomj>leti<>n of n 
roud of iineh iin]>ortilDee to the eominerce of the wlnde world 
•boiild Ui »i> ujdetiuit«ly po«t{>oiiciL One in^cat iui«Luke lum hcen 
in alteoiptingt to employ »/<''•' lalH>rer<< only, iostead of «<ir4r««, or 
p«r<ionii Beeiisitnmed to the <'liiniito. .Men mm the fitalta CAOnut 
lie prolitiihly eniployeii Upon the l-thiiin*. This i.s now an adiidtled 
fiU t. It (<>«(< a Very, huife oiim lo p.! lliein ther*', and to rnaiatain 
them. Alter working; a month or t\v.>, they jiieo out, and l-L-eotnc 
a eharjfe H[Kni the eoitnpany, liy whom tliey must 1* s^-nt lo their 
hotne>. This is the priin ipal rea—m w hv the road ha.s (H'eii jirT>s<- 
Cilted with «<> little ettirieiiry. Witli tde hilM.r employed, it ha.* 
heitu found iiujuii^iblu to make any xufe ealcuklioii aa lu thuluturo. 
UTith a native Airoe, drawn from tbe neiglilMriqg Stain, the work 
would have prognmed dowly to he siira,.bnt ateaiiKlr. Hatlro 
labotvracan be h«d for a few shilliii5- a d.iy. iiu lndin^' tV'lr lui.'ir.t. 
and the inomeot they ijnit ihf scrvi. e <>f iIm- eompiiny, the l:mer 
nr..' frc«>d from all res[>otislMlity in refs renre to lliem. It I* lo Ik- 
)i iss; that the iiiistake<i"the p:ist will lead tfalHODmpany to a wian' 
cuuri« for tbe futur«. — &, k. Journni. 



[From rocTRi[iMiii<Brr iif \nitrttia Joamtor^MrnM.] 
OvovJieated Steam appUad to tke OaflMttialBf of Wood. 

Fob Mveral years [ifl«t, orer-Iieatod (team liaa been nant In nn- 

nien>u.i indii-<trial o|«'r7ilions, ami we may any RCflOnlly that It may 
be employed in all proeesst- in whirh a temperntnre between jO'"'' 
Mild S'Kl'-' I'. Is nspiired. .Vmoti^ these priHi'Sses are the extraeliikn 
of wnoii-spirit, Ihe eonlinnotu 1>akln>; of hre.'id, the pix'paration of 
iea-biaciiit, the drying of wood, tlie preiervatioii of meata, tbe ez> 
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traetioii of volatile snhstances insohihle in water, the purilieation of 
fatty ni'UW liy MM. lA-pliiy iiud Iiiihrunfant. tlie evtraetioii of the 
mereury from the residua* of nine amalirnm. liy M. V iokitte, and 
tiiitdly tlie carhinii/in;; of wood by the winn- ( !ieiiii>l. 

.M. Viokniu i* nincmberortlNCamniimtm »n Powderand Salt* 
petre, and in tbht itltnation, be luM lomH )■!> attriithin to ibo inf/K' 
dieiits 111 powder, the maniifiieinre of which still ailiiiits of much 
impiini iii.'iit. The ehareoal empl-yvd in ihl- mamifaetiire Ik of a 
ipiality intermediate I.eiMi-eii wood and ordinary elmrnoal; it I* 
ealleil n-d clianoal {'■fini/Mii ri'-tj), and is prudueid at liiHi- I'.; at 
a hi;(her teiiiiKralnre it K'x.'omes lilaek ehareifal, and at a lower, the 
eiirlK'nization is ineoniplete. 

liy the old process of hciting in rloseJ evliltdcr*, 10,()iJ0 kilo- 
gramnwaof wood fnmiahed 2(KM) kil. of black eliaroaaL and 1900 
of red. The new pn>r«9« with »t«am yield* a better artide in larm 
qnamify, for lO.liirti kil. (if wmvl give 40(10, The wood iminorseil 
in the va[Mir is readily earlionized, and as it i> easy to r<';;nl.ite the 
tem])eranMe of the ^npor, i hari'oal may ho ohtaint<l of n eonstaiit 
and uniform eliarai-ler. It is some ye-'irs sinre that iivur-lieated 
steam Wiis, first adopleil in this process by M. Violelii-, and now 
the red charcoal, before eniployi'<l only lor the linest [Kiwder, is in 
^,^ iieral Mf* for the cheaper kinds, so simple and eertaiii ia ils pro- 
jiaraiioii h^ meant uf HtMun. 

M. Violette commao1t<at(i« now to the Academy some new re- 
s<ilr«. Me <lio» -, that tlu' rli.ini.'e to elmreoiil t.ike« place diliercDtly 
with dill'i-ri-nt woods, and that the prodnets of themilie WiniH>ra- 
tare dilf". - i-i i-'.-niealary eoiisliintioii. K\]iirsi.d to moi-t a1r. the 
eharroui il .. i' luure water, the lower llie lemfieralnn' to which 
they were t-»po»oi|, and the invirse is trne of tluir |K>«erof eon- 
duelin;; heat or elertriiily. Chareoal made at l-'dio' f. ii.mliKts 
(nueh better tliiut tli« cliiux'i»il uf jjiis relorl", and serves pedwlly 

fin- eleetrie iUuuiinatinM. The dcuiiity increa»«« in the twiw nn^ 
portion. When fifrbtcd, chaKoal* reninln ignited Ifar a timev whiili 

ileereas<-s a* the temperature of enrlHini/.:ilii>ii ilwrcaaM; ThOchaf* 
coal madi' at ii'^it'- ('. hura-i more oa^ily and hiuger; that mttle be- 
tween loon" and l.'iOii ' (', will not it-nite or hum. 

The most inllammahle of .'dl < hareoaU is that of an A<;arieiis. It 
takes tire spont.iniinwiy at Son" C. (>ther chiu'i Mai!-, pn-paicd at 
the temperakire Smm ' (',, iiiki- lire in air s)>oulaneoii-,lv lulwt-en 
UtW'"'' and Still', a<'.i.rdiiij,' to the \\o'>il that has atlorded thciu, 
the ohnrooab of tlio ligliter woods homing the mo»t readily. 

When nharroaU are inixc-d with »ii1pliar. they Inflame at a l«m- 
peniliiri' mmti IkIow that reiuirisl when riloiie; the mixture of the 
two )iivpar<<l between l.lo' and 40'>' f. is wfiollv consumed at 
2on^ (.'. On the eonlrary. when the iliarconl emp^iytd has been 
prepareil at looo" or l-'ioii"-' »"., only tin' sulphur bnrns. 

To <iiTomp<~i.i •iiiltiKtre. the ehareojils reipiire a higher ten>|H'ra- 
ture; a heat of loiV f. is ne\<h-d for the rhiirioalH prepared bit» i-en 
l.jt'^' and i'i'S-, and a red heat for thosu made between 1000" and 

Stilpliiir decompoMi mllpetro at a higher teroperatnra than 
diiircoal resiairea, via., at 488.^. The mlphor alouo iniiamea in 
rommon air at MM)" C, tad notat IM* aa atatad U tioadaM oa 

chemisti^r. 




TnK msnnfnetnre of l«!et supw has for some years been Isrjti-I? 
carried on iu Kranee. In ten years, the prinliietion has double^i, 
tiotwilbstandinif the sne(i-.»ive duties wliieh have been laid — dutiesi 
of an exi vsslve i haraeter. sinre loil kilojrramnies of w hile Imif siii/ur 
pay M fraiies of duties, mid si ll .-it l-'iO trams. In 1>»1'.'. the |iro- 
dnelion of beet-«iifflir thmotrhoDt IVanee was alsmt Ui inililium 
kiloif., aiid to-day il N ftii inilUons. Tins pr\);;re^^ ha- l»*»'ii owilnj 
to improvements each year in the mannlie tine, 

.\nmii;; these lm]irovements. the most impnrfsnl io that eailsd 
tlie /Mii iili'-, iiitrodui ed by .MM. Ij play and I 'idirnnfaut, ami whldl 
eiiabl.-s ihem to obtain Mt |i. e. of the erystalli^ijible si i;rar obtained 
in the molasses. It is wi ll I n nvn that for a liuiir time ibis tito- 
hLv,<s< w as of little value 1 - m.ir u as >np|>oseil to be w holly nu- 
erystalllajile, aiul iw only hs»' was for making aleohol by fermenta- 
tion, for w hich parpose hirise distiUeries had ln'<'ii ronsiriietod. Ia 
uii establishment of thl» lii«n], dirvuted by M. Lepluv, 12,iK",> kilo- 
icrammrs of the beet malaMca were contumcd par in maUag 
alcohol of 'H p. c, which waa whoDy osed la the mamiliictnre of 

fine Ihjuors. 

M. I.eplay and M. Dabrnnfant weri- llio first to rero^niz* that 
tbe (Qgar in'the mohiHea waa a HBir porftctly ctystaliizabie, and 



OVES-BBATBD STBAM ATPLIED TO TBB CARDONmNO OF WOOIX . 
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THE E(i<i SUAl'EU VERTICAL STKAM-liOILKR. 



Imvinit 111! tlia < ljarii('t<>r^ of ordinary snjtnr; ami that ta orystjilliito 

it, n ('n\y jiv r -,:iri fi -t'piir.itf tl i' iiit'TlVnii^' t'.irii^'ii - dt- 

Tinr'u"! Ti.i. MiliJii.ii] 111' III,' |iriii'l<'in Wii.t iif iiiijiiir- 
Uacu, suicc tlii> amount of moLaM's auuually pruiuctHi iu Froncv, 
wu40 miUioa* IdiognunmH, eouuinlog mora thaa bait iu wclglit 
oTnuar. 

Their prtioeita, as I hare studied it for aorne years at the estab- 
lishtncAt of La Villcttf, iii.'^ir I'ari*, b follows. It ta baaeil on tiM 
inwjliilije i'mTi[>"Uii<l. wiiirli »ii;rHr fiirrii* with I>!irytji, When n 
iHiiliii^' sxluliuii dl' l uu-tii' iKint.i, lit Jii l>:iinii*-, iKiUi'i d iiitu iho 
onlinarv th" siilMtiuioai coutaiued iiuiocidiiitely aoUUily 

hitou [K.rui:- <Tv~t.'iiliii" riiiL-.^ innl>U« la «Mar,aiid admittiag 
tiiari'f' >ri.- Ill lliiiruugli wasJiiug, 

At\cr Wmg tiMt vwiMi tiM (Melunite of hvytm it -mbHia, and 
iu* the ap[>«:iraiiiM of a "MirWit tpaim;'" it ia axiioMd to a cur- 
not of carliouio acid, whlih takest up iho baryta ana acta tlie iwgar 
at liberty. ThU oiwraliun b carried on in bwige vati of wood, tki 
to 100 hert<ilitiT<i in tiize, into which etmaji frampa, wattad bjr 
steam, injm t carhunic arid olMafaud bjr tb« eaniiMtloD of carbooate 
of liiiiu in lliiio I'liniiw. 

Willi,' ill,' ri'iiiiiim of tlie rarSmiir iiriil i> i'm: ^' i n. it is ub- 
(•erv«i that tite " Uru Jiii'" of Nici tiarat*;, bcl'ure Mry liiicti, gradU'- 
ally liqiivli<.'<4. and when c-oiiipli-lo, Ibc whol« iaa aolatiaa of angir 
coutaiuing l arhonate of barvlw iu .MLxiieniiion. 

To Hvnarate th« i.<ttrboiiale, the mixture is |.ut into Maamaia af 
cotton fabric, t.hri»U|;h whicli the synlp titt«r'> clutr, wlilla tile car- 
botiatv is rctJiiniMl. Thiwo siw», aftor ilrainin>t ilioroujilily, aro prtMsed 
liglilly in tli« iM'r»'W-iir<-«.-<. and thi'ii Kiilijoctt^i to lauvy hyilnmlio 
|in'^'<iir,', in iirciiT tn cxtrac-t tho -yni]' I'niin tin- <'iirl"'n-ii,' Thin 
.-ynj;. i.l.tjiintd, niarl»> lb" in liJ K.n.n;,'; A \- uliii.. of 

uprpcaMi' l.-i'^ti', iuul liolils in (Milutimi i~)iui' tnue^ of thu ivirUjuaU) 
mill hii'Jirlxinalo of hnryla, wliii-li m.-iy tie romovod by niciiw of a 
•ulticivnt <|tutQtity of phftir, or of Mulpbalv of uluniinv. Finally, it 
b afauMad miM\* of driod blood j it la aidinnad and liltered, and 
boUad down lilce a i^ynip for (he retinerjr, aftar which it is put into 
funn^ for iTysiaUiciag. We thus obtain, at ODoe, aogar «iiual la 
quality t<> tli<^ tine<t Mwara of fuuimerce. 

With rii;iir!! to tin? ri'>idiii.' of ihii proi-<-«» — (Iip c^houatc of 
baryC4i. "uliiji' -iil^tam <- r<iiit.iin>-il ill tin' iiH'la-^ -, •jiMi kliiia' pro* 
COe<liri;,' rroiii tlj.' r.ili'iuininu of tin' linii st'>:K', •■I'' . I liiive Icuriii'd 

following tart.'.. The carhonati' of htirytu iii.i> tn- u^mI an ind«- 
tiuitv uumbvr of timos; it is rendered «»u»iic auirw alter each opera- 
tiaa, br Bdxlar It witli alMiaaal and bMting iu aad ao it atr* a* 
agaiD. The Iom of the harjrta, wUch it aiiavoiaMilak la nmppBed 
ftgm Hulphiiret of hnriuin, wUdi IL Leplaf |N«p«rea by ealeiniog 
iidphato uf hurvt't n >5 p. e. of charcoal, in a reverbenitnry Air- 
naw, and wliicfi li« would prBl«iro iiioro advunfJUiwuL'.ly still, if he 
Would apply the priMv-w *u>.'tfi"<t<si hy (ijhh-., win h i oiisi~r-iii rt- 
ducinjt the sulphnin hy the of i!.u ri'liiu ry. Thi.' r^iil['hiirvl of 
liiiriutu piiBjwssoH cjually tliu jirojitrry of pri. i]4tatiiv thf Mi;rar, 
only there aru two eipiivakiit* of sulphur, wluii imv of uxygva 
traoid aoffli'i-. In Uci. tlii» last caiw give*, 

8ii|irar + H'< ) + HO == sacobarate of B-O + 110, 
whilst the iinlplinrct atliinK 

SiiRttr + 2SK' + Ho = «accharat« of HH), SlI, SB*. 
Tli^re l« lifiiiv lo'.t 1 ,'ipiivuK-iil of fulplmrot of httriiini. To avoid 
thi* lose, 1 onuivalcnt of |H>tii-.h or criuxsir sinla, U athlf^l to the ino- 
la-ist's uiidiT Jri'il ; ninl tlivn. on por.ritip' in iho -.iil|ihrirf t of laarinm, 
all tin' h.irvla in pri-i i|ilrn!i-il i:i tlio >Ui\\; of a -a. rliarate, and tiM 
litjnid retains tin' tiota.'Miuni in th.' :.tjit,' of ii »uljihvilrnt«. 

i Sn^ar + 2 SB* + KO + no = 2 sawbaraio of IK) + SII, 8K. 
TIm ttMofcuu^tie |>utaidi prodiicos a residue with carbonic aoi«l,i|lte 
tbe qttletcllrae. and wonid be too aipaiuire for tha forpaa^ ware it 
not regenerated with each openttmn. In Ihet, tne watam after 
wa-.hin:,' are lollei tw! in boilers. cva])orat<'d, an<l the product llten 
call ini' i in ii n vorhcratory furiuici', with s<inu> diAtlc or liiiw, and 
l'us»al. Thi- ti/'ii il ■.nli<latiic Is i-oolud, l^roki-'n up. Ii.\iviati'<l, r«!U- 
dm'd I'a-i-ii'.- hy means of lime, an<l the Icyc* wtv ron. i>nlrat>'il in 
the inanufacturi! of w)ila. The jKitivh i» thiii ohtunn il l-'f a liow 
prwipiuitiou of Iho sai > haratf. 

In tliii) oiMsrution, tbuy obtain not only tiie imtittli uddcni in the 
piRMeai, bat alao the potaah aad aoda whia|i exiited winmilj is 
the Jirica of tha beat, and which, by aooDunilatlon in the looliMMa, 
anMNinIa to aboat lOper cent. 

In tliii manner, IISL Leplay and I>id>ninfant hare Kun'M'ded in 
iiolatins, eeoDomieally, the wofgu of beet mulaaaea. But is thia 
procaaa aniUcable to tha estncaon of oaaa aogart Yca^ on one 



coii'litiun ; that iiv if the nuinnfacturo of cane unmr can be to con- 
ihii i.'il n» to irivc iii>ilii-isi'« free from mii ry-tallizahle augar. For 
MM. Ixiphiv aiid liiiliriinruiu h.ive ihowii that for ii<) to 7i» p. c. of 
supir iu tlie laiil.i^-"-'. there lire ;>it p. c. of uncry^tfiHijrahle gupar, 
which is a result of lliu nivtbod uf luauut'acture, and nut pre- 
eriwant in tlie juice of the eaae. 

TlMre exists then, itreat tBffllM auue* between tlH» OMnuhctore of 
lieat«Qgar and catie-»ugar ; la tlia former, the molaaNe epataiaa ao 
altered »<>pr, and in the latter there la a laige qaanti^ of altered 
wogn* — HiUUmuC* Jviunal, 

no Bg|3llap«d Vertical Staam-boUer. 

Tnu boiler It known a* tiie " npright enp^oiler," aad la macli 

umn] in Statlord'.hirc, and, I bi-Iieve, at irott>wori(a in other parts 

air-o. frr IU the <'ir<'u[ustanee of itA U'inK m> well adapted to be work'- 

eti liy nieiiii^ "f the \va~ie lii'a!> of the pu<Mlin(; furnaiV)'. For \\\\* 
piirpoKe. it was iiM ,l,.ii|.i ..r'.;;iii illy n.i.triveil, hut hy wlioni J am 
nnuiile to say, ahh>>Uf.'h lliu iianie i>f its inventor oniiht to he re- 
corik-d. It \* not easy to •••HK'eive a fnrni ol lii.il, T n.nre -uitalik; 
for such an arrangviuunt, f.spe< iaily u hi-ru bigb-pivwurv etuuui ia 
Mqnireda 



rig. 1. 




The tirnt iMiilursof ihiti Aha|a> w liieh attrocttid luv atiention were 
at Heaari. TitomcrrraAV 8hnil»bciT Iron-Worica, wWe it waa vet; 
oondneiTcly cataMhiiMd that two or them, caeh abont • Peat diaaia- 
ter and 18 higb, made esflicient ateam ta work at abont W bom 
powai^ aatirn^ from tha apara beat or heated jHta aad annka p«* 




oeeding front four pnddtinff fnrnafea (two to aaeh bofler), wUeh 
Iteat had previonaly gone wholly to waste. 

In owe where a ti in pier aad lets espeamre form than that of 
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the pmciit rtiiill)l<iliii)nr Ixillcr <« n-<|niro<1, nml M the name time 
Dot to <x:h-ujiv a ),'r<'ntt'r liori/iintnl nivu t'i>r nii «>|IijU niiKiiint of 
powoff i have little lioitntion in ri:<'uniiucn<liii? it a-^ a itruitg mA 
lafy kind of botWr, mhI n> (N'oii'himcmI <i^< ikiv, if not inoraM, 
ftf ttlO qUMMhy <lf hMtin^f Aiirfiu'O iir amount ofimn eiii|]|iiyed. 

Tmta annw cstlinati.'^ <it' tin? i-<iri>iiiii]>ti<>n oC I'ikI liy M«-*»ri». 
Tlii>nK'.vrni(l'< i ii^fiiu; (ii 4H-itif1i i-x linili r), wlioii wiirlv»'<l liy liitil«!n» 
of IIh* orilinury liiirizontnl iNin:>tnn'tioii. tlioro is cvcrv roiiMin to l>o- 
lifvc lluit a numiilt'DiLik' t'nin triiiy l<e ninilc t>y niloplitijr tlii^ nm- 
Ktriiotiini lit' NiiK-r m-iKTidly, tor onliniiry slalimmry nr iiiiiiml'ao- 
tiirinp |>>ir|iir><.'!i. 1 luwe little liuuU tliiU itn ^nut ticuiunny ari'W^s 
in n iirrni umiMm. iVoin the vartioil jiMidiB itwi, the whole of th« 
intcriinl siirlitw nf whic h may b© eon»iil«i*d w rtlfccrtve in uenprnt- 
ing It*"!". <» y\ace iif the ii;>|icr h:ilf only of the <-oninum horizontal 
tm, An<l tlii'< hetu'li' lal elli''icn*y. It i* prohahlc, ni;iy Ik' fiirlluT 
ilinream.ll, if the k>W«r end oCtlie in>iilo tine wh* iiw'.o n fyvt inoh«» 
wider tbui thetofi, ibwgiTiiiK a Utter position for tite gcamtili^ 
Burfaw. Yoofd, r«i«wcll\illjr, 

RoBKKT AmnHUMk 

1« .lidfrrm'i- Building, 0/y-rtw.<, 
Note. — A. H, C, I>, in (he |>hin »ho«' the plrnvH, w ith n-xiiect to 
the inVulu tlu<a>i, M wliich Uie hot »ir or llaine in (liiM.-iiargml from the 
ptiddUiig AinuMMa. 

AMdyrti of «lM a«M« ton tk* FvBMM of LoooawlSvw. 

IigiBliawCbtfdM Wata] 

Erelmex, with inyst'lf u.<< cowQlMOI't DuJertook a sories of expcri- 
nio[it.-v. tli« ohjeet of'«lii4-h wiM the analy^i* of the pi»c» i'^«iiiii|: 
from the f«irn:ioe of the loi'oniotird eiiulne. Thi' n-'i il'- .htaini'i) 
from « c<>ii»iilernhle number of nnnly*eH pnn f ihe ]i- ■"il ility of 
«Ktjil>li»hin(; » detinitf t" :.-nry of thu iniportaia i ja«s ol laroaeea, 
whii'h have i< ■ :ii i :ii l^i i n i i iitslrntteil H|ioii notioim often eoutradie- 
tory. W« have quite clearly j>ro>eil tijal ihesc furusices are much 
mora perr«ct thia thay am gaiMntUjr heUcnrad to ba, and that the 
oombiudon b toaeh UMra oomphle In tba AinaM of a tocouMtlva 
than in tliat of any flxad m^aa. 

1°hc ex[>erimeut>» w«r« made on aadi of Ilia tfaraa tjf poa titaffiat 

used on the T > ns Kiiilwny. riir : 
Paiwengi';' i n.-iii.- — il^ it i . . 
Sltxc<l trullic engin^^-^-ttiictl, roupled. 
Goods enjfiin — <i->vheel, ooHpled. 

The conipoHiiion and nntiiru of llic giu>«» vari^ necoasarilv, with 
th« <|tinrit)ty of air whii-li (laaiaa thraagb tha linii and thbqoan- 
tity deiKiuK isa n e know, on the teluion ftf tlia,«t«ani at the Moapo 
«r'blaiti-pi|>e. 

The proportion of •■artKHlUt arid ifn* contained in the gases of tho 
lo«iinotive is (trealer than in contained ui the <s-'\^:-< f~'»n -irrliiiJiry 
ti\ed-<-u|fine fumiiees ; whilst the |iro[>ortion nt :i- . m\;.:.'. ii . iirri — 
poiuli'i^ to the e«'e«< of air in the tlrauglit i$ 'r« from the U>rMi- 
III. tr.> mnmee; a re:4uit clearly proving that tiNra la » sraalaraie- 
ful etfeet iiht<uue<l from the fiiul. 

In tha aspdrbne^ti on ilt« pnanfTn<r enginM, and on tha mind 
tratta aacinea, tlw: pro^urtioa of earlK>ule aoid nwe froni to 

VMIt |Wr «aat> of. tin VOtmiH^ of pl^ without there heini; any prt>- 
dVdtlon of carbonio mtfde. The hi^'her [n'reenl^ice repre-H-nt* a re- 
snlt approjthiHUinit very remtir'-: i' !> ui the numher •iii HO, which 
rvpre«fntit tho prv>|K>rti"i ■( • ^ f" m iwid in the ease ol e^nnhils- 
lioii th<orfUciili)l jtrfrrr. Ml' iu wiiicli all tiit nygcn would he coii- 
trcrted into carUinie aeid. 

The eomhiistion in uuKMiUgur un^in«« U •Imost iMrfoct, aud in 
tbe niiiwl wiirne. pr<>vi«M the flra w attended to by an asparianocd 
•loker, it b nearly a.- iMod. thut fnmacc* prodtioa little or no car> 

banie mide ; the pro[ior(ioti of Ihii* ipw rarely excised* 2 jK^r cent. 

The i^hIh en^rines the Kratoft of which ari' orten ehaivul with 
a (treat depth of vvk», prodiiaa a ({Ttatar auiount of carbonic oxide. 
Ttiu rpiuiitity nve as aa T-W i«r oaot, wban tba lira waa M 

I Ik . ..uipcMlion rtf the pis varie<l aooordiog to the rango of 
uiix Irom whi< h it was eoUwtod. It wonld certaiulj U» (Mweilda 
to adapt amiiFn-MituntA which won Id iieniiitaf tlib oart wii c oxide 
bdagmefnily burnt, and thiia improva tbe osefal elibet of tba ftvel 
bitliaManeiW • , . , . 

During the KtoppiiCK'x of liK'omotivc'i, or iiftcr the shutting of the 
redulfttor, the )ta<i'!* huvua larjjer proportion clill of earlxinie oxide. 
It j?el<i «"! hi^Ii 12 per eeiil. of (he volume. 

Thee* results urn quilo in aocordjuicv witii praciits)! experience 



in referenee to the ■'"K^'niipi'dii nf fi.l i-i •\\c-i: ililTiniil LTi>»inw. 
They iudit ntu a limit of the depth of tire whidi it iji wrtinif toejfewd, 
and aim what atnounl of e^ onorny chu he elferted by the Intelli^it-nt, 
aiuployinunt of oxpoiision aud variable bla»t-pipt», accordiug to tho 
dcfith of tba Aet In tha fire. 



[Prom th* Imim MtaRk) 

The RetTograda POwnr of tka flotaw. 

ExntniKt K, iImi i^reat demonitnlOT of Act, hm e^ain given ta 
the iKiiKli-nl worM a pr-vi'ifol lesson In dw inatance of the sorair, 
whivh. It Ls to Ik.' hopnl, will prova M Ua adeaataffe. Whateeer 

l)ciietit there may !>»• Btlarlie<l to the RTew t» a propi 11. r, ;t i.^ now 
Vliiiil(e<l that it cannot 1* protitably or oafely imj.Llkd witli tl.i.' 
tame amount (»f -iteam power m> that jdven to the p.i'lillr-wlj.'. ]'. ; 
and the record- of the ISiwrd of Admiralty will tiuiw tlmt. v<iii« 
years previuus to itii being adopted iu the tmvy, I vcntarod to givo 
It ae Diy decided opinion, that a* then apollad liir tba pwpoea of pro- 
piibion, it eo«M not prodnoa tba ipeeif antielpatod ; bnt epeaa la 
not the objeel of the Admlialty >" adopting tlie wrew, althon^ 
there were tlio>v in the Mrvicaaira out of it, wlio aiiderted wilhcon- 
lidence that, with tbe same amount r-\' ]inwf c. i.r with lewi, the 
fcrew would beat the pii I il' " ' I . mhI tlh, (i^ r-it JiHlain van 
Mip]di(^ with eiipiie^ uf KKN) liorH; |>ower 10 KUAtoiii tliii) iiNHTtioQ, 
and N> riui.'ed, that her tmiU were never to be eiiildoyeil (o auM.^'t 
tli« «crew, hut aJoue, when the wind was favtvithle, and tXroog 
enongh topmpel Uia Tetiel wiifaom it. Dnder IbitamngtaMnt, 
the made >avenl voyanns bavinit changed her acrew more tbaa 
once, with the bopa of unliroviiiir her F<pivd and reduciuK her nn- 
plea-tant vihrnlingnNMlon. When tlrxt titled for M-n in Istlt, the 
(/real lit wif smioanri'd as ca|Mible of ■• delivering lii-jritcbea 
in India i:; wi>r .h i.' iii> troopn in forty day-, !>iiil m carry 
coal enoujrb lor a ili«taiir>' ni Ij.niio iiiile«, coi)»uiiiing ■'>5 loiio per 
dav ;" but ejiiK-rience h»- -li- wn [liat she ronld not acoomidish tho 
diiilance in doubW the time, her latu return vjya^e from Australia 
oecu|ivimt 68 dm wbidi tiraa aoneidaMd ftvtiMbla. Uar AHnn^ 
a» a •\r<ill-i)»9tr^ sleatncr, liaa eanied facr to be Tedooed ta 
auxUuirti of TiiMi h>tr»e /joiter, and to ht fitted Of a/idMgfti eligp' 
per niitii'H t/tiit. teilh a trreic rrhM <t tgptetti ttOl mtarrallMra- 
titfH," asi slated by :MlvertlM»mentj< in the Timn. 

She was originally fitted wiih ^iv iiia^t-, « iih i, ^;;rl ;id of canvas 
"covering more tluin sn iwre of pround. In-r pi:i n -.iil> i4'i|!< yiirdi«) 
of iU!nli;i-llj'':K ■ cni i> N' 1 ;'"and thi.^ it Wiiuhl ii( |H-iir, » not 
enough to drajr tier late tliree-bhided screw throiiKi' i.\t<: water. In 
her new rig with three inaelB, bar 4w«ad of canviu* w ill be about 
$500 yards eipud to tbot of a ltnt>rale 190-gnn ship of war; and, 
to mwt the i-ipeiiws roijnired to navitrale her »» nn auxiliary, iii- 
steail of a liill-i«>wer ».t*'niiier. her wloon cabin chargi> in "0 guinea') 
and JES per Ion freight for c.irgo, beisii; il. iiM.' tlir runnr^it rhnreod 
for |we*4ige and freight in clipper i^iilir j ■• u In, 1, inn- iinnl.' :luj 
vovag*^ in 7o dav** 1*^ AuMtnilia. Tbii^ rvtati^riiiie iiHivetueiit, on the 
part of the OroU /Iritain and other wrcw vewelfi. in the result of 
neovtisil), il bving daugeruua to work up to the tall |N>wer of tho 
auginea at eea ; tlnia glvtagpnwf that, «^ n4>w built and dtted^ tarow 
TOMoh eannot be prtipelleu with safety and advantage, with tha 
■una amoont of power aa that given to poddle-wheel *e«Mlt in* 
tended tbr ocean pofp****-, and tJiat ihey miKt <'ontinne to remain, 
a-* a natural tsuideijuence. inferior lu^ it rx'«|»«'lii speed. To a snper- 
ticia] oboerver, it iiuiy appear *traiiBX' that u K^re»v vewiid will not 
Uar the same amount I'f jiower a>< that of the paddk-« lufi ; bnt 
lo Iboso who will take the trouble to trace to its proper -onrt'c tho 
ellects priKlucfU bj the full power given to ocean screw «lraiiiern, 
with ilie hope of oMipallDft with tlieir maaf appropriate rivals, it 
will appear unaoMHintabte that it sltoold have been attein[it«d. 

The pro|>elling jH)Wer being n|iplied to the Mem of the ve»>*I 
and Bubn>erg>'d. imiit, in n natural renult, teml lo raise tbe stern and 
depresis tbeheml;' whereiis, if applied aiiiid«hip», ' r > n ''ir- fore »ido of 
the midship Hei'tion, it would have nli op|Hi>!i. t. ii Im y, and the 
veuel wowkl glide buoyantly ami safely over tha eva, iii»tcsd of li^ 

* .V wroiac rnuf* l« Iwr^ ui^t^ f-c tlb« l<^<tf ncv uf tb« mtaw in nd** t)t« ■rUm 
c/diT Y««»»L Th* »rT.^» ti.liil» lo lliT<i« IIh' w«t< r r«>^l«l y la •ll lUrrrtlum *» ^4 II u 
l^irtwAfd ; util mr^Mne * 1'^ iiu>rn ri'^Utnac^ la llirv«lnc It tlownwapl lima iip««rd, 
the rt-itil( t, » trri'lfiit-y In Uit !wrrwf tw rv^ nim»nl tlitf *urfiuii of lliv wiit«.r. In 
«tri)M' iii'xtrrn Miit^ uf fcr\'«. b<iwi.i.-r, tU\^ rwlUJ tun4rnc^ of tbo wmicr. %nii ibi- r<in< 
««aii«f)t Ikft of tbf klrrn. I* 1 ^rv fitztil. atoI In n'> cbm to It *\%ie ti» ilir ItfX uf *- prn- 
pTllnc I"'**-' iM-Ir^Alir-tMltotlo'^lrrn moiI uihiotfriftfil " .M^cr»Hlv.tli» rlrt (im«ta!i«^ 
til* |.Tvt|wtllr.r t'riv Ih irjx M[>lilt«-') *t a I-'ir jMiInt In lite- TrwI. tcn-V 'if lt».r'' i* I'T. r - 1 
lt»f riw nlliolivl I*.: mi.l ilu- rii.M il'.u IM^ s|>|t'li'1 *t 1ti« firm. mtWr ikkei »i tin l ii... 
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\ng buried in it with ancli a Ntttding and dangwons inttacncM, •■< 
t>uit wiiii'li has Mi ue d fliii Ntragntte momMBt «a tlia pwt ti tliv 

I'uiMli-wliool uttiUiKT", siiilinj; vvnju'ls .iiiil eunid lii>nt», iiKivins 
•t high tMof, ri><< dill I if tlie uitlcr at tliv U>w, auJ wilt, tJi«i\!4'ori.>, 
admit of liner lines tursriinl than oan tn giTWi to T ai e la Dnipdiad 
if a MTsw ; tur, in |>M|H>rc!«n to the Bd0q««» of ih« wat«r-lloM Ibr- 
ward, tlio »crew vi-^>l bcooiiiH) iU]jrt>s.'<t'i1 nl tlii> Ii<Md. to oi-iantaraet 
the liltisiit frtorlH i)f tli<' MTcw lilt, ill lii«!i vtl.witit". ; and thta,aait 
must lie r^^vu. It tut rhii k to llio sjHvd <>f llw vc»(h-). 

Tlut»i dmiK«r\)u.» ratnlt'i ufocoau <>xi)t-rien<'»' ovid«T)tl_v show tlie 
fnlliti'V iif csjits'tinj; to iiirroiiiu tlio upctd of mtow vc»«.'1h, l<y r<.'<iiiiv 
ing tlio diDpliM'ciiH'iil iif t!ii> fiiiv-lHulv lu'liiw wlmt i* iiliwiliitvlv rt-- 

3uirfd U) to/evl Uie lilting Wniicuoy ul ihe uruiiellcr, and cteuirl^' in- 
IcatM that ■gr a atar prapoodgmicie ahonld ha gntm to the immmi ' 
body befara tCa mtddla of tba TCMer* laaglb, m vaadi of thb daM, 
fbMlotiuwe propelled bgr paddle-whcent at tlw *aino time ii i« 
alM naoeiMrjr to looraaae the emcriied aftsr-hedy at the (|iiui-tvr<i 
and unmiul llio >'tiTH. lo |irevent llie ws from o^ern-adinic tito 
Te»<H^I w|j(jn riiiining froo or lirforo tliO wiml. 

Tlif Ijiii' experience of tlio .\>i<-lrnlinii line of sprfw-pjir-Vpt". >>t''iH 
oit .vli If 1.. calleil IIki wvirr liiu hy tl>rim>tt-i i ip '.i-. M- ■- ii lln-- 
kII, iK'Hiousiruli? clearly' tliat uxtruittely tine entmnce lint-i are tutul 
to th« reqniraineiita of vetBOb ]M<(i|telhNl by the acrew; it baring 
bean fiMfld aeetmay, in the iaataiioe ef the AdtbtUk, from her an- 
aoreniaUiesun, tore-»tow 900 tuna of floala ftarthamll^ to Gghtm 
her head, after her trial trip bad been pwrnomieed ao fcvanblab 
Williout cwintiientiiift i>n the H-verd rciiwrkit reeently modo in the 
HoiiM) of Comnions nnd in the Uoriiing ChronieU, on the delt i tivo 
ri^n^tni. 'ion of the .l/»W<-!r>?^ tiiiil A'teloiilt, or noticinp th<v« of the 
r-. svli I , l.ir. •: it ;:ii[i«>v«ilile to Work tile euiniiw up to 
iImit liiU ]H>wer witKuiit cndauevriu^ tlie aUutj' uf Uicxi vwdt^ 1 
prefer to oonAne my abatrvaUiNie to tfao ca.iiMa which pravo ao 
dniiRvroiu to tboaa and other vesMb oooatnutad on the " wave IbM." 
Then cad be no qnwtion thut line entrance Saee nre very de«inil»lo 
whme Uiey can be applied : nml in uoe ef iny foriner letters I took 
tlie opiKirtiinity to iioiti i 'hU fm t from my {wrMXial oli«ervii(iun!i, 
to Iiir liai^W as 1812; li ir Mr Si m*- kiiwell, who, I lielieve, ha* iioi 
had much experience — if iiiiy at !«»■« — ejirriw his ideim ou thi« snh- 
ject beyond the iMiint wliieh Ute re.-iullj' priive ilinirntile. Ami here 
] lie).' to xuhniit the accuuipniiying akvtches I'min a scries uf what. I 
cull u titer-tnh esperinwota, oiade maiv y«m baCm I had an 
iMjrtunity uf iprinff to natnl nmhiteotam that attantiin whieb I 
hare alnce TenMnM to beaiow on b. 

Mv-l. Mff.1. 



"Todctennino the shape in wliirh a body ran be paMod throng-h 
• fluid with the liuixt resiiitanco," the Frencli Anuleiuy, C'olunel 
Beanfoy, and other di!iiintniiKtj«d iiidividnubs made A nnmfaer of 
Mperiiaento. from n-hirh I <>t>le4>t the figure*: No. 1 and No.S, Attbo 
tiiirtt Hppropriitt« in the invtjine« hefore dx. In tel^ tbqr ww mw 
and the same ligurc in every rcnpvet, with their end» l o mie j, And 
drnwn ihroiieli iho wat.rr wit's the tnune motive power. 

No. 1, velocity, 2 V7 . ]> . Imal fivt per »«*ond ; No. 8, velocity, 
2'T4o ditto; showiiu? tliat, with the fuU part forwarfl, No 1 t-iirif 
HMW in vdoaitr hy thwe experiment*. Mr. RnHH?ll seK i Nd ■.; in 
preftranoe to N«. l ; an<l the lond-wnter line of t!i« AmeruM is aL*> 
con^iriieted (he Mine in principle lit Nu. 2 ; but then alia it BOt pro* 
pellecl liy the screw, hut hy -luiN, so arranged with A tendeney to 
raue and not to hurv the head of the ve*.-<el in the wii ; and all tlje 
fiwl-aiiilinjt vi-wteli of Ainorica are cart'fully niaiit«l, to (five them 
buoynni'y and a lively action, which it w iin|i.vs-il.I. i,. trlve to ve»- 
selii with the motive jiowtr acting nt the eiti, Uic . ud, u> n; the in- 
atouoe of the acruw. I aiu not aware if any osittr >*u » vewl* nr*.' 
otMUtnwtcd noon the principle of No. S, bi^ides those of Mr. Ktis- 
adl, whkb tt In very Plccr la (he reverse of what they shunkl b«; 
And. if we lake (he lit^h as an ^xampla, wfaare natore tiaa piaccd tlia 
motive ]Hnv<r in the uiil, wc sluiU eea tliat the pr»paaderance and 
quantity, in all instanoe-i. are phioed l>efore the middle of its lenKih, 
anil not liihind it, lui in No. 2; lK•r•ilU•^ the fidi U supp|le<l hv na- 
ture with tiii« vmr the head, to counterai t the ilepre*sive teixieiicv 
oflhetrti! r ik^:ii-: nntnre a little further, aii an exmnple, we di<- 
oover in all mpuilic birds the pn>iivllili)r et)ect« of the fret, which 
are placed nearer llietail tlun the head. deprcMkini; the hrea-it and 
buttpiiig up the walar modi tlie aajuo a& in the iutlaDcio uf (lie 
aerew; and, If we wlah lo tnoe the dcpNimiK aibole itill Awthar, 
w» afaaU hATo it nmn lU^ denliitiod In tin MA widdi, In dMOW^ 



Ing to the hottoni of the water, iUniwDds the action of the foro leg*; 
hut ihetH^ erteet-i are now so clearly xulMlantiated hy the incchaiiical 
action of the licrew, a^i to •^iiper!*<le the ncceiwity of studyini; na- 
tnro fiinher. to teach ih how to avoid, in future, itx haiieful ooii- 
»o<)Ueiie«a> iu a uuutieal jmiuiuf vtvw. 1 bvli«ve tlie Urtat JiritaM 
it not oonitrueted on the ■*wn«e priocinie", or Kou 9, and ahe baa 
ft bow above water, belter enlciilatM to Keep her ont of danger Utaa 
the JUrlloiiriie, AiilaUtf and i'(>f«ri<), .'•till ?lie oblt^^d to he re* 
daced from H;uil lo 500 horse power; tliUfi retiring from the con- 
tcKi which her coii>.tructor« and engineer, Mr. Braoel, ao eonfidently 
a.«<ureit the puhlic -.he woald w ooiaiiftilqr nudntain agalnat f e a w l a 

pro|>elIed by |iiuldk-wlieel)». 

There is an old Miyiiijt. that ''wit iMinglit U lielter than wit 
taught;'' and, althoagh the purvluuw u4' ih(» wit faa» been of a ixwlly 
eMHietar, it ia to be Iwped timt onrnaiitinM intoreat altinMlely 
will not be tbe lo«rr; bat, as f liave beCm ramariced, why dionM 
Eiii^nnil l>e constantly buying wit'' at cuch a minoiu wavte <d 
tiuniey which nii;.dit be much bolter applie*]} 

The faihire of the >4'r<'W, k» u fiill-|»iwer i>teani ve^wel, it i* to be 
hopnl, will help to place the Kiibject of steaiii navifpition in a better 
IK«.itiiin ihiin it has yet been placed on the eiiftcrn shore* of t ha At- 
tiiiilic; or, ill fad. In the w«-steni Iieiiii»plier.\ where it wae flnt 
cradled and hruuglit into ibel'ui activity fur uur example. 

It ii a fcilnnale tiling for our anitrpriiing teach- ' I k im|>or- 
t«nt entijeotii, smsh •» the one beAire na, are not kepi ii< n' < ;> anco hy 

|«rty-interesled motives; nor do the Ainerimn advocate."* of iiii- 
plWenieiil de|>Liiil on "(li«lin|»uisbed patronage" to prtmijit thcni to 

niove in a diii < li II \vliirli the intereet of all tell* ib«m tlioold lie 
lott unsti.ickl' I. : . <) <7n to every one who my be Cnpaide of (W^ 
dcring the »t«(e mmii- ri ii i> 

Kiij^huid is now M siirniiiiiiK-.l -n. i , —ful competitors in ooean 
traiUc, that idie cannot, aii w liiiari past, atf'ord to iride with and 
Icaep haek marina ifflprovenienis as afao once did. by the iafln- 
anoeof ttmewhonrndeaniohoiMily oftheaen; and tlie Qglitlbteod 
into notice liy late experienev. may very possibly he of aaain atltiaA 
in diMlclng thei prnarct!! of marine M-hemcs not calculated to muist 
n more protitahle return for the cafiital lovestnl fhrin "jcenn screw 
ctcaiiiin^'. 

Wiiliin a month, wo have had furtlicr iiiftiinccs of pail<lle-»ii«wl 
iitoainers crossiuK the .\llanlic in a little over nine days from New- 
Vork tu Livvrpuul; and from ^«t. Tlmmas*!) to siouthaniplon, newly 
4O0O mlleis in fimitaan d^ya; giving Airther proof that iiaildle-whccl 
lteAin-«btpe, with all the disadventafef or too <lef|>ly inuncnad 
whr<'l.s can make tho voya^re to Australia, for certainty, in AbOBt 
h.'^lf the time occupied by tlie 6Vmr Jiril.tin, unil in lew tbAB half 
the time taken by the Australian line of .screw |i«cket-s. 

We have hail ample exjK<rienc«' to show that the screw has not, 
antl rnnn*jt ht imulr 1» rtfitisr thr fj-jtrft'itiorts *\f it* ado^'ffrt : or 
why the retr ui i ii tiiovement which is now iK-inif me<'.i ! ■ 
it back to an auxiliary punerl And I trust that I sliail not 
ba oomidaired ont «f plaee ia again taiieatiMe, if lailing ahipa Atcnga 
oecan voyagta the aame aa the lerew, at 90 per cent teta ia «aal*» 
nothing can be more clear than (hat of its bein*; a waste of puUlO 
money, to force the i«crew into uki whore it will not pay. in ad- 
dition to the late proulij in favor nf the [mihlle-wheel, wo have an- 
other Mriking instance in favor of sailiii;; ve.<><)eU — the American 
(-!ip!>cr-»hip Sorrrei</n of the .Sn-i*, just arrived at LivenxwO fr.»in 
N, » York, having nin a distainv of 1,<«UH miles in Iim ii-.; 
averacinir 2y<5 miles per day, or 12 73 knutsi per hour; htr greatest 
apoed Iwiiig 427 inihK in ('weiity-foMf howa. Vt !<lcain cannot be 
made to pronel ahi|iti at a higher rate than tbe avera^^e M>«>ed of 
nhips propelled by the wind for ooean pnrpoaoa, we had better 
abandon \\» \m ritottether; but, fartnontoly lor the Internet of man, 
djiilv experience proves that steam can, as a motive power, be inailo 
III |irM]" l ■-'-[■- i.: I ! iiflier rate of averaife speed, and it beoonie* our 
jhti-ri-^' 111 iiv'iil ourselves of its ii«e in a wiiv most conducive to 
111.' ^'1 ruMil inmperity of the country , .mil xi far »« practical 
science bay enalilod us to apply it tu marine parposea, we have die- 
oovaNd no meebanical proceaa to whidi it can be aoaiiaetivelT ap- 
plied a* a motive power, aa to thai of tlie j^addta-wbaal, wnioK 
notwithstanding it remalna in ita original nnimpioved atate, ecatln- 
ucB »nprcnie m It mipecta average tpeod ; and, if the turoit retoo* 
(trade movcmcnr in bringing back the screw lo auxiliary power, bo 
iin|uirtially in . .-^ iL itod, public opinion will Ite again '.r i ii il to 
fuU-power stetiminK in the only ehise bf vessels to wliicfa it cam be 
aawy and pmfitahly applied. 

Your obedient bumUe ncrvant. 
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Tim Gkolofy of the PrMent. Tb* MirttHtppt Valtoy. 
(<hii <f ji i i rf yhiw wi.) 

Tili(ir..k M-rii, X\'.-». oriKinally un-u-Mtn' a r r'uniJiiliir traol <if 
Umd, io iipjilKil l.> tilt wliolc ri'gi»n a.-<i <j ujiucU lo he comfKwsJ uf 
iiiUil troni tlio river. 

Till l.ind in the virinitjf «rf tlicmniith of tlie Mi$&i«^ippi is well 
kri<<\Mi to bo pTiiiliialljr eoerawtiiii? on tlic Ciilf, mmI bu iclnally 
m1vmui«4 in this dirMtion BCmml iniie* wlUiin lbs aMtoory of pciw 
wmuemMat^ TUiadvuiwwdMtothedtpQtilafwilidnwitar 
biM^tdown hy tiM rivcir ; u4 tfaewmtfam ftfiMd ia intsad- 
•d in this ootinerlJoo hy the Delta of the lIMM{|i|d. 

It rw^^lir^.^5 no very iniiiiito vxaniinntion. or |ir<>ii>iinj (l.^olo^riotil 
knowled^tt-, to prove tliat tin- MUnL-«lji|>i tlo« !i lliroupli Uinks foniuil 
by ita own di'iKwiu, not only tufar itn tiioiitli, unO us far l)(»ok iw iho 
city of N««- Orlcanii, b<it arlimlly, accwnlioK to tbe njiort of Mr. 
Ellet, (o n iHiint sbovi? tlie itioiiih of tha<Miioyimd within two bmi- 
drcd niili'x of tlRH'ily of St. Lotiis. 

Th«M) wide tivlds of alluvial dop^l!^it are l>onndi-d on either Ri<!o 
b; SB imgnlar iiM of blolB^ dowribed in onr qootatian frgm Lf nil. 
fag» Wt, and ytaj la wMdi fton tUrl;f to aat bondiwl and llfty 

Tb« flnt "ndn In •Un,*' ths flnt pasitive ififbrmntion of tho ori- 
ginal /frrii jirma in tlif In^d of tlie river, i» nt tli< . illajt,. of Corn- 
imrtHj, «<>tiie hiindD.H| milei iibovi- the in< iiili "t tli!> Uliio, and 
J-S iMiiv- ill n -lr:li^'!;■ lint' from the snlf, Ar tlii^ iil.i- llie eliaj>- 
ats\ IS eroNscHl hy a ro<ky Ifcltre. troni two hnmlrmi to ilirw linndred 
foi-t ttl«ove tho level of the sen, and ovt-r whieh, a.'«>uinin{( the sea to 
have at one |>eriod extended its [>rt>MUt level up tl»i« lonjf frith of 
Borne live hundred and twenty-eight niil«a long and one litiri<lred 
wid«r tlMTO nMm liATo poorod « eatnraot with whieh Niafars 
woqM hardly conpala eitliar in Iistgfal or Totamft But the Ml 
ws IwnliMn diTided, or itlll km nmantlealljr eonsumed in rapid), 
ttr h^tm ; and dl spwnlatioa Is Mia oteept with regard to that 
conreming the present <-ondition and fotara |inM|)aola of tUa MMMt 
Tatualile [>ortion of onr conliwleraoy. 

The iKdta of the Miswiw-ippi. non il' rim-l. 1» a broad strip of 
low allnrial iiround. tire litindred and twenty-ci(?lit miles lonp, from 
thirtyto one hundred or one hundred and fifty mi\<s wiiK-, nil 
iMFiriag an inclined jtlanc^ throagh wliiob the Mj««u»ip|ii nwttuders 
■ad bendb, making a «omw of ahoot IMO mlho bt Ita |nhhvs to 
tbeaea. Thal<nrar«xtraiBlt7ortha||lanatoWBahadlqrth*waTea 
of the Ontf of Veiko; the upper, at the TiUage of Comraeree, is 
R«ccrtai»ed witJt tolerable certainty to be about three bundr^-d and 
twenty feet hi»;her, near tho river. The whole delta Li, for roai<<>n« 
which we i>1i ili ~ "ii lii.-:ii i l y wvoral f.>ft at the Iwinko thiui at 
the distance ol a !e A imii-i Innn the rivt-r; this it« true, independent 
of the artilieial endxinkinvnt^ or levee" whieh have been erii t«d. 
The natoral condition of tho river and delta, a^idu from the hM ul 
diangca WHilinually pro^ev^ing, waahingaway at one place to de- 
podt at another, is depeadent on an atmual rise and ftll of llie 
walar. Tla tnaddf atroam, whieb is antnnut dowa dnnKMily 
atoaft ila anrthaatiabig tma twenty to fbrty IM Monr ita baofta, 
rieta wlA the flaods of winter and sprinic. and orerflowe fn a tUa 
sheet tho wliole area betw cm the bbifT* Iwfore allndeil )i>. The water 
once out of il« clmunel In**'* its Velocity, ami coiineiiuehtly it« c«[>ii- 
ritv tf' rt-t.iiii itiL' riiiittiT i:i iv-i-'ii, w liu'lj i'- li'. -if.i'4 on 

th«r iiiundattii territoiy, raisitm it eiu h year liy a certain very thin 
lamina, the material for which waa waidied from tho bill.i hnndnxht 
uf inilen above. The iinmedtuto vicinily of the river ri-< . iv. t the 
fmaMT partidea, and la elevated more rapidly ; the dinnnt Mviirii|~ 
ftnther hack rsoeive tha dear water afUr the rotfihing, and hokl it till 
tiw river aafasidea and allowa its gndiaBl retmn, tfaiongh aatanl 
haTwa, or tlwvu^ hnmcbes at s lower point ta (he straaia, TUa 



water of overflow poK««s>i<.ia a irradual motion down the plana, bnt 
TciT triaing in oomiMuriMtt with that between the banb ef tha 
riw ; and bt thia flaw, the wbole of the awanip bnuk of the delta 
KTve tho porpoaeef an fannMaaa nMMmdr to L>qnaUM the flow of 
thU mighty etrtam. To hnw great an extent it thns avrvps will bo 
«ltempte<l in fipiirw further on. 

This being tlie nntund condition of tlii^ area, a little attention 
will yh'.rt that !! .• lillin.' up ..fill.- w!;.-le vali.y of tho Miwitwippi, 
with an iiidii'lnou!) an4j enlighlvned jwopie naturally tends to dis- 
turb it in two important iiertionlan, both of which tend to pro- 
duce the jire^iit alnrmint; increase in the flooda of the MlNieeippI 
the di.'^'^trouA etT>-<'t'< of nhicJi it Is ao lupottaut topfOTtda againiita 
Fuat, the aettieuMot of the wbola eomUy, wbkh fa Maadiljr pro. 
greMtag, lendt to ftdlitale tit dninage and hnrry down Its floodi ; 
and Meond, the gmdoal exteoaion of the le ve\'.s I* xhiiltinj" out more 
and inoro of the water of overflow from the awanip lands, tliun di- 
niinixhinK the area, and ^«erio^lsly impairing the elTect oi' t! i.--.;;t 
natural reseri'oir. At the lato M-ientitic convention at ( icieljiiid a 
p.ipt-r wax read relutiiif; to thi-i mbjeet, in which it wn.1 aiwume<l that 
cultivation of thu land diiniuubed tho mipply of river water. This 
is dei idt.'dly in OptHiaUiOB to the general opinion along the rlfer; 
but howev«r viewa gaiqr nry with regard to the aheolnte inoraaM 
or decrease of tha eifa|MmtkHk, nona can donbt that tha draiuaga 
\6 kitttmti in oomeqnenoa of dearing aadtillin(f the land. Iba 
wild pnuriei or tha fbreet remlva the ndn and hold it long In 
their tangled gra<«^ end underwotHl; and the xmall Mreams are 
rhok«-<l with various obfitrn<-tion«, all of which it i« the tirst object 
<if tin. , :iiiL" uit lo rcinove. The tilled fi. I.I-. ..n tli. inmrary. pour 
iJieir ruiu Ireily into tho cr<vk» atid «riiidl nvuis, wliieli hurry on to 
Bwell the tIcKMl, against the spread of which the planterion the dtlte 
Imvo rai<«d a slender cnihimkincnt. Ttiese setUerH, originally 15iid- 
ing the min<X valuable hind in the couutrjr ansaally overllciwi-il 

a sheet of ooljr aboat one foot bi depth, bave sncceNivel[y established 
phintatioiDa dcftndad by bwaea, nnfil they fbini alinoat ana eoatfaut- 
ooallnefimntheuMMithaftheOMotothaaea. WlMnlMsl*eaai- 
plctely aeeompliihed, or mtber, as this eonditlott ii still fiwther ap- 
proached, the river will a^^umo an iiu re«»< <l riM.-, which at and 
near its lower extrviuUy, it i« coutvudvd by Mr. Charlia Ellct, in his 
able report to Oongr«Mj* mnit domand tha meat anarga^ oua' 
•ore*. 

Mr. Ellet hii!> evidently stated the diflicultieB fairly, and endeav- 
ored to ascertain and present dl the facts necessaiy W estiUMile ila 
extent, and awertain tlie best means, bowarrar vxgtnim or ]alMxl> 
ooa, by which to meet it. 

OfJiar cansea^ anggeated hy many are diown to be wMtont a^ 
liredabia eilstanoa, artohaw to dlg^an etTect as to ha of no bn- 
IKirtaDce to this or the Imnedlaldy enenvding generationa. Among 
these are a snpi«osed rise in the Ik'iI of the river, which siifiponitioii in 
thought to l>e groundless, and iho diminution of tho descent duo to tho 
K'ngtheniii.' >>t tlie plane. The very natural supposdlioti, that th<i 
increjLst-d tlow throagh the channel may sconr out, and incrca-so 
Kj) sei'tionol area, i.4 thought to l>o, fVoin careful obss^rvat ions and 
meiwurenient* taken within the last few years, progrewiiog too 
slowly to be nppreciable, smdi increase being only ia eonseqnenee 
tSf taA perhaps eenturies alter, the inereaaed diediai|ar A mod^ 
nto vdooily wlllaalik»tokaapoiionan old chanwi, In njiuh, an 
the other hand, a ooneidcnfale lacwatft may flow Ibrfttong period 
witlMiui any very denided effect in aooommodaling the dionod to 
the increujieid supply. 

In «np|Hirl of this la»t [xwition the Kaccnupsi cut-ofTi* n xlrolig 
example. When tb. -r..T, in ii~ i Mi;'i:in:il s>;i~liiiii; myA depositing, 
jimij's acrtiss a betid b} breaking through a narrow iie<k of lauil, 

* laa>»t>ll.>iit of Ula>UU|>pl aa<l iiliki Uitsn. By Cliutw EUO. FaMkhni 

Hrnln. Un l s ii i l . «mdto*«a, IMIdri|kk,1M 
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>ii,«faMin^«itrane « wH w > t4)M>.filiit|d— to* ooMid* 
•nbtoliMdiaf milir. The lOMMppt huilinai on u avarage abont 

three inchir* per mile. If a bfud of twcire inclioa ia suddenly re- 
duced tu one, lliv iiK-liimtiDii of tiie iiurfioo at that point will he 
very con»id«r«ble, iind tlic ai>rasire acti 'U ..ir t]iu sidex nml iHitloiii 
very eoasibly foU. Tlui KjWTroiirci cut-olf wiis slarteil by lui artiti- 
trench, and i^'mui Ihmmuuv the chuniiid of llm rivor; but il« in- 
orciin either in bri^ulUi or d«|>th has uf liUo been v«ry slow-, and at 
jw i ant, OS will be seen below, itii crosa soctioo, ailer three yaara' 
opantkw, it bat litda mora than iwo4htnb that of the aTeiaga of 
ttodMBiNL irtUa btlMoMa teACOfrnfl^iriMreaviaiyeinmni- 
ilUMltfltTgniUa to • WMt rapM tow, tiw effect of « riM> of aur- 
flm of the whole river, m aoouriog out ita ehannel, may tie pre- 

Wtnc-d to bi' aIow IniliH'd. 

The rhiet' iir.i'i-i iiiiii miw iitTurtied Uie extr«Ri« lower jKirlion of 
the delta, uei'oriiLn;.- ! > Mr. Klh t. ia tiie WealtlMM of the K-veeti 
abovu. I'upt<ir("< ixiutinuully iHxur, and must cootinoo from the 
nature of tliu ca»e. 

Every gallon of water ext-luded frotn tlie swamp raUes the rivM^ 
and aetata it to break the fevble barriers ; bat with each rebuilding 
tUe leveaa are made ati«mMr. It Mmaina a aal^aet finr calonlatioo, 

li^r the eatablUiaaaat of a oooHawwi line. The engineer ftmtttar 
ta any degree with the difledtj of oonatrm^ting safe and dwabla 
embank iiientK of the kind, will be surprL'HxI at tlie trlieapneei aid 
evident inefficifm-y of the levee* einpUiyiil on tfie MixiilMlppi, 
For s . 'pare < if nearly -l vi'ii 1jii:iiIih! uiih'?*, both i"idc» uf thi-* rKer 
aru gUArd«d by leve«is cou«truci«d and iuainiaiii«d by the pro{iriu- 
|gnoflihanipeetlv«««talei. The woria being Una uder the a»> 




perviiion of five thou'tand or ten thoasand dilK r. nt in In i.lu.il^, 
perfect nnifonnity oaiinot be oxpecteil; Iho jjeiii t:il r ir^rtii tinii 
b«tnp «'.n'.vri, Im-.vi v.'-, iii the m ,'..iii| in:; -t 'ti.ii,. whu'!! it [ila.'eil 
b/ Ht. £Uet in ooatnut with that of a commoa cauol bank. It will 
b.- aaaiL tlMt wUIe th* latter hai A oolum or I 




joining it. to the nmre M.ri.l enrll. Ik1..-.v. an.l lism ncveral timea mOK 
brtiadth »( the top, it Imii nlwi a niiit.iiliTalily greater elevatioa 
above the highest leM-l of the water anticipated. TbeileDdtrinll 
of moil on the Muaiatippi, if ten or twelve inohea above the known 
High walernulei^ k eoMidind tolmbfy eaaneL 

^ Pb ba eoBtlamd.] 



/pobliibeil opiiemthe (bHowlnr, which 
- jrer phltoMplitea) toy of Mme interi'st, l.ut wliieh 

eiBM,Maypeiia law alibis nKimeni, of nn prwiiii.!.! ).M.-ileil viltm. 

ToEdUB ATOmmi OaMIkot, of l'«ri«, for inipr..vement» in in.*- 
nve-power oni;iiicis end in tlw anplication of motive nowar to the 
*— - PMent dated Janoary Mitt- (No, 18.) 



This iiivei/inr. relatta to a new system of obtiUalag 
power by tic ^. li.:! k>f vapa^^ worked dim-tly by meona of a gen^ 

rnliir, niiiiU ii>er, and a »t'|mrate, free, or detsi lie<l pi«ton. Steam, 
etiier, i lilorotunii, or wiiv ca»ily vaiiorizwi, may l>e emphiyvd, 

the same liqiiiil heinj; cuuiuiiitiv workiil liy iK-iiiir "alternjitelr'ex- 
Jiandeil iiinl riinili ii^eil. Fij.'. 1 11 a vertieril .M-elimi o;' llii-* eujline, 
taken tliruu;-!! the longitudinal c«ulre line of tlie cylinder an4l pl<u>n. 
A A is a Ions cyUndar of bun, itted with suitable tnmnimis 
or joornala, U H. OB wbteh it otdOatas instatiuiiarv l>«artn^ uu the 
top of Htandarda C t', Ixdhtl U) the ltin>r, parallel tii eai-li otliar. 
nii« cylinder Ik »i-curately b«»r<Ml out, and i» tlttiil with a looae pil^ 
ton l>. i-.-i]i;lMi' of Iniver-iiiL' tVe. lv fnmi end to ci;.! of it. Thiif piitton 
(u-^ «ln.»ii III li^;. -2) bun tivii |i.t--ii;i- ' r, rniiniriH llirou^jh it lonni- 
tudiiully, and pnmded with Milve> and ^|lrlll(pl /; to |HTiiiil the ae- 
tuatiiiK va[M)r to piu-a from one end of the cyliniler to ilie otiier, 
when any excess of prenurc ariMS at cither end. The evlinder 
teminaM at each end hi wUa fletiMed diamben G U', bofted by 
' to the qf M a d er enda. Thaae ebamben Mrve ea va- 
and are made oT ewtng a tod aiala^ ftr the put- 
i thetrawnef aariheemideBnietnw t ly thair aeto* 




iitini; power. They are bent to rainrtde with a cnrv* eimdt from 

III litre of (willalion 4, of tite cylinder, and lu-lnit interniedlately 

roniiit lecl by the I'eirmental fiinf (P. an- ninile to fonn a pcrai- 
cir. lf, the i-horil of which U <-<\tm\ to the leTifrtli of the <~eillaling 
rsliiiiier .\. H is ■ alatioiniry reservoir or .M->;iiieiilft! lu-atinK- 
cnamher, i>ha|ied to tlio line of eurvntiire of the seniieirele (i G' G', 
and filled with hot water, fusible nh tnl, or other Ibiid iMa>M<. Thi* 
chomWr I* o|>en at itoth endh, and, as the main cylinder A oscil- 
Uies, the semicircle O O' 6* trnTems thrangh it firam end to and. 
J is « ftimart- for hcatinir thf rHcrvoir II, by moana of a floe paaa- 

inp U'neath it. Tlic anfnennUiir eoolinc i-^-Icim U kept up ny a 
ret'riperator K, iil em h Mr of the inachim . 1 ori'i-tint' of « hhort 
hiiri/oiitid dniiii hiivin^' » r-^rruLiiled -luihe.- lor tl 1 nLirp-meiil 
of ith etfeetive iireii, iiml ailjii^li il lo 1,1..:., in .1 l-:i:i--nhtiier>!ed 
position in a c^ihl-wjiler Iroi'iL'li 1„ rarried hy -lainhinl- M. Fjich 
drmn ia eovcrad with felt or other nhwirben't material, thai its 
anrtoa may be aatiiratcd with and take up n quantity of Lx>ld water 
aa It randvea. 

In oomncnelnf! to work ilii« mnch{p«, tbe attendant fbat ad- 

jn«ts it to the poHition shown in the drawing; tlie cylinder A being 
at or near an anirle of +r>'' to the Imriznn. A siiuill eoantity of 
ether. i hlor..fiinii. or otlu r pn«ily Vfiporized matter, is then lunireil 
into !!ie otlier fill nl' eyin.'ilir throiijih the a]iertttre « ,■ the 
fluid thus pasjvd iii tlo»> ihiwn into the >;enerator (}, This Ittinf; 
dona, the pott « is doHPtl, ami the ftirnaee .1 liirhted, in order to heat 
the ehamnr H. A« the cenorator H t« totally sum>ande<l by the 
heating ehnmber, it* nuitetiis <pecdi(T beeome vaporised, thna pro- 
ducini; more or le<i pre-'iire in tite lower emd OT the cylinder and 
heneiifli the pi-ton W. The elle<>t of thi* pre*»!Urc U. that the piston 
l« forced up to the other itnd Iilt-her end r>t' the cvlindcr, at the sama 
time the ;i:r u'-.v.- it i^ for, , .1 ,,iir th^oMi-h the t«^r1 >/'. The atten- 
dant ii. \- ii,t-,Hli|, ilii-i. i.-l, iln ,.M,i .-i,. mneh ether or chloro- 
form M was previously supplied through tlie |Hirt u ; this supply i» 



• 

■Uowad tD-ttow Into tti« gmmdor G*, Hi* apcrtiiM « 

as Wore. 

Wliuii »i j)rf|iur.;<l, th.' .*n/in." i- 1 ■!> . . if workin;; itself; 
Uie <>!' ilm |iiic<iii Mnn t^itrricHl ui> ;<> liiu (ticvatcl cii'l of ibo 

oj-liixliT cau'^s timt onJ fi> Jt^M oinl, ntnl (jriiijr* tlio «')liiiiU'r fo tlM 
rov«t«tt Aoicks w iuUicutiMl l>j' llm (lolled liiii^. A* ■>iiitii tbli 
rrww MWM af Ik* cgrimdcr oommcaeea, tlw moTex surtiu c uf tho 

Ctntor Q-t OB leaviiijr its hoc buh, trjkv«nM ottr \u n triKt'mt- 
raDnr K, thwcliy (■»n<len>in}( tno VA|K>r iiiid nnniliil.-ttiii;; all 

IMWWIHI llll tlUU Milu ut' tlif (ibtiin. At tllO <U|[|IC tUlR' tllC (i|>|K>'iil« 

jtenerator (5', <Ji?><i i'n<ls and jin^**.'!! into the litMliiii; oliiiiiil>er II ; iiml 
tlio i^iiio lutioli l^lkl^« jilniH- ut th* ivvorso cn<i of llm I'vliiMl.T; 
the prfwim- uf vu|><>r in tlm |^>ncirat(»r (i' at onco carrio'i up tlio 
pbit«in to the oppo-iite en<l »( tins ovlin<KT. and paiiv" it tn rv^tum tn 
Its original pwiitiuu. In tlii^t wuy, by the alt«riiiilo hc^Ui4k); nml 
flooUng of th» trupon im the fmw»toia,« flanstant Tihntlpijr tnutlon 
V kept mi, wlika u imiiutad to tb* taaMnwt U> h» artttoUHj l>y 
Mtana of a |ialr or«'otitivtlrij;-ru<l'* X K. j<iiiitt-<l nt thi-ir nppor fivU 
to |riiw flmtmed In the oivi lint ins cylinder, and 4et nne on ouch side 
of the c^nfro of in"ti' 'fi r.t' t';p I'ltl' r : t!i.' Imw.t ■■t.'I- ■ -f f').'»i' roHs 
nr.- -iniiliir'.v .•,inii.-.li_'il 'n f ruiik^ (• (), rn.-in.-I . .ii ^'i.'ir; ■. ,'.fU -Ii.ctf: 
narrytiMi; n Miur-wiie«i whit li geiii':< iritu a leiRral |>init>ti J', keved on 
the end of tue aile of the tly-wheel U. To stop the enjriae, ft inii«t 
be buld au lluil the iK-^mvoUl {>ievu G\ sluUl Iw in ouatact with Ute 
liMtiiig iMdiam, thereby pr«*«Bttatcwlier«f ttenc^Dcnton ftom 
liciiw Mated, when mponulioa oroaiUM Maiaa. 

Variouii muditktitionA of «n)ni)«i liiiiy ba eiuploywl to pro> 
dui« It xiiiiibu- r««i)lt, and hy Httiui; a number of oylindert on one 
■haft, thp ixiw-'r rnnr be in<}<»finiti?!y mrrnii5«efl, aivl a continuous 
lotary tiintiiin ■>!' lli.' iiuiiii In- |iri>ili:i v-i 

Cloim*.- 1. n»e }C<sneri>l arr8nja:ein<Mit i.f i:iiir hini-ry, »)'|iiir.tt iw. 
or mean!» for obtaining; niotire power, a» ^li - rih. il. 

3. — The nysystm ur luodoa of producinf^ ibv .'jillijriuil,; cjii^aasi'ju 
aad oondeoMtioa ofth* actaaUNg Hwdiain, as de~'ribed. 

S. Tlw nymmn or modoaf obtaiataff aotive power employing 
•team or other vapor to «lam» a wdgbt Of pbteo, tho wiM]* being 
cuntaiiieil in a oinjirle clotad TOMd, or in wwbI TtiMti, la «oiBani> 
nication with eacli other. 

4. Tbo api'lication and ui"* of a niotivc-powor luachine. wli. rciii 
the ai'tuatin^ foriHj art* within a hollow cylinder, havhi^: u i toin- 
tnuuiratioD with the external attnotiphcre. 

5. Tbu application and Uw iu imicIi cyliudvnk of a hcary piston 
or othwr woigiil, quit* di«MMioi»t<>d ft-om tJio ottwr dolidla, the 
pwiodtcal dNpltMnieiit of Mioh wei{;ht l>eing th* nwMcf MCnriog 
tba niolivtt powar. 

Ci. llie irptlf tfim iiri mm fff Tnnrr ip n r T it irnt mri nn ni lii mi i n i. 

m <!i «iTihed. 

7. Tlio application and uf« of s ln-iiK' t Imil: for planpny tlw 
gvrifirator into, to prmluce llio liocu!i»ary Taporlziutf ofl«cl. 

8. Tb^ syitem or mod* of oomtnictiiig itmgwmtMai m do- 
■cribed. 



I.I8T OF PATENTS 

UnuJ /ram tJu C. S. Patrnt 0£tn Jvrinf tit iiww/A </ Avfvtl, JS.'J. 

SmhI Oialv, «rBHeott*l HiU*. Md., r-r (ir«n Wmnow«r». 

Claim. — ^Th» emiMrnctinW aflJw twi ivliie and <it>L'ii;»r£iiii; faxt:-gvr for 

Hi*' fnU\; th^t i*, the |xl^<^JIir<! tli tfu- --I'/or, |..(r«H|l;;e t llIlJ |iLlJ»!sU!rr 1. :;, 'Ji- 

manner M^t fartli. 

Kraiik Uiblirii A Lii*i« IMIiiiaii, of Now-Ytfrk I'ily, for Miiltijl.Wii^ 
Gearinir- 

Cljim, — Vif cUim tlio emplnynifiit in iniy injiniu^r »a il<*»^Tli5<^il, fi>r Iti* 
narpoM of umuutiilinK murv m 'lioii. ut a luuliiitiHid gr liu- rviL^>i aiKAtilot' 
IWapMI* «f loatlUNi or frioljotl wIuh I* titaBf ptiHod upon l" -' nir^. i.t>« of 
wUdi i* mpabic »f nsTolviuK n<tui'l llie otlicr, one wbwl "f lmi'Ii piiir ixiUK 
ta ona axlH. Bitil tti« ot1i«r wlac! of iiilIi |Kilr Winn pliKJvil upon ariullicr 
txi.*, UK net forth. 

Diuiict l>n<1|jftfi. of NcV'Yurk t.Uty, A PhinftM nurjrcM, of HoKtoa, 
Mn.- ' . (■r I, !■ 15e-.t». 

'"■ 'T Wv 1 iin\ c^iurik u l^jtil Imviiii? fin oi-«inriK •.■Klotfliiii; o<^iii)>lvtely 
througii 11, w(ien'1>y it i>* rftnileri'it, t>y tli* luMttion of n floor, fit for wr- 
▼iee in opp(>*itti |«>4ituin« <mi tho wiit* r. 

Biit wc ctaiiii the oontml fixivl pI;ilform, wliicli i?* nccitrctl in the or*ninit 
«f Uw boat to a |il«n» MMinc wBtnUly ana iiofuwutally, or naaily m, 
tImBgli IhaMnitt ar wnleh atf h» nid la ferm a |«nkMB brtvatn tam 
OppcMt* r<w«M>«s m dewrlbcrl. ib« mM pbtlbnn MtrTlar la a floor to th« 
bo.it. wlii<-l(i'vv;:r i* iipuiir..!-. 11114I Viitj, frotit it* fix< ti fposili-m, liirn^io- 
blo *.>f ►H''*'tniinjr rfi-'«jirniutfe'l hy »nv iici-lnnt. 

<J. \V. Kiirliccl, ot' New -York <! tv, for itcttiiijr up Ten I'iii* nnd Return- 
iiu; 1<<ilL>. 

Oiijm.— S-'ttiiiif lip tite pliii* of ALi »rey hy nn H|*(>nr)i1nH opcntlt d fri-ia 
th« bmdotttn tab!* of ciMwIwro, by iomm of a wugbt or woigbta attaeb- 



LIST .OF PAVENIH. 



oil to them Iiy c.-iu whon combined with the «l«T«tlon board, which raiaaa 
and aa..iiitii.;> iLa weight or weiKkt^ admit of the pinii bviiif( knwikcd 
dowit, ah dei>eritic\i. 

I alho elaiiu llie u»«, at lh« hock «nd of tlie table, of n drJivery board ap- 
plied and CiiinBtructtid ufi dettehticl, in co<iitMQatioa witb aa ctcTatOf for tao 
•levation and rt-luni of llio balhi, «» ilesi-rjtusl. 

B. H. tlreen, of Prinev d.n, N. J. for < "uriwnton' Clanqia. 
tXiwi — Tlie comhiniiioii of tbe adiailablo ribralory unnii and reveralllo 
with tlio a<ij>.i«tiible > lamp, for tlic j iirpone of tiroeutiiiir jaw« uf ^t*- 
t«nint Kiten niid id <.tiirereiii ditnen-fion* troin <nu-h oilier, ua net forth. 
John ll;ini!i of Now-York city, for M>"i» of Drjiim I'Hpor. 
^ L'Atti'i. -Drying paper hy pii^^Hitif; it hciween •t[i|'|K>,4it« •cricA of enaal 
*ized fulii, wbi<-li revnivo willi n.iiiij vel^H'ilie!! ; hy which a pNaaon Of air 
of eipltil fnree itt niadu to aet niriinltiaioou^lv on opponile aidot of tbt BiMr* 



and tliorel>v jti>'iir\j Auioollt aiiil iinif irni AurfiioeH ujmiu the aaai% aa lot fiuihl 

liaiuitvl Uickuk, of Buititlo, M. Y., for litiilroad I'ur S«ata. 

(Alaiai.— OoiMtniettiig anlUMd atr neat bv rofuMoliag aiid iiranoiDf tba 
nUdiiHT aoal villt tho twrortlblo back, hinceJ at tlm extremity of tlic rovera- 
itiif iriti?!, mid cojuhinin^r tiwrewith tho JuuWe ra.hi " hurs iu .■<ai h n ii,:iu- 
iiiir tliut It onii be eiuily eonvcrted in either ii.rci i.i ..ri lu; 1 n .liv ur rj.ir.'it 
»r:it, and, at lb* luiiie time, iiol occupy more Apiu:^ IbjkU IU& ot*iiiui/y 
tjonary !«e;at, Mit forth. 

1 iiLvj eluiin llin triuni;iilar i'o<it re^l, iu combination with the •lidlng teat, 
wherrby it ix niiuiii adapiublo to'.b^ aaat, wboaiMnioitlior Modur or aJgbt 
Beat, iiH Fet forth. 

1- .S. Injfraliani, of Ciiyab*,{» Falb, Ohio, flir VlaiMMnia, 

<SMm.--Tbo Mair or flutod aoraaa, MOMnKtod *> Mt f^rth. 

J. w, MBiath af OnaaiMit X. T., Ar Intt t'o>u for ron«w. 

OWm,— The nrrow-hoailod or barbod bottom of the pool, in oqmiiin&vioa 
with the tvii.'i .l .?Ti»A-j>iece, ax »»l forth. 

(jeorx* 1.. i iir.l. <ii">5hrvw»biiry, &lu«.i., for ri^f .\n 1.. 

CXdim.^A juv^li, jn^ Are f uld«, whieh, by tli« i^^^iiUimud oporatioa of tho 
tn ann, kIuII ■uooc>«iv«ly comtuuuloato in tu lbs di^NBt a hl lgH of 
•evtnal hanel^. 

John Ixiwia, of ButUo, N. Y., for rrintinK Pnwoa. 

C7ji'i>.--Thc Kwinitini; bail and the prcnure boil, OM 

K I,. Milli:-, of Krxbe«ler Dopot, Ohio, for Corn .Sliol 

CYaim.— Kejiieiiijt tlie Urcror «»r» of corn to be alwllej to a ncarJy ouifnnn 
fliM wilb the hiiiiiJJer oiiea, liy piumtlit; the wholfl lhp<ti(fli betwevn a toothed 
cylinder luid o<.<neni'o. where tbc txtr^o can are o^u^ht aud LaifUaUy rediiood 
or operalcil np'<n |>re|xiratory to their |iiiiiiiin|t with tb* I 
Ihrouzh l>«tiT4^>n a mvi^i,<1 cvlnider uud eomwte. whott ibo Wt 
ot* fliieiliiif and ^ej]iLmtiiif tjixen place. b« dcM'riWd. 

Joel ti. N'Ttbriip, of .Syra.'uxi, N. Y., for Pntitini; PrciMea. 

C'Utm. — Tlie eionbiikiiLion of tlHi Kerien of intcnnittin^ly rotatinff platena 
with a viliratiii^' U I, when M arnugod an thiii llie itabvoijr of lb« priulod 
ahcel is from llie lover <<f tiio ncrfci of platufii^, >o ijMt tt may dnpftOM 
llie platen i>n t>> liu- piiiit-r table, or Into a driiuer, 111) daurlbod. 

JotikCA PatterMuij, of Vraniliuville, N. Y., for Krictioti Rt»llen». 

C^iM. — Filtinn: Ibc beiintiit of n rollhiK eui wheel on a tixoi alio, with a 
achiiK of friciiou r<iJI«» baviujj Utsitrlut; >;f large dMuuiiScr t« ran iu coataol 
Willi the whecb, and annllor diiiaalor to ran la ooailaat wUi iha aclai 
the latter btbv«abii|«d at ikt ptiaitof ooalaatwlitk th« nOm, ta «»• 
dfied. 

A. B. Peymoiir, of Hudson, N. Y'., for Rollinir Uailrood and oihar Iron, 
ttf.jim. "I do n'.l winl: to limit tin If to llie !iifile» of lippliealiuo npnilod} 




dtlod, 



Jo-hua Stevens of'hio'ipe*. Ma."*. {ai»i|;uor to the Maaaachiiwtt* Arms 
Compiiiiy), |nr l!.'it:,iUnit Kira Ann«. 

("ijim... ( <ni.«irui lini; -inil poinVtininn loecthor, t» de»cribed, tlie lock, 
trit^ffer and iiieoliiirii^iu for re-tatin? and l>:.ttkintz and unlocking the cbainlxir- 
cd eyliiider, io< tliat uliile, by u ainirtc pull uf the tri^^r, tho opomtioOB of 
uiili-H'kluj; aad rotating tM tiiainuuue or ekawbered evliuder, rvlockini; it, 
and diKcbw^ag tlm CMk, aball k •e caiihed to take i^.iicv bv ]*ower applic>d to 
the lrii:2«r abiSic, tlw olovation of the v'-V, or tlHi lUvlinn of it, shall ho 
J rrviou-ly alibied }>\ the tiiuid of 11 j.'er>oii or Euc.;4Uft entirely bep>ar^U! from 
ll.i' triifirtr. iih ilet^.r.^K'^i. 

I ul-^> olaiiii tite oMnbiutiliou of the atimip, the a)>rinf^ bolt and tho lovfr, 
VH spe».ifled. 

I al**<> elaiiii the i^itiihiimtion tiie fH-<:4.ind pLate, made aa d«aerib«d, with 
tho crTing holt and >4<»t, the anid pUlu beiuit appluid aud tqionttcd nwu- 
tbdljr «• Mataiawi. 

I also ablm tbomaUtod aet forth, of Lxinalritctinr Ibc lovor.'Vii.. uftwn 

p.irth (turniiiif on one c«>iiirnon piu), ill cuuibiiuitiou with Iheir ounRr.-ui? iir.i! 
»djoi*iini; hOTtw*, a* iiorribed. 

O. tV, |{;tyiLc*, ThuMuin HitiiT, and Mint«r Jaci^n, of GlBnrUlo, Va., 
for improvement in IWihteud KiettenliiifH. 

CLtim. —'tiir eomhinaliou and arr,>niremciit of ibo tviioai) A A< (IM B 
E, tenon* 1* iiiMi F, with a »crww, for the p«r|iofrc hot forth. 

Williiirii Iteaeh, of fbiladdpl.ia, Pa., for impniveincnt in Volt TiMH 
clerer*. 

Cluim. — Forming a meat BMol for lb* piiriiOM deo'igutd, »«<»iiinK to ono 
mi ofaB obloiiv hi' t k of wood, wbOM opjpcnito «nd ia fortuod into a liandlo, 
a Mlfta of rowa of iji|»>rcd tooth of tlw ibmi daacribiMl, out oa a pliit*, or 
driven Hinglv ioto tii* arood, •* aMQr bO dcHioi, 

John ihnder, of Clia1ia*t Mali, Jtc laiftotMBiaat ia BngH Ihr KMIng 

Hedv'.eiidH. 

tl'iiM.— The inetl .-d dv^criV- ' '-'f i nfi.i 'ill- LIik-i: mIi:, •! i- .'rrakr 
ln'urin^ Aurfjux*, i« «■! t'onJi, 

K F. CbariM, at Mwinl Vcmon, (>., for iiuprgvamout in Qoo Locka. 
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Claim, — Connecting tlic dng to hammpr, b.v m«ti» of b kctcw pawina 
tiinMl^ A cvrvnl alol in theplatv, iti catuhinulioti Ihu piickintr « hicn 
•lMoni]iaMn tlx carved .^lot. bv nrlilch ootiiblDiitioii I tin ciubUd (o piac* 
tho iniiin«prin;f »riil il'>i; <>n ttic luMn «< tlHi l<H-k-plit«, and prevent tli* ad- 
misftkon of iD'iiNtiirfi within tho Un k, ft<d forth. 

Tlioinan VruanUy, of Kinl.urv, Mom., fur Improvement in Trinttd 
Car]<*ia. 

<Vaim. — Aa a new -artU'k- t>( ti lUinfiirluro, a fiiu'lo |'lv | i^nUil «ir[u.t, 
in«lc by coinbi»li>i,' tlio warji and ftllin^, in the njanin'r iliincrilicd, and 
aufH«e<(uently printirig; them on one or both »ideii ; 1 havinit dtscovL*ri.'d that 
IkbricB woven in thU mminer could be printed on one or both bidcB without 
thaooloils nuiaUw Ihrooirli uid diacolonug or lutvrnilugUng with Um colon 
M lb* OMMiM M» pr th* bbrhi. 

B. F. Dalana, of Chelae*, Maaa., for imprnvrmcnt in Kiutiler Ihw*. 

Cfaim. — Fsr»l, tiin brAoe wr.nei^rd Mrilh th<! r'.iddur, o« dr»rrihcd and 
aet forth. 

S*crtui!, I iliiiri thf combination of tlio brnfv. wi'.h ;lic illi] tiral r, r.r 

my other iiljiiloi; Ml* <lr\iri'. for thir purpri** ot' lil-t 'ml i hir t llf ru.i it r, 'is llic 

■pi'liciiiian r.'* |...w(T ii> ih^ hrAtH-*- inj'ti':^! of ;lu- niii Ut iL-rlt'. 

M. K D}-nit, of I'hitmlclpbin, ha., for inaproM'inL'iil in >iiciii^ li^jildinicii. 

(Maim.— The metluKl dcacribed, of tuj[i|Kirtin)r a vei^cerintr or tuiBf of 
thin Mat-iroti, or other plal«», upon tholr loaide, aixl uniting tb* mdm wveif 
with U» oxlanial rarlhn of tbo ouilding, hf ao Axing tho ptatM ia nlMim 
lotho wiril,wtolm*«BiniagkDla)iMWwe«atNM,t»«lMrs*Mmntln 
■ ttquid form to be poured in to ttl ibe annt Mil dl iiw InMMflaM tt Ik* 
jiliiri' ]«rr««tllv. i*oti>lifv iihiiiiid tind utM-'ii tn 
fX. I'l.l.' the ;',,r sn.l >.ll .l»ti'.iiiiv~«, ■*h.Ttbjr tl» traBMllag ii i 
protoclfil, ai.d J ri"*rrvo(i, i-rt tor*.!:. 

A. W. tiralicart, ui Bciill»vil!c, t)hiu, fur improvemt'iit lu Miichiace for 
ncporinK Si»ike TiuiUr. 



a1idin2-2iii 
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In fledMt Ibr 



is MtolNd 10 otloh lad aat upon tha 
k tlw aUdt, to Am tt bMk uddM* 



Hiinnncr. 

1 i3u not c'n'm eVvfttliii.' Ih 

I I f-Iiiini tl'.n Ini'ti'-iTi f' jt. f, 



haniin«r'>han, hy menna of 4 
rrcapo-tive of the particmlir I 



&>tm.— TItG arrangement of the a^jf***^* '>*<'> t^* hridio or dimp, lb* 

riiiild or irinifro, and fooV4«««iv llir lb* nrpoM Mt fctth. 
McKinlev. of lliitfiiisport, OUa, Ibr impMTC 
Aamr lJuidIca and Bmmt. 

I do not Haiiii the eDtblinf tb* alilpplng or uoahipping of • bit or *ag«r 
IVnm ita atnrk or handle ; h*it I clftim the peru!iar amui^ment of meeban- 
iam b\ whirh I rniihlr Ihv •»hi[i|.iii.; luid aii»hippiuff of a bit luid hniiiilc of 
Ml atitfcr ur ''thi*r :M>rin/ t"oI, ".l.ti! ii »(iy. tJit- H'jckt't iiii* u cin: .ilar 
iifuil vjhmtiri^ ^Tp. w h._wf u|,^Ttur« q»ii nutde at one pi-:-i:n.n t" cojn- 
ciili- w til the in"N:ti of tho a^M*krt. nnd in the other po^irson to op(^Ti»o ita 
Mtrtn^jliI t'iitfi >. to projecting txtmcm of tlic slmnV, llie cap being re- 
laineil in the dnired |KiailioD, bf itpriuy and uoldt, H daMnbad, or it* 
Midnlao(. 

Jacob Hiimma, of Howit 3ej, PiL, ftr ImpWmt ta DrH^kl An** 
tu of Seed-I'laolors. 
Cetim.— The combilution of a to<i^ae, haviiy BMtioil VHtMtf *^ 
latcmllv, trilh tlie directinr aii<l uttpporiinjr wheel, aa aat brih. 

E. k. Kw. of lUn 

1 do not »i!.h to limit niwrli't.. ttio ►[» . ni.' .-onatrootiOII I 

lon(f aa the winir etfi'i-!--* arf; prniUi:-<-ii !>_v r-jniMtlfiii meane. 

(Xtim. — Tin- riii '.l i^t of ol^ v.*.t';rii; 'A,f liri p- ' t" hnnimcrH by nmnit of a 
•crew, httviiii^ a fintirjoouB rol^^rj iri il j li in lomliiiiBtion mtlb'lho luivhiui- 
bm, or tta oqiiivalenta, for diaoonncciinf the dru^M or hamnMn frofu tbo 
MMV. to innnlt Umu to itm, m dowiibed. 

I dao elaha Ik* nuitked or dlteeuiMctiDK tkt drofw or hanmcn by th* 

ro4aUi>n of the aloiallaf I •• • ■ • ■ 

linger, or it* ooaiviilnit, « 

tho threat! of tlin acrew, aa aperllled. 

I alwo <'!aj?n, ii; P"in!>i't.ilir-!; witli the •Ui!e wbtoh e< nne<1* the tlre^p or 
hatiini^r vvjit; rfic i' i'v;itji:i,' mtcw, j-H'I witii the rtui-t r on tin- f iiii', or their 
aquivii!eiit«. th<-- ■ loui trit of a t*leli-lvv.T. itJ* equivalent, fur holtfiiijr 

SI tho drop or n o r. nhen it ia liberated fr m the elevntinf aoraw, auu 
are to hold it -.n.iii it ln r^-qnired to be dn-ippcU. ua daaeribed. 
Laatl;r> I daim, in eowhinitiiun with the elentiuw aetcwp and wilk Um 
. _Mb tbit h«lda tlie aide elide. whanHbiMMd ftOMI TH ttentfllf MMNV W 
their eqnltralenta, the eniplofioeut af -Mw i ib«i iid MA, iMA mmlia Ite 
p«rt« hrthi rrhoand, wh«p the drop Or humwr iWltw, aa afaetftad. 
Win. v.,n .\adtD,«riPwagblMa|ai*, X.T«ffc,lhriaipiwnBnal iaWp- 



tbe l<vuiii (1 (he v.Ioii;,'h with the npH|{ht, M> aa to looit aaid hinge i 
of a U'lt bi'I'ore the pi\ot of aaii.t liiii^e, and by a lever behind awd pivM.te 
the purpose of niiilaii); tlii. beur'nga in K«id buige wl|in>t«Me, aa net forth* 

A. (t. I r^c-r, n( Woret>ter, Maaa., liir improvcnienl in Screw-Wreneh. 

I am aware thut the movaUa JaW lia* been moved bv meana of a acrewt 
I du nut duitii roch to be niy i&ventlon ; but I ctaini the oinbination ana 
arriiTijvintu; •! tiie ni^-re* tuW, it* rx:«-rinil unti tnn-rruil aerewn. the pcrew 
oil tlie fiiutlikj tiio loil ii'iiit i.ii'l ill* li ft i^KV, a» iipplicil to file yliiiili^r-jxw, 
the wiiolt. bctng nuule to onerate together, aa act Jortli, eiiabliuga peraon to 
readily move tha aUdiut-jaw «a tha abanki wllb • valagllgr < 

of tlie vciocadiaaraMtlHi «rtM Mkr " ' 

acribnl. 

W. A e. 0. CoIenwD, of FiwidaBea, K. I., for iroprovamaDl in BUp- 
RIoHc. 

rVaim.- The <le!>cribed mode of eonfttrnetini; the boolt nlvd eye staple of 
thv i^l.ip'^ hl<..'k. and aiipi-'-irtiiiif it within, and by inr.aiia of tho 4>heeka 
wi'l.oiit, iiiiy ^i\ieii*ion ot it urouiid iin«l in cutitaei with the ahe-ave-piu, and 
wlii tlit r Oio'ii ot' 1^1*1 eho. k.-v ih nui.ie whole or in two [r«rti». !«j^itti d, and 
if. CI i:it.i!(AtiiT. tlu r.-witli. we ilaiiu the WOdo of Mi^tiiiuii i{tiio ^h^*^e-pln, 
and eoniuietintf the (wo t'sria t>(' each cheek, vi/., hy a mut«lii« rod ax- 
I through theui, an>l airt-etU nti'Irr aud againtt tna»lMWa-Bib 
A.C.OaUab«e, of AIloKhunv city, l>a. Antedated Hb. ll» MH, Av 
I Machinery for ragginfr Uoota and Uboeau 
. , the i.liJiii<-l«wr, baringa haak tbnawi. mH ' , , 
ilBthe uprt4,'liiaoflbet«ini-taMe,tae«raatkeia«ltoaaia 
by dMlntrodnetlon ot ill'.' »t'.1i;f, le- k> f. i:I . 

SaOOUdi I claim the turn t«hlr no .ii ti I "i, il'i' Klj.lii:,: tii]<l,., ',vloi-';j n< rka 
on Waya on the niovirii^ tutlf, ni.il i-- ;ii lu.ile.l i.i nj n:i»;p, lor tli<? purpure of 
keepinir the c^U'e ot llie f-K- at ii.l tiliof ill eo| t«..-t witli the ifaiitfe. wiioll lli.a 
ii. ..MUiriiLcl Willi no- liHiii-rr. 1' r *.oMiii.' tlie tiirti-liiiile u e\ uil-rvM-lu'.l"ll at 
the i-oiiit where it* ctii'.rv i» hroivht np|H:».ite tho awl, liy the luotiou of the 
t«hle, (hat rv^nUrity in iii-Mrrtinn thi' pcga may beaocnrad. 

Third, I elaiin ll'ie cunihiniUinn of the aprinv, lever, oatcb, or thair eqal- 
v^aleut, elidiiiir-wlK-elx, mcka, miier-whecb, by wbicli a aemtreTolnilon la 
given the tiirn-iahlv i while llie pe«> ore being inaerled aronnd the heel>, Iqr 
the all 1 11 i I IK of the wheel frtna nek 7 into (, on the releaa* of tite wvajT 



M I 



nuiftiug or attaching them to the hiimnuir.vhaft aa nhown. 

OImbi. — First, attoehiikg a collar to one end of (he hommcr-aluift, aaid 
wHlar working looaeljr over a nhaft which haa a ophHK attached to it, for the 
pnrpnae of foreing down th* hwnmer-eliaft ; the ahan being provided with 
Ii ' o rew, or iu' e<^nivalent and lever, arriuigod aa dcarrlMd, by wluoli, 
U]K»:i projicriv ndjtiating aatd acl-aercw, or ita ni^uivalent, the hammer may 
be made to ueaoend upon the hloek or anvil with (jreattr or U-.-mi i'tit, aa 
4aaeribed. 

fieeond. I claim the employment or imc of the fHctjon-roltem iitlai hed lo 
a vibrating fVan>c, arranged aa ahown, for the piiri"i«o of rtllevlnj, lii»t«u- 
taneonaJy, the cama fVom the pre»»tirci of tlbc roMen*, when the highcM pointa 
of the uama luvo |iaaaad the low»t ccntrea of tha roUiaii, tbua praventiiig 
the wearing oftha aaoM at their highest p<.ilola, aaMtAnll. 

By J. F. SehaaU (aariptor to J. P. ScbenkI * A. L flareBl), at Boatan, 
MaBa„ for imnrovement in Breech- Loading Fiiaaiina. 

I do not claim aniting tlte braeeh to UM) barrai, tiy maana of right and 
left acrowfi, iKirtions of which are cat away to enal>te the one lo enter tlio 
•tber, the two beinuJi'i'iired tof^tber by a partial revolution ol oii.^ ol' tin i;i, 
■a this hatj W*-n ihioe K'-for*^. 

Claim. — Tbo oomhinatioa of parta for the purpcao of operating tlx mov- 
able brooeb. aeaMnuHad and apMntiag aa diaetibad. 

hMdtatkiikl^ nfttah Momda 



atdi, and thia mum of tba «eK»»bae( into iMk, as tba nlaaaaaf 
! ttom Ika cnKb, bgr wktab maana Jt aala «a ika apper a l d^Jawf , 

aa M'. l -i. til. 

Fourth, I claim the cam and rul, i>«cnrcd lo tlie liauiincr and h«1ic«1- 
apriiiir, bv wliii'li a gnulnnled tlrivir.L' ntrr.ke ia given tlw itwl anvl it* roii, in 
Oombioalton with ram i rod II i upon which alide the baniiticrj, and helical 
apitafr, ^ wbiab a drivinc-atrDke ia given the peg-driver aliamaiely with 
tiia(«riM«wland llarod: It being nnderaiood that 1 do not claim tha 
aaflaral Aatnn of a baroroar and rod ennjing aa awl, and apr'ng far driv- 

tba awl, OBetslad by« cam, aa tl;ia haa been done heretofore, bot dM 
IMtftieolar mode or eombiiuition in which tliey arc ii.%«-d. ni* t^uiiiH d. 

Fifth, 1 dnlln |.•■>ill^• the j'. t-jli- nti.l ii-'>. . r .•, - i !i- i,...! .i ii, ,ii lepeiiitent 
af the awl and awl-ro-i, 1.\ no'ini. i f tin. .tii:i in i Ir-rr. i t !'!■ ir • i.. i,v»- 
lant, for the purtw;tH> of Unntitnn iho i* i.' iiire. ti> over tiiv hole pniiched in 
the »oIc of the ehoe by tite witii iruwn nul, a* Mlt forth. 

Sitlh, I diiiiu the corabiiialioii i t' the cam and atirmp, with the avrany 
pegKtutler, by whieh the peg- wood ia atilit with the grain ofthe wood Item 
Miow, by tlw kaUb, and at tha aaraa tiiaa forced in tlw tuba. It being un- 
dcretood that I do net claim tlie general flMlnre of a p«g-entier forming one 
aide of the tnbe ibroogh whieh Uic peg ia drawn, hut only tlie |-i»rtiroI*r 
mo^lc of applynik' it, ua (>iunictl. 

(iiliKon Ni'rtif, of I'hilad.-lphia, Pu., fur Uni'roveiiicnt in Oven Doon» of 

tv.-jkiiii.' S". I ill i n,itit.'.A, 

i luim-- T.'H iij ] l; .-iitit i: of .-in nrllie^ive cnal of rn iitr.el, 'it other eubetaDce 
aiiawerii II ttl I' Mtmc purpone, to tJie iiuide of the oven doora of rangca or 
cuoking-Moren, as daeenhcd. 

A, K. Tcwkabniy. of Boauin, Maae,, foe tmprovemeot in Boat or Bcow. 
dam,— Tba mraiod of eanatructing a boat, via., by attaching iu aldaa 
«id«MlitoliakanMaVr watei^tight hinga^ In combination with connaal 
[tha adgia of the aide* aiid enda by water-tight flexible gnrea, a« da- 

' W t'lmed 



, ithe buttt may lie njitohled. or the Rideii iiiid 

llatotlMpfainc of the holt . I 11 liurrof. h.* t .VpliiiliO'l. 

neniy Stanton, V. S. A., for m provmittit in dmeharjriujr Bn-wh-lyjad- 
ii4f Kiri'iirm.*. 

i1\\rf*.- Till- nielh<»d di-^crihfil. iif firing the chargti of bpeech-loadiog 
arms by the brcecli itn lf. in iht aet of vloaing, thereby diapaoatug witli tiM 
ordinary lock, and grantly hiniplifyinc tliaeonatraaliaa af anaa, aad date* 

iabing correapoitdingly tiieir <'<»t' and liability to get oot of oidar, aad in- 

crcuxing their duraliility and cflicivJiey. 

I ui.<^i djiiiii tJie tnelbofi of igniting the clvarge by alienring throagk Ika 
fulniiiiaitilii; coin|>'Junil uttaehcd t^i the enrtridne, aa aet forth. 

Lutlier AtuiHwl, uf It'itoti. M*.-.-*.. f.ir I'rocvwica for I'lirifyiriflr Aloohoi. 

fl.rim.— The u>.e *tf tlit uiAtiuMii-^tew iiid pennaniratiaieb exi.^iiiig aa aolo- 
hlo eoinpoiinda, howover obtained, for pariqrlntl aloohoi ao aa to adapt to 
nice purpi>»«e«. 

J. P. Muiuier & V. U. BoaUgny, af Sni^ Fnoaa. R <iB«ad ki ninat, 
Jan. 18, Sat Oeoeialinf Btean. 

CWak— la g a a aratim iSr gaaarirti^ ilaiai at Uab taoperature fiMm 
water intmdiMad into tha ganaialor when In a Mgbly Ecirted aiaie. inje<iing 
or introdnclt^ water from the loji or near the top of the t'eneriitor, whcii 
thic tuodu of lef.li'ip' or :rr.r--i..lu.'imf the water I* iviniti.n. - 1 wiifi iti« aeriee 
of i-^-rforitte-*! nietiiliio ^iinplim^Mii'* ■IimtiIvu. iirranffi-^1 one uimve anotlter in 
thi" ij' neruteir, »o aft to i-'il. lis idi' thv vtiiier. hikI i.t tjie i«iune time increaaa 
till' < viiporaiioiMmrfiiec of ilio i;i ri. n.ior, «t ii.-»..ril..i'.|, (lie water being grad- 
ually bettled, and !«ulKli\ ided in i(H paHioige thnjugji the apartarw ar 
aMMiaaof thi .Implinignia before it i'<'tnc9 in L-nntact with tba BMM bitUr 

baatad anrf. - ■ • ' ■ ' 

i. & 



irfurt * <■! the gxucnttor, aa de«Tibed. 
Oalf; of New -York City, «ir Haap-t'uttlnff „ 
i-lbMoil tba iriia kid*M, anaavid aad aat 
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of Tidilinir. to th»t th«T will f'Um n loop In jwwin* thioiieli ihc »oap. mi.l 
<»np»e<nnMitly cut it *iTin<»tli »lroi[rl)t in ^MvioVMnwIiou vstth 'Atu ft^ioff 
tlmV- ' I- . i. Mf yiv otliflr cqtlKalir: t ' i.- i ■. i i j i :1 P-r.-iag thOMap 

Op ■ I "1 - u 1 1 i«1tiiutr wirr liiiivt- , : 1.1- wi • 1. I ii i: ,t- 1 !*rrib^tl, 
M, J, <»;inhkir, of Y'ork, Pu . (or ^ ^ciliitiiriif^'tJjuiii tM-^turtt. 
t.Xaim^ — The mo<j* of inlprttliidiii? th* hIouui, the cjrcubr »tc«in lube*, *1:f' 
«iriiil>r •train cho*!, lln^^ piickiii? box**, »» 'litvrilicxl. 

1 Jo not, liDwflTcr, confino my**lf 1o prwi*c jxi^ition or tlitneiMiaftA of 
the v»r)ons jnrb* jL'jicritiml. brtt to u-*e nnoU ponitiunn ttii4 'liineUfliAllAMlb- 
■l«nti*llv tlic ■luinc', ju nuy bv b<-!<t luliiptul to iinxlucu Ib« ili-i>ir«d tOhct. 

" ■ fnr Se»<l I'luiiter*. 



M ! 



I . with the j>mjpi.tifiu amX arm or lever, 

ft'f psirjK»*e «f iijwnifig ttdii ooititkK the rccRis through wtiicli iSi* *to4;j 
[11 a* Ml forth. 

v, I oliuin tho »nn or lc\\>r. In (•umbiiuition with Ihn Irvcr aii'l fiil- 

«rnni, tor th« piirpow of rxlVmg or lowcrinu tho Jrill tubcn, uikI oin-mtitij 
tlia *pnii(», » i|«i>crib«>). 

V. a. Parkrr, of tJin-4iii»viU«. Ind., for liny Unkr*. 

flaiok— Tha •prinir ciucKl'k, pri>kL'Iinjrl(ovnvrar<l from llio ffiriit mja of 
Ito iMBd bu*! *Bi provitlpil villi •.lopinsr liim, irhiih, V^cnriiij; ii|.<ru the 
(Vnnt (In**, mlit Id lioliJScw the rake W lt» yUue lyiijl rolicvcU tiie »itb- 
Hr iTT I of tho main Map, isdMEribod. 

M l I Bubcrti, «r ftMili LvvtMyX*., fcr AfiMiguBMit «r ChIImi Air 
TuE ti.ttiK. 

— \rninKitif; ^tr»l^bl-<!ili?«l ami! pr^'ovnl HMit'^r* on a (VAni** iitnv- 
ttif pnriillcl lo the of the hilbe. whfo ('ttttLTr^ urr p'(M?r.l iii juiini 
obli']n«ly to »b» piwyi to b« tiiriird, eaili "( t f'nniOir •■utietit hiicIm wilh 



#»rh other in thn tViitne, by whioti Arrtiniftmu'iit nx'b urti^ Uy ft Aiadnil dlMV* 
Ini; cut npoi the pi4*cw. tho ^•v>vr<l loivl;* t'i>ttMwiti(r to tii^ii«h IJm weilc, 
Samuel Vttji«\ ukcl. of Ijtllf York, N. J., fir tirale K»n. 



CV-iioi. — Forrnliis: h Itook or oatoh upon Iho mi-tcr *i4i* nf the irral)- bnp*, 
pu^nK throuifh or over hook», or oitih**, » hoMiiii,- b»T !« i-revKnl 
twiMlinj? or Triif:i .*.]■- -ni - 

I>tiif A. liin til, r 'ii imIIiv I'a., for Biitlrr Workrm. 

tf<jim^ — Firfl. th* eoiHbiuatiou of the cooling druwer, or ion 'ook, with ft 
bntlor tray, iwi .lc»cribc l. 

Si-cnnd, I An not ohiitn in ernrrol tho Hcvioo of woTkinirli vcr in roni- 
Wnttia'l I'illi tlie hatter truy or tiiblis Ijiit I cluini tvriiiiiii; mch vrorkiiijf 
tewrvhil iii'tite ati|;1u» at lh« Man of ilit working Am, M llwt it umy ocrve 
Ifccdanblo piirpod* of Wenklnn "r pre-t-Uiif the V«(I»r»ni1 tnmint! it over. 

Win, M. W«rrtn, of Waturtown, <t.. for Rnilr oiiil Cur Seiitji. 

(%rim, — Tbp miuiner in which ttir ftot-houril?* iir« poivMruttcil anil nrranir- 
rH, viz.. llic fool-lKioTils brinir ntt***iicil by j^'i'tt-** to Hli«lp«, cijiiil aIiJ^^ Imv- 
iiitf Tackfi on their iipi>ernurfii*H>-*. ami workitur on iwci* mimcvtvl h\ lilriif"?*, 
the nniler sl^lo* of the hiidei' beinj: J^TovitjvJ with npnr* or rliol;*, whirh 
etteh into (ho mcln, aitd TMaiD tiu> (iwWiMMJrd, when )>rKiiii«<i awm b; U>« 
Jbvt; tli»M» babv nrtalaid rnidamiiith Uw it««t, vhtn tba lboi-bo«nls 
■M ««t t» tgr iHKW «r tfa* artdw*, «- bjr mty otbOT oonvcnlcnt 



L. A. Bi Wllbuh (de^eui^'l ), Valt «r tb« U. 6. A., far Borim; rnnnnn. 

OWm,— The nethoil .Ipi-nHwd vtt boHnfr cannon or ihB Vwru-ln of othir 
ardn«nC9 or jtro-ann", by jh rfurntinir tlw? ««iti4i with tin ftiniiilar bolr. wliioh 
lenvfji n rcntrnl coro, in tvinibinoljoii wilh a ^retitid opvTiition for (h't*i')iitj$; 
mid removing tho corcj u »pi'cifii*fl, »lien-iiv tlie unjonut of nmtoriul tn i,p 
f«Hliio<><J to chiji*, the time and I^Imt of l^iriujc, and ihii wear of ti>ol«, arr 
(rrutly tlimini«ln?il, imit th* Aeourn.»v of ilitj wcrk iner^nM-d. 

I »liia ctairo Uui tnuisverH cnttvr, or th» eu«iviil«ai tlwiroto, fur (;roovlD|{ 
•rwiWiaf afftlitljwivortliaMrL ■■ n«(4<M. 

I lita atim tit* matbod dMcrinnl or a*caitiniuii« tb« i|adhir of gim, 
Iqr takini; oiit a oorv of Kiiflleic nt >liannt'tcr tin I IloliH fruni the ui* or ago- 
tn of th« tioro to b« t*i*t<«l M»Poli«nieiillv or utlif^rwi^o. 

Zfichnriah Allen, of rrovi<U:noe, It. I., for I'ounier^dinc*. 

CiiUm —The ribbed eoiinteri:-*ne <te!«(Tib«*4l on n -a'. ■,% r.i ;niirftetitre. it hi '-i.: 
ao mftile that tho tliicktle^ ojkI twipl of the rh '^ t- li rmmK the ribi*n;i 
•anw, by their tenJeney to untwist, will givo to Uie euid riti* ■ vrntf or uu- 
dulntinc «nrfaoc, w •et forth. 

Hrnrv- Kilehin . a^ifnor to ». T. ThompMO, G. V. VwtwfllMt A BmMJ 

B4l«h)*), or N««Krk, N. for i>«iUocki. 
CUM.— Tha mu Mtt^ «f dM Mt pwd. tk« AmMa^MM tam- 

Uer, mve Irnith of add tomblcr flttlat In tti« •haekla, wtd t)M Mhcr loMh 
Atlinff in tlii> noteh ni th« buck of lh« b<.It, llio bolt, ({Oiitd, and tiiuiblcr 
0|i«r»tin(ir ii> i P r* I . 

Bnow Mdtr«ntn, of New ton, Milvs. (lumienor to K. N. Moored C. 11. Crop by, 
of Roettun, Mai*^.), fur t'tittinir and nevelhnir l*rinter»' lEiilr;*, 

fTdfm. — ^Tlie EnHohiiie de*eribeil for euttinir and bevellinir printer*' rnle*, 
CMistrueleil with a oli lim; ti>i| carriiure, which cmrlco the cutting; tool for- 
ward and b«ek arronn tho rnltw, ox fet tbrth. 

Joiuithan Foreman, ofBonion, Miwt*. (adniini*trator of E. W, Forenmn, 
l Il Mud , lata of Naw Rovhcitc, N. V., and aaawoor to Urnry W. .Stnra, ol^ 
KawT«riiCitt),fiirinvUif BoUa. 

CMm. — Whn' I c?nim tut the Invrnflon of Hm! aiSd Foreman !■« the eombi- 
rntion of tbe Tr^t^rvn";' .^-inifr^^it^l ft'.* ftf the Kurfiiof iu wmieii i'.ii with 
til.- ii'viri,r .'!ini,".U-T I- 1' n-i I tn, rm i nn'iit of (ho movnUe li|<H.-k ,ir 
puiltty, 4le«<^bed, when the ctmniber or Ntll nufcjf bo iiiovc<i njid dir^^ied 
at the will of the operator within, iw set forth. 

K. S. ^^nyd*r, or L'hiirle-town, Vil A'ldilioiial iniprovetneiit ; nfiifinnl 
p«(«Dt dauxt JtuM 1*. 1''4->. fitr MachinM for ^t pjrtitini: Simw ttom Grain. 

f Voa ai. -IlatrliMt act forth, in arfdHioD to tl><< orifiiu i aiwcMeilien, tha 
ultHi; of mf adAtlaiial impnivenMiiia, t vtalni the jyciiliar eewilraciiea «f 
the rotarf nnparatuw. fortried of eohcnvo oonvox aprom OV *ll1«3dB« QOBW 
bltied with tfiv riirvcd pr^inc, the 'aid rotnrjr a|ifainillM Vlod ill oanllilW* 
tiofi with tha tbraakiog c;liiid<<r, as »«t fortJi. 

I Mm aattiof Ida apant al abwtaa an^ af 4S Junta wllli tha 
i.on;.n, (ltd MDtt tb* «iM^ ftttai ta pnrnrt iha fnla INnd ^jkitf 
about. 



O. 8. I/oavitt, of Mnynvllle, Ky., ft>r TJeinp and Kliut Breakii:.- Ma. liioe. 

tyiatnt.- I do n<il limit iny^clf tri the prpciAO conntrnction aji'l ithm - n (»nt 
<if lurtM ^perilled, UN 1 hiivc only <ii>cnhed the mod© of app! I'li^ii 1 1 I i'l ! , i 
havv ef^suvi'.l wltii i»iic«.'ef*!t. 

I cliiiin tho cotnbinLn^ apparntuit, di;»crib«<t, in councc^ou with the 
pleeeN whieh move altcniately ui>atid doa'ti to hold the hemp or flax ugtiinat 
tiio action of the ootnba. 

Wm. A. Uiiehat, ^ BrooUj^o, N. V., for Muchiiie for Diitribatiiic and 
Oooipari^K^fpa. 

Oiwi.-^ do iwtdalBi amngliiit Ui« cotnpu^lni* api>aniltia lafluttaali 

ty^ hoK to trnvtJ nearly the ►.anto di^titiice to the jNjint of delivery fVoui tha 
pom? ii: •^ ! 'I it i» drof'ped, a* thin llil* IrtCIl ctfeettd \\\ ffrm-tvpr*, but I am 
not uwuru of ojiy appttriitna in whirl] a eombin&tioii ot beha hsa ba«o ar^ 
rhii(;od Willi a view to all the type« tukintf an eijual liuiu to tntvt:l IVtHn tlna 
point of depwllion to the )>oliit of delivery, thereby carryintr tlie typta Willi 
certainty, and avoidin? all liability to sticli or iiito disorder. 

I <li> not Hmit niywlf to the jireoiiie iirnuiglMliant of the l>elt» a» lonjf a« 
the i^nio ezid U attamed, neither do I limit ntyanlf to the iiiini*>er orMxr of 
tho ]<iirt^, ab thei^e intinl be vutied to »uit tht' type;*, and the t^piioity reqttir> 
c-l. Hut I ehuin. flrrt, the foedine l>elt or i' i- > tiihlucd with tliaiacUuad 
plane, wbreU and tfroovas to iikilriLut« tli« tv|>o, in the uiauuer afiadflad. 

Heeond, I e jum th« noda «lM«Fn r«r furaiag tba diatritating ttlak, nitk 
the i4lii:» eprio^ ttfaaud km%aaaat»dmp«aalyp«il(at{aMoftita«ida, 
a* Aiiocified. 

Tiiird, I claim the bridce and f.irin of ifToovc to sonaratu tlia Iblck ft-oni 
the thin lypioi im !hcy »lidii down the incPiiio, *ppcined. 

Fourth, I claim aKrien of belts of length iucreii^ilif toward;* the point of 
delivery of the ty|><«, in e«>iubinutjois witli a diufroniil belt to receive aad 
convey the wld tv)** from the ».crl*« otbelt* l" the c<<m)>o>in( laWe, w 
oiht»r point, in the order iu which tlko type« are dropped oo ttiv acrleM of 
bcltii. im upceilled. 

Fifth, 1 claini 6t1injr (h« kev for dropping the typc^ no that it Ahall ffiva a 
piirtiHl rotary motiOtj to the lOuift, tooperrjL i- i. :l c fi,rk <>r iw:y onalogoiaa 
dovico to drop Ihc types. 

Sixth, I claim the fork and blocking piece or stopper, to droji one typo at 
a tiow, whan moved by the key, or any aiioilar nwana, na upeciflcd. 

Seventh, I claim the oompovini wfirut to rwcrirc and **x np the tyjpci^ 
either in liie coinJXHueig or diatribntinc ajpparataa, a* epecified ; and 1 CMlm 
th« combination oftlM «a(d wbml with t&e flofaim oB Cm wbeel ortattfetba 
bar, to •upi'lv anid wheda, aa «|ied(le!l. 

Frederick S'inhwiti, of Wiirianinhiirgh, N. T., in Oruin IIar«MMia> 

CV«f im. ,-Finil, the combination of the finireni and ciittera^ ar1ll^aqal« 
ralenb), cot4!4mol«d. orrauffcd aiid opcratinjc aa <kia«rib«d. 

Second, I dalm tka aaiflnr<n*"t or aaa w tlia ttannd ] 
aa ahown, ftrthapaipaiaariluoiriDc ardatadriactEaci 



the hclta. 

tianiuel DarlinfT, of Hani^or, Me., forHrindini; and Shapinjr MctaU. 

6'Ai<Mt — The ojiiilnniition of the holder of the iirtiete to bo ^ound with a 
griiidatona or grindlne di'M-, m f-et forth, »o llialtl>« uriiolc and the ataaa 
wHIdMMga pwitioiiK rrliitively to eix-h other during the o|peration In ihiaa 
diiMtiollia, namely, towania each other and parallel with and tnanavorae to 
the atia of the atntic. 

Andrew KjkNtun, of We!<t Middletown, I'a., for Snw Milli. 

/V.iim. — Firnt, (>itvi in|f tt's.'H, or '.ttber deHcrij'liona nf iiitil>er into Inmbor, 
bv incana of a recij'nK-iitin>r ?aw oiK-rnted In a liorliontul position, ua act 
forth. 

H«coiidly. I claini auch an arTai>ircincnt oitd combination of the boriirontal 
aaw with tlia Otfaar BartK of the ^uw-n>UI, tbat the aaw vlll run thnmrh and 
bcyon-l Mvh and or tlx 



Hie N«, or other deMirt(i4k>ii '>f inuterial oticmted npon, 
aoa wiuni in tnai pooitioii will be automatlcully let down n diftaiHv eaual 
to tha fchkkiiewi i>r »tn1f desired to be ent, ajid'lhe motion of the carrla^ 
r^'eraad to hrin; the »aw o^fiiin tnt<i action without atop^>in/ the tnacSiiiM), 
Sil t ao on until the lojr or other niateriiJ oinfrnted U|iou aball be ri'.in ly 
M v n into tlvo dinion>i"iiH rwpiired, ^ wt forth. 

Thirdly, 1 claim iT>nii«ctiiin the opcruting pitman with the aaw irate, 
tkrouich the ntedinm of a aee<mdHjy p'ltniaii, cotinocled with the auw 



and raw gate, aiilettuntiiilly a* <leflCTtlM.*<t, ao that the oiicralii^ fore« abidl taa 
applied III a direi.'.ioti nearly oolncideiit wUli tbat of tlia aaw m ila iiiuwa 
»iv« iMMitUms, for the purp'M aat fiirtb. 
i^trpbcn r. Kngglc*, of BoatoD, Haaa., fbr MaiWna fltr Catting Stimt 

M'-lnl. 

-It. S i h,.tneinfr a traveminjf and n fixed enttine blade, one or both, 
M Uia!. (kieir cittiiug eiLctai alialt not overlap or nmwt in contact wltb aaeb 
other, by wUdi BMaoa lam anaUad la divida abaala af natal wiihoatlwlrt- 
iiur »r M arpiof tlidTadg«a,aiid ilgieatiavliig affiamr, aabataadally la da* 

»chl>c<l. 

I al»o claim connorting the upp>fr and lower rK>rtion» of the fVamr wbdl 
each eorriea one of the entter^ on eeeentTie Wiltn, utiitahly pr<»vidcd with 
acrew and nnt^ of their equiTitleiit. for jfiving tba Uadea on the i*aid two 
)<arta oftheftMniaparCBCtadjopiinent ooa atwre the oti ler. aa deaeribed. 

Daniel Winalnw, of VTaatbrMik, and Parlajr D. Cnmminga, of I'ortUmd, 
Mc, for Taper Fllea. 

^7,riF»i.— \Vc do not dalm a flic or bill-h<>IJcr. aa matle of two p^atcii of 
wood, or ]»a.*telvjarJ, or iticlal held totfeilicr and tho flie ot pitj^r, bv 

(MieoT tnore elastic b«nd'* ; bnt we i\n\m the t^iaiibimition of the ]«luie« with 
(he t'tiistic laiiid*. ao arranged an tbiit the *idr exlt'i-* of the top plate ahall 
be bOQt down upon tba ban<U and hold them «e<iir(-1y. while iIm aide edaca 
of tll« botlOBl plate ara Wrmid, bnt len fur etiunuh Vrotn the bottom pbta 
Ibrtbe banda to mora ttttU between iheni and the i';ii<l plate, ibv edm 
lipfi ol'bfth phiteti Ijtint' **» l-ral inw»r<l« and ronndod on the cyirnera m fa 
pnteet the band* ffi'in belnc ehafe-i or worn. a» dc*cril.<-.l- 

('b.vrlet* Weston, "f Solent, M*^«.. f'>r Macitinei« for Splitlinir l,eathor. 

(Vijirw- -Tiie arnmpeineiit Ii -, -il-( I, r ■ \, r'i-ij n -^nMnnt and nnt- 
fami pre^.Mire upon the leath' r, in ; i-[ tl r ^ji.i,: i n.r _1 ,i^wilT(r the nprin(( 
plate to field to the Jiiequaliuea of the hide, the aarne eonaiatinig iu a apriaf ■ 
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arm wliifh U ooiircrlf^i! to tltn ^prin|f plntp, by the 



Mk ft>r hoMbutlM 

■ntacdMftaMaunx. u" KL't i j't 

WltlUin Wlfltt«,of Now-Vi..rk ' ilv, f.,r Ai';>iinitii» fur I'uriiying <ii«. 
Uiii'm, — ''onutructing the »cruMi*r W fl iin wi:li • cAvlty. tu VtitUc tho 
gi» arioso the tnrCMie of tho Said »nd puniy imimicrgcd ]itbv>a„'>^' ItfudjiiK 
tin shIm of til* tt«at t« allotr ih« eMim of 
hi dtMitbatiaii ewr lb* rarlliM vT tto 



nrom tb* Mul cmvity tbrongh 
Umm ftaa the ovity, ami i 
flntd in tUn •inuai, to prod 



i •inuaii'tb prodoM • dURuwd ecntael with ik* Initi,* d«> 

Elliot Savin;* (MAignor f« Franklm Knyt & E.lw«ril Wileox), of Bulla, 
Cl., (or Mai'luiKirr fur Cntting nnd ii«n<liii^ Hotullu; l>t*». 

Claim — n« combioatloa Mdanaogtaaeat gTllN ivIIot M wttk tbvniltr 
B, anit the iiciiJin^ rall(r,M M U «panil* Mftlhar, and MtfUAuMf^ 

the diiinim. uA ti|KWifled. 

EliJ V*K iktin*, of PiloKr, 
lU>».)i for SliingI* liaebin«a. 

Cfeui.— TtwwiteW 

■ratoaibkMd with tha 



(awignor to Abel BndvkJ, of Monion, 



Owa-— Tb« Kite af MUua, Aa. plaaid aWva tho |4llt(^)lm, wb«a iImv 
^taoMUaadtriili tlM]a4m«UahilH*«ntha*iJ<j< »r tiut fiHtmat 
tha ylrilbnu that raedvea tn* Tlvaa nhtnglM to b* oiwntca upon, and m 



»*tntha*iJ<'j< of tiut |i«iti««af 

iglM to ba oixintol »{ion, and m 
tli.^t whfit the rive*! ii>itiieIo j«i rtmt Ctfrfad f«rwiir>l, llie *uii.l 
Mllin will I"' .-l.-^M.ti .l ,.>i.)w ita in.;.„-r ^ufiaco bjr tb* loli,'i> ; nr.^l 
whan th* <lfivi r dmwn Stuk, il •.rill it lin- Ham« tiin« finw I'rnin ujuUt liui 
aaid J*hmirlL% and fri-'lil tiiidcr r'-tll--r<, tln.-nrhy allDwiiiir tht; i*liitnfk* 
fiill upon thti [lUtforiii, mid the r«>lkTH V} t'nli in hunvr^nion iin>in the upjitT 
anrfju-t! uf the ehiogle, for tlw »urpo«« of glvinc to tbe aaid ■tiiiiirle aaoh 
a ahape and peeitioa upon Iba aWlbnB thai 11 wiBba aarriad aatwiraa again 
\a til* noil forward meveinem at lha driver, and ha opamtad upaa Iqr tha 
mtMig iutivM, a* Mt fonb. 
janaa T. Asbnry, »f Taylorsrille, N. f'., f ir Stmir I'Mien. 
Atna.— Tb« ootiiMnittiim ol'tltu thrcu ciittiiiK kiiWci, u dcMtlbfd, arilh 
Iba R«*aaad artn'. wlu'riby one ihini of the lead afaliaw ia aal anioaaai*a- 
hr )nf caioh knife, th« pri.irudinc uncut imrtiim paaailf thmagh tha laeanaa 
Ul the arm" dnnn^ the mifration, hh "iwcifiMi. 

Pl^ll.o Hliikn. Hi W. lilake, & John A. Blake, of Ni^w lUron, a. Aolo- 
datol Maruh 6, l-!0'l, fur Nat-C'raoben). 

Claim. — Wa do not ehdin tha ttae of jawe, foroed to^ber hv a tevor, to 
rim thakdawieo la found in the o^nmion Dnt-cra<.'lcer ( nor do 
I maia dSvar^nice of the juwn, Irrmnoctive of their poeition in 
Tt_''ii(ir>n tn th<i mi* *rf inutioii, *inotj Itii? jiiwr-* of tin! i-i.'unnnn init-onioUiT'U- 
vtr',r'? wliLvi r-pv'tied to rticuive Muiit;uMdil uIj^p diverifuf* in a pIjiM-' wl.iL'li 
'ii> ul rigiUl ttNj;U--> f't fist' H^i-* of nV'l!i>iK iitid <?<Ml»t''|iiL'rill_v li'jtp* ni dilT.-p'rjt 
niwK mrv rufcivc-l t- 1 .t. . i; t li. iii i»r .litt'i fi-nt di-tiaiv-tT« I'rutn thu a^i- . « iirrr- 
a*, the jawi* of i'i-''r,iiiK i.t ii.vrTt.'i m a pliitip w)iicli ii» piir^ill. 1 to 'A-*.- 
aiu-i of Mtt»tio(i, aud wint*cviiiimUv nuK ordiflt:reiit niit-s arw r<^^^■^v^d U'tw< 4Mi 
(he in at tbe anine niufonn dir^Utioe t'rxim Llw bju* of niuliou, whit^h oo:idi- 
dODi or a near ai>|>ru(iniatlon tlivrvto, in indi»|>enwbli? tn thu imioktnK uf 
nvta of different alaes, betwoen jaw* wboae motions are limited by atopa In 
holli diraetiom, as deacribad. 

We olalin, iberefofe, flrat, tha diveri^enm of tho jawa in a plimo which i« 
parnilH to t^ie axi* of iiioiiun, aa das«rib<-*-l, whcnc-Sv nuii» r,rdi:Ti-r<inl ulicn 
are iCi rr<i.ov^- 1 iii ti ui'.\\' rot diataaoa fWnn Uit- '.vu'.re of iiioti> u. 

Si*'-"n.l. wt I'l liiiv til'" .iivi'rjrenfa of the j .»> ]ti a j- iiio- purn 1*^1 f.o iIlo axis 
of nn>'.i"ti. :n -vi-iit, ri.i'Jori wiUl tlui two •top^, roI.i-i';iv._".v. w'tiit-h litiiU llio 
motioun ot' 111'- rni) .j.liU' as dci>cril«.'d. 

Third, ws cUiin the divtirtjiMcs of lite Jaw« In a plaiH narallel to the axis 
af motion, in coinblitation aiUi tlieir oxtenaion beyond tne aapporia of tha 
axte, wherct^ tho line of llio ana of motion i» broaifht In oloa* pra^mity to 
tha agtilut laoea of the >awa, witliout impairing freo noeee* to them to iutro- 
daee and remove tlie nuts. 

Ill the forv^gYHnt; t'taiiii't we Jo not intc^iM] t^i i-Hinfl'ie narvclvo* to a stiict 
pariilli i-fn K-'w- ' ti tl.r j-'iiMi' "f th" '\mv» and t'je sixi-, of iii..r^iii, ainei' it ia 
oln I II* 111 It - onL' > ri^i'i III ill. n rroiii » iHil.l hi.t ill i: .t ili» oi.j.i't lunu'd at, 
by approximaliniT to |iiirAlli vi«ui in tlii'tini'tion froni pljiciitf the pliine of tiie 
hiwa at riffat antrle* to thn ikIk of inoili>n. a* ia tin ooiBinon iint-t-rwkisr. 
Indeeii we have oanlvaiiilatcJ aa a (nnaibln improvamanl the iilacinii Iba 
aalar aoda arthaiaara a llMla further Arom lha aua of aMtlaa Ihau the oUier 
aad, «iaia«la«WhavaltaamaitaBlBgaiMl%ihMq|h«a|aataMBa«rhal 
greater than In araallar anaa. 
-lamet Bani««. of Kmnklin, N. Y., fi>r Miu'lono fir Klifiiiir I^-iI^i.t Sirapa. 
(.ttitn, — Tim fomlii^ut.i-u I'l'lln' i'.ir*l!> !i -.'rain ami itivi tri i ilo i it r^. iw u 
r>//iil -.tini? jTBM-'i' '-I u- irk II I'ruul of the nlife of a vurvc<l kiiilv, so liiat ?»lri| 
.if li>allnT III' ' r i.'. ■' iltiM 
Kiiriii! iK-rl'i.-.-li III 'A i: l ivj «l 
whole bciiiK as dvacnur>i. 
ViaMir BaaanMM, of Naw-Tork Qtj, Ibr Prtaanir Praeaaa. 
fbiai^I do nat elaSm a typa cjKnder, or any naiticular noda af haldlqir 
tl<e trpe in ptooe, or the ueintr any portion of Uia paripbsiy af the type 
c)liiHUr fir a distribuliiii; anrfaco. 

Uiit I dnim. 6r*t, tlui comhinatinn of two or more Impres<iIon eyllndem 
with ■ type rylii. li r, " ' u-rinL'i"! a» M prii.t all ovtr .in mo sidr a continu- 
oua ahc-st of pi;" r, i|. ..r.l<-d. 

St'ci-iud, thp ooiii^:iiutiiin i>f tho etxienlrii' and r^i*!, and tlii.' folder, »o ar- 
raii)<ed aa to lay thu conliuuoua Hhcut iu pili», alter Iteitijf printed on ooe 
aid,-, as described. 

Tliird, the ouinbinatloii of the indented knife with i)m roller, aud to ar- 
tanced a* to cut the ahaet into proper lensth, aa printed. 
Vm. Oniplon, of New- York Cil*, for nanowtea. 

C!*iiwi-— Tlic mc-Jins ahon-Q an*! cftiscrilx-d fur ftoiirinir the "trlnif^ Into the 
anirlen of this TV i>v the ,_*oiiiWiied »i|w..ra t'toii of liic Mi>-m:*rituf hri._l>r« or 
re-,!, to whii'li tlie 1"* nro ronnci'tcd, and cn;i(i«irir no 1 Ir 4wii;tf rlni titrinfs 
tn^tetber at sn.d 'iriltfe or rest, for liic puriio*o i.f r.li.-vir.j fi.. n-jijuding 
biard i»r r^ 't pLois ^if ver;i».-al pn^tins, as specili 
Uenry Hunt, of BrimkUii, N. V., tor Saoiing l'ro<«rve (^niatcta. 
Otatmi lftMiwdiigjw_wajB tha^felaaja^ap m 



I'ruut of the nlife of aeurvc<l knife, »o liiat strip* 
Im bi^ ha Mwadad to Aathar adgaa, with u* 
ohanta «f knlib or a^r part af tba maaUiM, tba 



or Its equivalent, attn^he.! ti.en' 
throil^li Hliiil tut--, J.r,.i:-(;i.' ir. ti., 
cvinentisl. to r. ii li r the joint iwniiaiiciitly air-llKlit, 
.Ins. K. l.iii.lniT. of NearsYarit HanaCoi„ 
f.%iim.~ Jhv union of the ^pgM pEila and aaUH, ia 



and a(\er the air hw been 

If I- iiir-iiifht, thiU it may I*' 
' ' as duacribedi 



leak jilaio, as sat forth 

I aba aWm tha triple batenioR af tha loak alalaa, la aomU 
outward aad haekward aprinf of lh« ham* pGitc, aa set Ibnh. 



ibiMdioiiwiibtiM 
tUaalianirilh tha 



.Toln M ivte, of U.irtin«h.ir/)i, \*«-, fir >tr;iwr ruttirs. 
f Voir..i. '-'fhe oonitynialtou ufilierak i i li.-.l.liT. .'iiKtriietc,! aa describ- 
ed, for leedin.' the straw to W ellt. Mini liri.liiu- it t I the \fx as apecified. 
t'hsrlt^ M .Titiiir i. , o; l',r-.|l,.| I, M i,4 , f,,r Printiti^- l're..se«. 
Clurii. s i.'l. 11 n iiil.iioiiii.r. nti.i urrjiiL'' m'til of the e) liuder anj bed, that 
wblist one sheet in receivinif ita iiuprvssioii the ahect to receive the uc&t 
imprvsaiuii will lie carried Kmrarda upoii the cylinder, nearly to the hed,{^ 
the purpose of bcin^ In readiness to oommeiioe reeeirlnr its impraaaion tha 
moBMOt after tho had atarta open it* next forward mnveaKtit, as act furih. 
Cbtlaa Ma i rt nna, affWlafcild, Uaaa., t» l>rinliuK I>n..ao*. 
Cbaat.— Ilavlnf <l«Mftbad my press for printini; on a iMiiiinuonti ol.ect, I 

elftirn the rn-iiVri.sti .u of the inlerinjrtellt'y win.lil; j !il .lii- r iiT.it fi-.'ii Ti.iller, 
or tliuiT i.i|iir. .li I '.lilli Illl^ nvii r..i...i'iii,- pri-^-i.Te i.\liii.|iT aii l aiol 
roller*, arr.ui^'i 1 j.n.l rAliiii» ill sisrfi a iimisih r a.^ t . .'Utw>*ivelv niiike ml 
Impreasion on the ei.>iitiiui..i.is sheet, at <ii. h 11. < ■.. n.eiil uf tlie ted, us net 
forth. 

In ciMnbinatlon with a double Mit of inking rulienn, I alv> claim the amnga- 
~ ' of the amis for Inking both *vt» of roOemlVimi a fuantain i ' 



tieaHy below the impression cylinder, aubstamlally aa desoribcd. 

Staplien Meredith, of ICrie, I'a., for improvement in Feed Apjnratus to 
Gaa (iciicralora. 

f-Teiirrt. — The peetiliar coni'trni.'tion of the retort, as ilesertbcd, v",jt,, hn\Iin{ 
the niort o!' tl >■ ••yliiidrieal i,|!»|-'. or -if .itlie- -iiiiiit.-'i- -hu|T., ;.ii I plai-iriL' 
■s itliin It il r._ \ ..lMilir oviinder, w liii'.i, !*.■ i: l..I,i-..». u-tii:itly pr-.^^ei.ts a lu-ut- 
ed Kiirfia^*' to liie tlulA, lul l ^■ol.^ i rt> it inf.. u';i>. ]-Te>elitin,f the Ituid from 
eoolinK the retort, and also ptevetititii; tiH: tMnruitt iri of sn> iacnistatiott OA 
the some, as set forth. 
James Spratt, of Cincinntti, t^hio, fur lm|>rovefnent la Bottta FtutmiHI. 
a*Mi.— The application of tha cnp or aavitjr, and «MI1Wt| IkraMAif 



■i-m- 
ai>d 



preMtrred edible snbalatirea, as set f4»rth. 

\V. W.Spiitriird, of Hisl. ii, Mass., fur Machinery for rianlnir Metals. 

^V-ii'it. — The tv,.|,^,iimii,jn .if tliti n-eeiviinf taMe or plate atoi il^ Jiriii 
p'l.tinis; llie ru li .1 III II', the adjilstaiile eelilre i.iii^, or their eijuivaianti 
thv lin«i-e, roj,.'i,,T ■,. itii 111., irm.ii |il«ii'i.n; talile. :iii.l lli. " 'J ppaitinf 
til-' 'sni.- 'i. . C 1.1 i.jieriite ii.< .~|.. |.iti,-il, .-iDil [...r the p.lrji ' " 

tlwi jiUning inuciiiue to iiUuiiitc iu eurvcd lines, as s,]t I'lrtli, 
Oidaoo B. Smith, orllultiuiuf*,ltd,,lhrl'aant«rfeit i.'nin Peteetor. 
Claias. — A gmft or hoia Jott hnf ooeugh to fwrtnit the ^eioniie coin to 
paaa througli, amiiicoti in oomblnalion with a Hvcr, ai'tiii|{ be^>w said 
gauge, balaucwl so that the wa^ht of ancli ooin will deprewi it so aa to let 
said vxiin slip doim Ihrouffh aaid irau(e, which is too niuiill tu alluw any spu- 
rious oi in ti> pass whi.'h i* larffrr than the (.oriii:ii.e, the 'evi't Vie. in.' h" tial- 
aiii'cd. that any ."in lu'l ler iLau I'm- lotiiiiui; w:11 ni.t he l,ea\\ tt.i'iij;ti to 
depress it : HI. iliiit 1,11 H| iiri i I-* o.iii. w io iiivr h^j Urife or t.«' iiielit. will atop 
in the ;.'ii:i>,o', nliile the ireoiiinc will slip thruii|{h aud fall oat MAnr. aa 
d.;s.riV..I. 

ilenry I.. Weeks, of lliuiualiaicllie, Geo., forf'otton Oina 



(T.j»n.- Kint, arraui.'iuif and aaourinf lha boaaa in which tha 
rullerw oiieruie iu a rev ilviii^ ar*4)uetttb1e Ihune or box 
so tha* tne mlicia can be aaQoalod, or set nt sueti au aiit,-le as mar l.e rc<|U] 



t, or ita oiuv 

t'le as mar be t 
Ilii r viir iiu..iniK\ ■ niay 
r-lotu- iToi.i the mlliira 



atbar «a*Nlt^ tjr patridfam tba 



taaael wttb a 



ait* or desirable, aa the eoumlhm of the c<it 
require, so as tn dis<'hiir)(c tlie seed, or fiK^i.ilatc II 

afler the oitt i-i is 'Iniwn olf by the ri. Ier». 

Se.LMtll, ;.,'iv\lli( t I the lU'ihli^' apriilt*, rir et-l o le e;it fee lintf liev.. ei, li.f 

ferviil vel'ieities, for the pnrjioMi of sprea^lintr, distntiutiior. or drawing 
ajsirt tho balls of cotton, so Ibat sand aud dirt ma} 1-,U " i., ..ud aa( ha 
carriitil to the irtnnin^ roUera. 

Thirdly, j»ssiujf ilio cotton afier it is ginnci between double aprons, or 
a<|aJvaleul dciiee»s wlwu said apnms or devices in-ivc with leas veltjcily 
than the irinniti^ rollers, fur the ptir^iose of eoinpresstujf and uialtinjf Ukoro 
coinjioct tilt' eotloK atler it i* ^iiitie.l. 

Tiioinaa Warner, of i..'lii.:*oj..<.. Mii,4s,. T'..r tnakini; Twi-'-- i li iii l*..irre.H. 

Ctum. — First, a new nuinul'aetur^ uf if.IIl barr+.Ts, nm'h' i-ut of h".|j<l bar, 
willl the flbr.^ ■ 'f til'- metal haviiiu; a ifrailnally itK'reasoil lai»t froiu tho 
In^de tijtlie '■ it-i 1'.. as siiedlliNi. 

And in the |r.-.v<' I >'iaiin makinir twlste 1 barrels by twisting* bar of 
nalal of the rcciiiire-l aisu, wh«.u iu ■ bcaited .sVi,tc, and Uieu bariqf avt lha 
enlihra, for the |>iir|sisc simaflcd. 

Bei^arotn Irvin^', uf (irecu I'oiut, K. Y., for rwldic Wlioal. 

(%iun.— AmaiiKing aiwl oainbininir the fl iata so as to form » iirinn 4f 
backets of rlininhif or sul.-Iantiiillv similur form, m b«1 firrtli. 

Tlii>inii.s Allison, ofMilt iii, X. f , („ stniw fi.tier*. 

Oaim.^l do ti.it ehiim cuttj;^' H^raw i-i nil <'!:.;i [ite diriH'liont by means of 
spiral knives set obhutiely anoin.! the [H-riphery uf a .nliu^ler wb'telt has ita 
a.\is Hi't parallel attli the axis of tho tee.l ttMo^h, auil wlii^'h operate In wm~ 
binati.jti with u iiarull...! feed r.sler. 

But i churn tno oonatrautioia and arnngvinent of tha aiyualabi* ihad 
roOar, wbidi is mad* gradnathr taperinc from Ita ends to lla aaoUa ar «M> 
die. In tho line of a enrtre, anti srranced at an aniitc to tho axis of the feed 
trotisfb. and ntiide to (>|>cr«le in ojinliiiialion with the ..-iluul r "f •.tr,,ii.'hl 
knives, and thereby fa^-tlitate tli'j "t" rali.-':i ol In.-- rnii._:Liii!.. lo f-'. r.li — 
this arraniretneni reii lerlnir the iii.< 1.lii'_ li:-^ .vjHjusivi:, .and more easy '.vi be 
manai^e I slid l.i j't in ..p!' r. 

L. 11. ItaMs, .if IvMiu t S in.in-, I'.i., !..r i .ru Shellcrs. 

Clutm, — ^Tiie iulrtsiuetion ol the wiieulaaiid anna altachod to thaapriiu*. 



lua.] 



FSOGSBDIirOB OP THE INRlTDlnON OF UBCHANICAL ENTQINEERS. 



I dbo cIiIbi tb« Siin^ npon Ui« gvtr oarcring fiir ) 
iw flmn tlw admiwion or*liall<Kl corn, u act forth. 

raiMr Ditktmoa, of Amlwnt, Um., for Corn SMIms. 

Cbdm.—'nm aaaib(niiiion of lbs revolting uprinfr^hallon wlA Dm M«th 
nikm, oprratiiiir » (leiicrlbod. 

fllmheii Miirvt , "f 8prini;B«M, Mivl«„ fur Imu Crtr Br^ik-.- 

flWM. — Tim »]'iint h»Tinu tlio [»iiiit .iC nu-i*ii»ii u m..! -I' ktt, with tVi« 
OpM •puci-:* mi'l huf- iMmln!ut.i.|. u-.tti II;.- rabtxT or IrictiiiM 

Hinm Sau J», uf ( 'iimbri<ljre, MasA., aoj Girv Camminffo, of Wc«l Dtn- 
Vt, (w Brick MwhlDOT. 
CTMw, — Wa do iHrt cUm tbo mads of opmUn^ iIm monM loirriiicii (it 



I of • cruk utins upoa bam nuiolnf acTon or itudioi) to \ho iiinnM 
wrriaga, a* that haa baaa aonloytd balbn In tlia brick iiiiMhiiM) of Jiiiiif« 
Dane, patented OelotiarM, nor do m timm tlio iii'hIv of nymfniz 
theywtiitg fyifltou-, iti«aaB or ■ Irvpr »L't*m!f<l by rcvuiviii^ i'-iuii:t tii:<l 
eoniieetinif ru<J; iw>r do wo olaiiti Ihr nrnihir' ^K ut iliL'rv<if iriOi tlic '--:>rit 
■liaft miul« to JWK Ix'iiMi'h the pag mill, and Ihiu uuermtu tbi: iiwuld oir- 
ri^j^o hy riioun< of a rev<:r*ii^ (aaraMlad toaatd «bm|M tha Uka amaoa- 

mrnt l« rontainn) in thr patantarOMMiBaalyACuBIBingl, Aiag.lS MM; 
aotB-datod Jane 17, 18^1. 

But we claim the moditeatloa of ineb armuiieii i em, hy ralieiit utintc for the 
ihaft with revertlut; aeir the abaft vltb eentinnoua mnli'in, oj'rriitirit; the 
earrUtri!, and prmluofnK the !ntcr\'al« ofruit, hv i.Ct'tic or^uk p ii itch- 

ing lUtemately np«n tlw Mad* coiioei'tcd witli'n . n ' iil 1 «.rrlii/t. wli. n i.y 
wenbcain enjlirorrl/iintyand i»rc«-ii«ii'H ofnc'i;!,' t n' iiu.- imc, wi'.h gn ;vti r 
aimplicity iiiul iltir-MIity.' 

Al>o> ils I*' inl'iiL^'t.i I. wilh the i>:-ti'n an'i tV.r Irvrr, wo ■■Iiiiin Iho si'il in 
the lever. nloued iKariims aud thv mwabln I'lilcrum (lin, ttic i-ontirt'tiuK 
fivk and hand lawr, tba ame Mng fbr tha |»»rpo»n ut t m iaaa l m or dinln- 
itUn|^Uia ■BMNiai af praaam of tba fiMon an tha ahqr fat tba nonMi i* 

•hmmI R. Tamer, of Breoklrn, V. Y., fiir I*rinteni* Ink. 

Ailm.— The ein|ilo)-inent or colo|»l>orw tar, prudneed and eombiDad ta 

•tnfi'.l. tfitli In tha miiiiiitUi'turp of |irtntiiur ink, and nUo aa a varabk Mad 
to - r ii' .m, t'l ni'Hlify tlii- vMi:>llt!i<U'>r (heir ink til Aiiit (111- tciupanMra of 
Umj it'uather, and tba kind of work to be cxeeuud, a* epecilled. 



I cf the loatltation of MechaolMI i 
BiimiJifhaiii, EagUnd. 

The paiyr raod waa " <»>» J tArf AtU M rtu H u t ," Ig Ifc. W. : 

Antan, of IXMidao. 

In the ro>>n;>itty rifnitlwHy trnn^it an i Ton hut prevailad tbat htcreasa of 

xcirrd inrrt'ivrx cr>-t in n c'ti.t ii.l |.i.';»>rii i-i, i'l many OllMrthlB|a ilian 

tn« niem c-sif*" o< fue i-i-n- mn,! ki i j- li ■■ •.ivr. Thin la oonwct only 

in rtftrenc*- ;t imiirfi .-t ni'| Iiii'i > '. If. f'<r ■■xii'mi>Ip, the rail* deflurt be- 
neath Ihn rullini lojiU, the imh^tnii'f tir,i will Int <iii»[^im>il, and increaiwd 
apaad will KRolly inciMLx like dUpI^vinciit. If the whvrl pcriphcrieo Iw 
«al of enter, tha frealer tlta apeed tba irrcaier will be the drsinu'tiau ; and 
ao alao if the nil aorfiieeii or Joint* be out of order. And in prnpurtmn aa 
tite aprinita are inrHicicnt. ■'. r. , arv non-elaatie, or do aot act IhrHiirh miIII- 
ctent ii|«rc to iiii> Inrato tin- •l o. li*. »<> will the dc>tructiva wear be iivcroiiwd 
by inrrpiwcd f«p<'i!>l. But wi-ro jill pn't* of the ».yiiteiTi— Kkllaft, »le*t»cre, 
r.iili, vd'-i-!-*. A\U *. I'-Hiriial!!, N~:irii:.'*. iTibrtT-Atioit,' anil »priiiir* — relhlcrou 
lis j.jrff T ti w llim Iho -^iiM-t' n... liiriicil art, thrnt* ni'i ina to ho no 
reii;*'iu why inm-a-ed r|ic*d nhiyiit.t iii\uUc unv rxtni *'i'fit In-jund the in- 
eraanod oonrnnplion of ftael, oil, and gt^^v, pruvidcd all parts of thu 
tam baproportMHMd to gaah other. 

Id inorMMt opm^ *ridi fanparfcet iii«Aankal anaogamenta, on* of tha 
NraaBbiaH ufltidiliAooMiia In Mavantlmf toriaa and Md^boxca fhMn 
r: the eanae of tha hcatinc la In tha linperfi'ct luWieallon. The word 
rton lit«r«l|y f iiftiirti*'* ulipitcritu,''"'. but tin- - n-.f i:')c).rt.-t thf prv- 
daa aalinn. nil oV crcnn', nr ncT.p intiTj'-i .l :■.», .■.[ ti>i. i i. tii'ln: V-i.li. -, 
moTlnc ^'^'^ upon ihf othiT. in <vin»i'iird nt' » r\ . mI i-wiuH ijii.hrilci*, whii'h 
kerpthi* h-iii-. Hi-paritnl, and mtvi- il« n-IIi-r*. Tlic nurturi-!* iff nirtJillic 
iiodipi*, howi%i-r Hj'piireiitly unmiilli, urc cotrip>>*i'd of ,*.ilicnl and re ctilrnnt 
angles of hirjfi'r <ir anialler »i^ee», acvordiiiir a» thr inctui ia hard aud poliahcd, 
ar Mft and rough. Tlierelbr* the more Imverfect the atructare or an axia 
I baarlnir. the mora viaciil iniwt be the lui>ricutlik|r nMterkil to keep them 
n oontart. If the cnahion of Inbricating material br linxiflli-ii'ot in 
_.»nl, eirnlnol rn''uiai livtwrcn the aaltcnt anvle* of ihi' niital, aiid 
bentinff tukei* place to aueh an extent ** to Iwil awaytlie luliri.^tjnir n'.n- 
ttrinl slid drive It iiiT. 

In 'ii'i'iitiitinir the Ktllfaee bcann;; uf 'li. rL' u-f Iw.i . Ir T-.n.-iunivi 

tn r- r.i.ior:— Firvl, (ba actual weight to bo borne ; aud, racondlv, tlia 
am iHit nf coacnaiiaa addiiigtothaaabrtor tbawaMit, wiileh hilar will 
mil. I depandaatboatWaii^of tba apringBtoMoMMilaawoAaloraa 
ahock. 

Baftna tba adwl of nUm^t, awB-ooaehea and ntltata eartliyee, with a 
aaslnam walirht of t tow, vofa oonMrnMad witli axlee, eiwe-liardrni'd, 

and with a 111 nrliii l illftaa WHai ti ar>n cijiiivali nt to :<<~i -i^'uirt.- tn- hu^. Thin 
if (sinivnli nt tn uhnqlM Iba. par niri' .u. l. i<ii tl r y.nu!-. 

Mr. NieUiiliii W'lod, In III* exp- rirui'iit« nn uslit l'rii-.i'>ii, tiiiunl tlut with 
lha baat nil. and iritli f.,^'l>hl^J!^^ rin'ittn-Iiirir,-., n !»upiTini'iitnU'nt Wfiifht of 
Mlfaa. per im ii a-.^c iIa' m iii-ntun of fric'timi. 

Soine of t'i» inril«.'«t rjilwav axlv li..,.rii;L'» wi ru' 4 in. in Icnirth by 2i in. 
dl!«inetrr: >nm*thlnir under 14 Iiu'Ikk of tutu! IwurinK aurfuco, lilted, ae- 
OOrdiMK tn Mr, Woml'* wlntlatinn*, only for a waKon of 3 tona total 
weifrht. II won!d nfcm a*tlio»irb tlirr-^; t-irc-^ Im^l Ik^u oaloiilatcd ft"oin the 
ifaied Mhiiftin^ of f'ti.'torit*!*. withmit any c^lciilali'nn of coitcmtnion. Probttlily 
thi* wan the mwou why tLwiJ aoau was siubatitulcd tor fluid oil ; increaa- 
lag iIm laofhiuaa of tha nataiiaToaad flir hihrtaatlen ta naka np <br tha 

Ym. nr.—*! 



tor diitfal- 



amnt ofbaarlng aarfaoe. Ii> rallwivv prn^-llco, it i> fotind that the Map or 
gioaaa wUah aarv** well in tha winter, U too fiaid in the aumniar ; a anre 
piMf that tha baariac aarfeea ia ttt too amall fgr aajr labrinaiinn with oil, 
wkieh oflbra tha minunam amoaat of friction. A atrena obiecOoD to »uup 
lobrinuion in, that it reipiires a voi»idL<nUila amaiUM Of flkliaa in tha «ia- 
ter time to iiuiki' It tluid ; aud i: it poiuelknaa dlBaaltlo Haita tialnlnta 
uiot.oij wliun Ihi- ltvm*-!' let* Wt-n frnwii. 

Ill 'III „?nr!. "t' hiifn^^ay iMrri.i,',-*. tl'P nil rhnmlw^m an^ rnntailli'd 
wi'l.In f| f wl.i-cU. ntid R'.i-lvc. witli 'hi iii; ul it'll pri'oi-Kn ir.vnlvc* (■^li- 
cii'iii liiriTirjitii'ii I if till' iixlc. In Ike axle U>xo» of railway lurmi^fra the 
greoM- or oil dors not revolve. In tlie hixhwav witceia ibu oil ulwayii ha* 
a tendency to re»t ill tlio well or tnagaxiiiv below the level of the axle. In 
the ordlniiry axle-boxea of railway ciirri«)(C» the ervnao or oil i» above tha 
Irvel of the axlv ; and u tho oxlo rovolvw, tlio on nr grcaac, or ratfaartiM 
pr<'ii«e { oil no! bi'inif uned, exccjiil in pji^niien) jiainieH through a holo or holea 
its tile K-.iril5i; t>rn.--«, n-iiich titix oli tin' U| l.i r hitlf i>f the axle ; imd lhn« 
ttiL' [.r I. . 1^ liKf ^hiiT'ifa halld-liull; Uic fuhriiiitititf liiilLTinl M.lpphwi 
oil tliv iippfr fiirfaoe oflho .'i\h', and puj--,!;-* iiwttV at the lower like irriat. 
T" iiiako tiie Inhriratioii nv>r<i iirtaiii, tli* liolen are of larjfc iiiw; anittbis 
inviilvc" an evil bv diniinihliinj^ the iH^nrin^ »arfiice at the nvoat important 
point. If tlieae itoiea ftet atopped, tha Inbriealkm taaaci, and beatiqggn- 
aiioa; B»d thcra are no nieowi to ramady tiia a»il^ aare ty Wing tb» bwil^f 
from tbe axle and Inwninc UMir* graaaa. 

TliiHi, in the "r linarjr railway groaae-box, there la notnnly a (treat waMa 
of i;ri_':i,Mi. hut ulho u vary imperfoi^t mode of »ircurin^ Itibricativxi. The 
w<Jl'iniuli' cii.r iiiirdi'iird axlea of a coiiiinon road carrinaa are cspabla of 
ninnin* ;.<> n tnilo over a bad toad, with ooaa «iU««> •aBNllqWM- 
tity of oil; wiiii,- riiilwiiy axlta loqtilia greaalug averjr iw milaaar laai, 
with KOine few LM-vpilnu*. 

ImprrK-i' I with ihtKa imperfeetiona, tlic writer, aoine year* bock, began 
tocnnaidcr the ht^t mean* <4° rMnadyiDg them. It wa»' evident inat tlte 
onljr noda of applying arena or oil to a lanra aarftca «f tba axla-bearing, 
tmaat 1h« mdaraida, in tba aaamen awda ofM tmm bottom tfaia waa 
•earcaly pmNtoibla; and the ttaewtlon waa, eould lha bottom be etreetnally 
alft>*d withiiiil tn c>inllii!nn the uxle a* tn tiinke |<«rtlal licatiiiir dainteruii-, 
Tl>fe wa* acwuipli^lii'd Viy uppU iiiir n 11<-xihl,i i-oniicctjun K'tiAi.-eEi the ii\3e 
and the iiiiier »irie nf tlio 'ii\le-l>:is, on.l iimkiiii' lim h"lt<iiv. I'f Ihv l>i>x ti^tht. 
In tlii^ modi-, the ere;i*e HUiliif the lower part i if the hi a, thi' wltole utuicr 
aurfare of the nxle WU.1 iHitbed in it, while nil dirl and ^i.l were excluded. 
Moreover, the ureane bvin|f us It were in a writ below the uxlu, any aeui- 
dentol e«tr.>Meuus matter* eoald *iuk to the bottom, and not be Irrougtit in 
contact with the wearliitr anr&uo. And anpivming ih« upner boles to b* 
entlralT alnniied, lubrication would go on i>ntwitfaal*n^ac. It miMt be ovi- 
dent, that Koding from ihoTc, in alleaaea, iuvolvea tbo ablMa ( 
liiiir tn the axle, whicli feedinjr fmm below obviute*. 

T.' |ir in. If ii/iiiiiM ii«-J._-ii^..l injury ti thu axl. -Vi aiifir', the wiilari*^ 
vi.l. i .tl-.i T.ir 11 Mioii' uf nl.rinkiiu' I'i'i u 1^1-. Ual ii..- lu-ui the ada-alM, 
nj thiit III f II..- uf vii'siiiiri it mi^tlit be removed aud repluvv'd. 

The I'ojI.iwinij i< a deneription of on* of lb* axlo-boxea, invented and 
patented li\ tlie writer, in May, 1H37, auployod on tlia North Kent Una : — 
The top uf the box ia circular, for a pecuUar attangaownt ofapringai tbo 
box la nvt ojirn-fraated, with * movabk ftant In MiMh bV NM*a ; • 
irrcni'e-tii.'hi Joint being inaintuined by nn alaitle aolwlanre belweiea. In 
till* tiiode th,' interiiir nf the Ixix ciiu Ik- iiiiiH,^i'ti'.|. and a iiew hm-,- applied, 
without lif^iiiL' the fairriii^fe. The !i.ti-k ■■: iJn- h..^ puiii'l cl r .-.xU' i» K-n^i 
w.th u n iiitid i-dL'fd proiei tin;.' Ijp. A j'iii'.e iiieiiii. wiiii u tfirre iiole 
(iTIiiiit the ttxli , - -n III I li> III Itn !'i the biii k "f the box, a ilh a pie™ of 
leiiiher, the orill- - '-fithirli .'uUi^'ed into a piirtiid pip^'-firiii round the 
iLXle, to irlv, iii. rvavil Uariii^' surlnee- Tlii* leutlier prv->*e« va^iiall}' on tbe 
axle uiid nil thi^ lip of tlie bux, and thiia a tifht ioini ia maintained, wblch 
pri'fierveH the ifn-nKc without ovcrflowiijg above tlie Icvd of tbe boUom of 
the uxle. The iHilt-lioIca ill thu nieliil jJale are obtoiiff vertically ; ao tbat 
when tlie uptier bearing; bniiM wean*, and cnunci a eiiirre-pouding wear in 
the pilate ana kutlwr, and a coiKtujiiont hak Iwlow, the l»o hitler iiiay bo 
drnwii upward to flt the lower |«irt of the axle. At tin- tip nf tde li.ixlliere 
i* II »erew tap for fe^idin^, with liole;* thn.iiifji it, '.i u in.il of the iljirreiiH 
Olid eirre^ ofair. Tliia tap servei* to f,-,*.! uti njijM-r ehiiiiiIxT, huvini; holea 
Icuiliii^ to ilie s,\tr a-, untiuJ, and alao to fcrd the lower chamber, which, in 
addition, cuU'ht.-^ the |truui*c that I«I1h ibruuicli fruin the upper diaoilwr by 
tbu working of tbe axia. A jiieee of huni wood i* aMilied Mlwoan tha ana 
of tha axle and tbo fkont af the box, to pireveni the waar of tba aiioaldor 
aolhr of tho Iwartnf bra**. Two roller, ofliicht wood float on iheoQor 

irrenne ill eontiict with the lower n' lr nf tin- nxle, iin-l r] r.m .-.rr* nptbo 
luhricjitini; miiterlKl if it hapfielm to Ifc- U|.i» ttir U'Vi". it' hi-;- i.v' 

Tile author next de-*i'rilA-il an uxle iii.il uxk- ikix. iiNi- h-rui. iipj-rT and 
lower feed. To retain the ifreuiie i-ir oil, a eoui^-»l iiittal -pnnj ii, iiiirrteil in 
a 1-orrei.piindiiij,' cireiilur jrri-oc at the buik of the box; and by pre.-*iii,f 
■gainat a strip of leutlier liuiiiL' the I'niioe. it f.irm* a ti.'h' j'lint. The 
aanall end of th<^ eonieul ftprin^' elipi* a li^-:it'ni-r |ii|rf--,villiir, firi,>,l .in the axia, 
wbicli collar niay either revolve with the uxh- in the itiiiwll end nf tlicaprliig, 
or may be flxe«t tu the spriui;, and the axle revolve within the leather irillar. 
A.|> the apriiiic expondx <i|ni>iii>( the ifroov e in tbe box, it ha* no Icndcney to 
pr> >>tho axle or luillier too li;,'litl>, »o bk to eauac ftietUm. The coiiical 
ftpniiif in pTi'v^nU-il fVoin tiirniiii; by a ntinl : the cl,?^^ of tbo apiiiyOTaff^ 
lap eiii'li i-ih, r. - ii ki-cTi out dirt ; and tio- leillow f\Mfv b«twaaM tllO apftag 
and the Axle nmy lie filled with 5|iatixe <ir ei-lton a-uste. 

All *x1c-1k>x* on a ninular ammgemcnt. in whti'h in a IHWlnal pipo nf 
blocked leutlier. in >eeure:l totbel>ox lip by an ela-lic riiif, nlmilartookag^ 
ring, and clipped tu the axia by a aeouud'rii^. Both tha apriiw oom and 
Ibaiaalbarooo* will, by ilnli flni ami iii.nmwndali iwj liimiiUi moira- 
ment of the box, and prevent looae wear botwton both them, the maid 

fikte, niid lejthi r. In uU ra-en w!i. n iiny niuterinl eouieK in ounlaci with 
he revolvni/ ii-xh-. i'. ir* i.^-fii;iai iliii; Mr Mirfa<>e In: p'lijH-rly ,<tiii.»i*ibad, 
that the prwure be «a Ii«;bl aa may be conventcnt, and the lubrioatiaB 
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DIBTBIBDTION OP PBBOIFtrATIIHT IN BAIN AND 8K0W. 



tation in Rain 
ABMrican Contluent. 

ftttm ■ jmpn imt bcforr tli« !<--tniiin(i AoHiatii n. nt OrtUuid, 1HM.] 

Tilt lii"»t ••triliini n'sulli- I'I'llic i-flln.' "l"<T>jiti''ri» of Oif f;ill 

ofniji uii tliia pi>r:i..ti .r( ilic tiiittiiioiit, in Hir (Icvrlojuociil a ./ 
tjwnnifrii I ilfiril'Mlfm. Tliii> mn<4 iin|wrtMit onaxiition way, Ihrrcfore, be 
io*MliKiil<'<l ■» > niiK'li mora ciTnAivc manner Ihim if tbe revcrM were tli« 
mn, m on tbe E«>li'rn CnntiiicnL, niid treiivnill}' elMwIicre. W« Imt* • 
CMiditmn ii«r« rrrr iirarly rvverainK timt ot° EnroM IndNd, fal mfW l ta 
Uie liii<iii.'-liat<' iiKliii'iiur iniivin uf |>ri'<rii>itsli<>n, siuithlii !• namnMnily w o 
cl»tv.l w'.fh the lUlril.ut ■■ti. 

I'm-ipiliifii-'li iiv ci^rt'.n't I 't' vntiirntr.I \ itiintc^ nir nilh ]-'rtiuH!* of tlio 
■firtti'ii «iirfaw liai< U'*iUilU Wt:n i<>iti»i(lcrv%t Mie irrL-At iudimfiir or initiatory 
- - ■ - ■ ifli,! - 



GtHHWl 



^.and, tli«Nfen,«M«aiiv* 
which •AMd almipl esar- 



To 




ivma 

u oooHMNi with thiib iM 



) upon i<r«ci|Mt«thr so imlsoed or initiat«l, and from noch 
of aiiplJXi W""fJ wn'it'Iv b« iKMwililo, further tluui to refer il to llto 
•nnertcial ntiiiwptiera, and to llMaa obvioo* oaaaea. Buck hM hum, to • 
gicni exti-iit. tii» tlivoiy af piMlpilalim and of lapf^ «f I 

Bentn li»M li'.iiiorto. 

Hi'f .fi' t'l'ti-L' 'II to xhow tin* e«Ri'i;tt»] -IJtTt^rv^nf^p fii^iinUy cxistin/ V«rl« 
ll.i* )is i.i-i!i<-i- iiM l » li»t rpMly. M.t< hi-i-. VIC ■u:i\ r.'i.. r i.. -. fin- I!mM 
wllich'verify it for (•■•rtioii" ol'tln- l'ji»!frn i 'omui. n'., »n l <?(»cm.ly in Enjf- 
hnii* An lainMDi^ Btiionnt of <»b««r^-nlI0tl \ia» t<i't.'ii tnvk' ill Ki^trliil*^ HfKm 
thaidlof fiiili,andlh» tfi'ii«rat |>rr<'I|>il«tion in c\vr\ ii-nn. Yc: f«w mne- 
nl or comprsmnni** d«dactioiM bar« been dn>»D, (wyonil !>■« mm Aawr- 
ralnatton of iu a«wlM bad ahanoiar, KMk diatriM aeeiiM to »taiia 
by itx-lf, am) no ana of thtxa <llMric<» to UlwuaM analharitt aoy detrrai'. 

An » rill'. Ii'iwfvrr. no fiir iw a rnlp of dblrtblltiMI n»3 be eowidered aa 
atUiiri-- 1. I I'K'vutioni imv.- the iri«at<M aBMMUlL Till* vcrlHeatho 

eorru-.luii" I'l till! Iiyi- thr^m ri l. rrnijr the aiipply to the lower vol qiiw of 
llie utinonjihiTi', luiil I'H.kliiit MO I'lirtlnir than »iirr*«' win-U for tini im-ait* 
«f it* transit trim the iMii">ni:ion of iln> [ir«-iiiilu!iii.' -iirlU v. 

That this, liowovtr, i" a <«u«e •iiBliMiii! Hi if ni' v tm rtttire daiM of 
pbvnorariia of prceipilatiwi in Karop*. or i ki-n kiiirl'ii^ l. I oaniKM baiiave; 
but it maalia tbo emrt of more ireiwml iiium"< ko n.iii]'l> idy, that noattao- 
tion has bi en iri%Tii thorn. Di»trirt>. difliTiiiir bnl tiiMli'rutal^ in aleTalira, 
ha»i' (tri ' ■' . - - I . !_ i-. _i „j V 

great<T 
W«lrr 
lilir". 

an BiijiuM!i)t jtliiiii, ii» r\tt\\v L'oinnioti. 

Moro aiiruu". r<iiiir»!>i!i c\i«t Iu Somlum Ettrn|<i— tlin rrifion of ;h« 
PyT»nr'», a"" i-'*^" "' Alii-, "ii'l «> I'miomiiuitnig i» tlii* putrcmcly 
irriffniar and div<ir*e diathbtilioii, tliat the uredpitaliun of the crcat an»»f 
North- KiKieni Europa aceina to have received no aMentioo, if il doaa. in 
icaiiiy. (ircwnt other eotiditiwia. Then ara many nnauna fur iwHevIng tliat 
Ibal iiortwHi of llie oititiiiL'ut has I 
dyirai'tpr of tiri'L-l|iil«:iou aiiU it* i " 
out "lata to JutiTtiiiric tiie |ii>iiit. 

The llr~I result of tim irroiipir.it atid raiqMllMM of the o>~iT\'nli'iTi« i<f 
prpcipitatlon on thin lymtiiMiiit, wiw ihe dlMUViTJF Of n tf' iiprii. i-wTLtiifrr^v m,.! 
corrv^lioiiilrniH! in the aiQouut reported at MatiiMia near riu-h mlirr, or in tlie 
aanw Keiwrai piivMcai iaiMfaillf of aiaTalion, distance froiii the wuh and lati- 
tii'la. So caniplete Ikaa thlt (TUMiMtiy prmrad to lie, tliat fftaphic iUuntnuioo 
of any ainitle Dtuntk'a amount ((avn cunmitric ana* of llMitar abading tma 
a niaximUTn di(-triot outward, and a icviivral bMBttM fM|MlltlOMM[ 
amonui, without regard to any phyxinil (•ccntitrltlai flf MnMb To UMaa 
«|iarl» of iii'Tithly .iS-ri'TiIiori. tli« LTilintalitn vtn MHMljr ^ipnrviil, slid 
tile inaxiinurii d -IruN 1:11 u iiTiulcly iu every ]>!in. 

Kcxt, M-i- >if'*tm-' ■r«,v <n.'ft\t^ in amouu! t/u' to tflreafuMt, Vrt-i-niise n 
mo>t t.*oii?>pU'iioUH iltti'TiuiiMif'ion. So fitr from tlio AllL-jjItiitiii-?* adiiiii^ to tho 
aiuo-.iul ijortiiiiny fiiUin? in llm latitinlfrt iliey li'ytipy. thpy were fiiiiid l<i 
iriva inarlc>''lly ivf tluin tin- Ohio aud Ml'<>ii-i-lppi Vaih.}', nml U'* Itian the 
AUmUa mni't, or any liitt: of (luriillel ulwcrTatloii, And tin* decrt'uKed 
aoHHittl aecriif' to Ik fii'lly »- irrcut as that due to the decnaxiui.' lompcniturv 
of hifher lalitudin. im iiii eloTiition of ff,f»)0 feet, givinj{ approximately ade- 
frc-jL-o' of ti-'iiip<Tatiir<T often drirrcen in the inuaii of any month, would have 
no more j*re«iptt«tioii than a point tmr enough north to give the name mean 
Mnpamtaiv. 

Tlia Board of Commlitaionen of Ptihli' WrrV* in Vir;;.riim nnwillini; to 
t tba reported ainall anpiiiy to f«o<i thn navijifihU; nvt-n of tho Stale, 
..Igmgaaafc tha oppoette naaia of the princintU rani^ of the AUej^himie*, 
Blli tba maan aantlai amount for foar years in but lliirty-<ux incheK. while, 
ftrllM MOM paitad, tlie Ohio ValUgr naa ftrty-aoten ioaba^ and thi 
of lb* Atlantic eoart. fbtty^lhra*, fai iIm aaaa faHtada. 

KqitaOy doridod la th« etImliiatiOQ of Isoil oRbot fn ttmjr pgalUiMi Tn Hm 
rnite l Sl»te», ciL'"! of the Ko, ti> MoMutiiiii*. •Xf. pt, j-erlmp" a portion of 
liilie liimni-t in New - York. uihI -"i.t .1. \ ;4^.o^^ \h ilu- -ii. li ii^.-ltx. Tlic ■.t 
flirt, hovrver. Ilmt ti.e Allt'L'iiuiiieK, an H wliuit', ^rcal y diiiiiuiah tlie amount 
cfprv ipiutioii iu tli<' ilifitii'ta tlivy oerop)r» tfaotwli thajr Mbibit Aally ibo 
aiuiii: rviuiiK try uii4 coi.iKctioit orth««r*B«af«afiMaaaw«aili,MfoMtliair 
UiM). wkicii prevail olacwiicre. 

ThaaHunMMMl rfMrttai(te» |M«a«rvc--< thi" 'VinnMtqrind •amapond- 
MMt of idjaoont atationa and dlMrict*. It al>o dxHoaaa now lam «r om- 
MaotdSatTtbation, and puiiit* i)i<irt> dearly Ihu Ic to tba primvy MONca of 
anpply of motaturr to tiic <MniiiM'^it»'. 
The ircui'rul law* of iiiijin annual 

f rv ' •■!!' ■ ■ 'f iT;i'iitf ii'tl. 'Tie of 

r-v i' i'i;,' N ■i.;'- iilui llie 
vM iocTAMf <if tiftatvm. 
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fa aOMldMOO with tlis f^rai. the maximum of tbi* porthM of On ceall- 
aaot, «■« of tha Rocky Monhinina, ia fonnd naar the Gnlf Cowt, and a 
VQIialar decreaae in this amount, in a ri^hi line, acrnaa the tbennal IHlflO 
BOtthwiird. Tlie runiiiiinnir exi-ej^iotia nrv tiie dry ptiina of Wiaaimain, and 
Uto ilntario VnlL y In New York, Tl.e fli>I ol tliew niny not he «ip«<od to 

ai'Oiini en' Ti ',. ..I It If iti (.'eliend lii« of ili«tril)Hli.NI aere iia Li'lilprvheu- 
.•kiveaa t i il njii. Ii li.'l.i* livr tlie I '"lllineht eit»twarvl, lor til V ri'HM'li tliiit llie 
very I'xtriiiir.iiiiiiry ,Mii.iitioil* i4" the riaritii' f'owt aiKi tile l«ocky Mouil- 
tallia iini-l iii'-lify it, liei'uil'M' of llieir iiem- pliyaieal coliooi'tiikn. 

The other JUirieta ulliided to arv lean iiii|<orl«nt anonudlee, iboogh anf- 
ftriontly marliad and deeided in Uielr chanwier, niiah aa tna driMt por- 
tkiia of Iho cpntiiMM, aait of llM |diia Ibr lhair taaq^amlM 

The (vneral poaitMHi, howover, renwiiw, and in aenfdanea wMi It, w« 
And an uiiinial uieau of nearly aixty inel pa of water falllnir at Natchei, and 
ill < Viitml A:a)aunn and Oeoryiu : ./i/'//.ri <ir inc)i,t. thruaiinie ita urea further 
itp the riMr, aiid toward the Atltnitii.' o'lial ; Itlly ini-irs reaehiuir '■" ''.un- 
'h'li, s. I'., ui,d \n-.it\ to flodlMiati, on the uVio, and to Mu.'o.utiijp, lutiii, 

on ti e Mi*,v. 

In thia Inat dinrtion, the mean of later yean tdda maeh to tlmt flrat 
meaaurvd at St. l.<iuia. aii'l Ilia comapondence of neantycara of oWrra- 
tion, at differuut plmvr', ii -ueh llial w« oannot doubt it. 

CoDoruIrk arena of deereiminir anoBUt thrual themaelvea norlharaidftom 
thoir maxiinntn diatricta miiinly, in iicnirdanec with lUcae freiieni tajita. 
Tbeie ia ime excrptiim, liowcver, whirfi almnld have lioeri iioiiecd canter. 
It la a f/wi'/W/(f ^#*a tiMifti "Il imnuJi'iti Aaijf, e-|N'i iiiIly >ti the Kmith. 
TnU inny U- f lilv ire' un'.'-ii f't in the f.'itril wir.da ar.d '-'hMit atn;'«|'iii nc 
of Ihe-e loroliticj-, diirm^' tlie portioiia of tlie day mtwl (fiveu to profuao 
preeipitalion. 

We have, then, tliia n-inarUuhle ratraiaal of piavloua ffcncrnliintion on 
eont inen tal pree-jiitjit i' m, whieh ffi v«a oa a mannaam Unt in ita tmcat «»J/ar- 
lli"t iKUri"r. The MiaaiMjind VaUtyjgivea flfty inehaa, whna tbo Albintia 
euaat ^ivn font -two, and tlw Ohio Vafley |ive« Ihrty-eiKht in talitndaa 

where tlie Alli't'lintiie* irivc but thins-aiv, and liie' AlUiiIie co«*t bat 
forty two. 

Thiji interior iHatrthntion ia in ji^rt a law ovcrnilinir the Incal cffeera ao 
eoiiapieiloii* iu Kijr-i',' iiiol in '.h<- I'lu ifii ■■■nl.'.t*. an>i in ^' tiie 'iivrpi' itai-lf 
allo:iiiOoiia. The .11 i • il-I UtAii:^ ' ti tl ' I pj-i't Mi*-*!*":!!]'! lui i ■ ii-it> \f Um 
Kreiit for tlie rijrid appUi-ation nf the riilej, leTv^ fcTiveii. Iowa ^'ptna. in^lwl, 
to h« » fveua iS eieaaalve firwipilation, in airikiiiK eoniraat with the plain* 
Wdtlarard, and trith t]io laKo country. It i* intenaely healed, however, and 
vary lo* Siiaoaatinaalal aiaaao ur ia tha inlarior, and it miy ba that a 
—...a ^ , ^ w tmw t aam»Kf Un mm iaaiaoaw 

th-- 



eon'itient, point. 



... ittrtmy 

thai MenMi now 10 MoBir U> it. 

Tlie~' ifi-M' r»1 fii.-t- of the diatrlhution of rain ■ 

hy tlji- ,-o:,liT.I iiLilil-Iii'll, lo A a"Mr y . .r" < i. p;'"y frttif 

*urf'if< tetUiU and tui/a*'' atmi^i'^tr*. V\ v liavi: no i2r!t.|(it i.hj, in atilolinla 
from oceanic diatrieta towania the interior, hut a law of liiatrihution on lliia 
portion of tfaetVHItinelit apparently di^eouneeted from any oeenilie eonaidem- 
ti'iiia. I.axtd areas of eMiiM-iratiUir .lurfaee, alao, if they iniluenra nrecipiu- 
ti'iii at all, a^-a'iii to >t**'rfitw* ratiirr tltJiu im rttw the amount. Suen b cer- 
tainLv the eaac aiioiit the irreat lakca. 

'l%a ocaaa wioda whieh re.ieh the enntinent here arc him, and of little 
•Mae<|BaiiaeiBthaaaM*aiitnf air tiny tranalVr. frof. ('«nn liaa abownlbe 
reaultant tnovement of the purfi'T li'moapl ere to lie uniformly and mark- 
edly fri'ii t'.n-aTil the -,11 oij 111,' kIi .1,. .\;!iii;l,r .•ou.-t to 55 de»-.' N. latitude. 
I III ill. >•! Ill i.vrn ami 11 lit Id.' ri-. illu'il for tl.i- \t ar ii" al»o from the 

cooal, iSHujiUlini; Ihe fc-rre and niuoher of a iliila oi»atrve,i, lind interpTetinjJ 
them into the a<'tual voUunea of air traiiafrrreiii. The violent and apaamw^ 
wiuila from the hind u^erimiaiH'e the longer continued, and aapiratioti 1 
tha a«a and Ike trnda wind liecouwa initialed in thia but of nolanl • 
ttaoa, tar tka ndmUm eTlUi moraimnia to thair i ' 
TmAh* tu roratarand r«cocn1»d dovclopnieiit. 

Tlie aniilhta.^! ivil.da att»-lnrin/ or | reci-dillff atorma in the interior, ar© 
nire'x or iK 'i ' ''■ 1-1 fi i fr TO tin -*ea ii. l ial ilirertinn. Tlo-\ are aa ,le- 
cidel at I'oiiit'iLii. .M ;ril.i-"t t. ill let, I'j ■Icirri-" '' liorlh, aa at New-Y'iirk, or 
<- »lil'li'li, S, I ; and ih o- ilta'r in-e hrifjo aaturiitrd > I'hiliu*- from the ac* tO 
create a *ior:n in ilio iiiii ri'ir. Tlii" eliarai-ter of intt-rior i.irirani]Catiou, and 
of |imecaaiau biickwurd of tbe aartiiee wimla, hii* long been unden-tood In 
tbe CBM.' of nortbeaat winda and atonna. The tm m pnoiaely analogoiWi 
and thouirh they may add In aonie deitree to tha aaiaiurt of procipilatMO 
iu general, and Iu aevere »tonna partieolariy, they ara never Ida iadaa> 
ing cauaea, and never L'ive, from the volama of aeaan ifrtlMgpMajbMV 
eonaiderahte amount ot^j-reeipitation. 

The coii'.idi'niiiMna to- 'S-.^nrily ^viiinpeled with the phenomena r fdt»(rl- 
biitioit r, n.l' r tl l".,- r,iii..ii* ■ >ur. \ >*.«irm ^vniimencsnir in the Mi*- '-'i| pi 
\'alley, an<i atteiide,! by iaitii aoutfu-aat an<i noTthcaat winda, vlttU ut*t 
^in4* an UawiKf "1 lir Jllantic (y-n^, nuiy dialiibiite ahout Wlieolinfi aa 
it* muinum point, f<inr Inelie* in depih'of rain, tliading out to mora at 
a diatanot of Jiwr baiidred inilea in oveiy dlNotM 
that Um iaimaaao amount had •ooiaiiialHid i 
which lower atmoajiltoi 
pla.c'e. The dlalributioo 
i-aiio' eo|iipri-liL'li<,t\e 
ai.'l Teiii..ie au]'[il\ . 

K'T tlua aiiji] ly. we eon are rio eai'.*p adf.jiui'e. rx'-ept the retiiruitiif 
e'lniien't al rnrn til, li-iinni,' \» ilii il an iiii.oiin'. iit iiMii.Inr,- wi (,;|j it cannot 
Hitalaiii iu the ooMer latitude^, an*! tunlcr Ihe eondeiiaation to wliivh tbia toaa 
of ileal anil c>inae<tiien( deaevnt of ita voiuinea reduce* It. 

IXuaoendiug aa tli«*e voliimoa do, in aiiv<a'a-ive and oreriappinfT afata, 

. ^ , ^ and changing ftwn loaUtwoat to w««t, over the belt of deacent, the aoppiv 

iiA. il nniform, and llwtHaled at every point, thoiiirh IIm cooditioua whli^h may 

uni diatribution may b« itaMd ia harlng iniiMnee tha tima and aaanar of ita prMipitntion may ba <|aita invgulai', 
ah k»n^itr<^^n»m |f aiadiii rf iiiMi . aadttoailaltoa rf tjg^ ^jjw^hwm wapw*^ tha iailiiUnf fumt ind tlM 



It niuat be ebvioma 



>unt had loaia malHid nuMil toarao of Mpptar, fat 
■pltara and aarma winda wM in anliroly anbomiiiia 
J on fer each atoAUi, aaaaea, aad yaar, f iaawna tba 
shiiaMr, md nftia nunamrily lo tha aaato gcaeial 



THB 6KBAT SZHlBmON. 



US 



Auoso •Icriilcd nonlUcii In tlio wmy of mtdwniad oootli 
iioiKi wliicli miv outllleii to uny cUim to prwUoibUiqr JoMrve 
Uiui • miiliiplyiDK KCtf ifkpliBd to ■ hotw-pMnr, and wUMlad in • i 
vhat obMura poNlioB on the ffght of llw nliMM*. 1M* IMW mMii^ytag 
gMT mm ftuMA hy VniBk OUriMB n«.Im3» BtaoM^ Oil In 
Avgart IHI, md Ik* ddn b paUhked Mpi«a lt9. 

'Dm iimiitteB !• MMOei<*lbl« of numer a«u modlflcatlons, nil <io|i«ndiiif on • 
priaoipl* wktah mmf tfff to1«nibl>' nimple when |>ru[>crljr «X|iliiiD*d. To 
lb* dii(nni| tig' I| >■ iDlrodiuwd, ana rc'|inwent- 
Iig • ftnd ling, with iiiti-ninl gear, 
wd «• • fMTwhMl, mauntvJ UmMiljr 
Ml Ik* aod of tka enuk < /. If by 
mcanii of • ativanal Joint, or ottior- 
wi«c, ■ rotary methm b* ooainnml' 
(BtcU to tb* whml « f, it will evident- 
ly tr«TtJ tnsiind thn interior uf X\\o 
ring a n ff, mul will rcvotrc the ftimA 
on which tlw cmnk, # is sccurt'd. 
Tilt! ratio of velocit)' depcii'lA on the 
relative praportions; aolhut ll'«r« rn- 
lariTfi tUo (par wh*«l e<', umi •Imrtco 
tlvc leD||lk«f th*«nBk, </, until the 
»hwl eeit of ncarty eqiul •■i'o with 
tb* rinj^ a a a, Iho LTnntc h)u^ wi:t rrvnlvi* inueli iiu«t^:r t'liii'i the 
who*Icr,' nn^i tlii^ lit^viro, prr.pcTl> s*rraii;;i 1, tur.imo!* a miilli|.lMiur i;v;ir, 
\il4i'h rt^uy trt* of i^rvnt :*,trv in -ri;;.f ijitt, luiil vrlr-oh ir* wyll 

w> rtlij- of Mady, if only aa au cxiirv.4»e lu fuuuliariuug ono with iwmpleX 





1h* i phi ri ai l mid t, whidi rmla in ■ conwpomiing MukH in th« rnd of tk* 

■kaft O. It« nihvr end ttt« IrtOMl.v In the e>'e of t)i« cnuik I, attached to 
Ike quick shaft K. M ii n n-eitrht cn»t Ml the emrik 1 ta lK(]»nrc Iho weight 
and ccntrifiitfii! fnrc«' itf !hi- K l* ajul w hri-I *' C, which Kltuft and wheel 
are ntH'0^»'!iTll_v i-iirriv-ij uri i;"i;i -Ji.- iitu- ' u .rl' c.ii. li rrvi.liit:i.ii > i' tiit- crniik I. 
Iti llli^ iimmii. nifiil •/". / "rif.- • r.trU 't-i/l K ■« l < /Ih. 'S-jf! (7, m 
0t4 d'MtntUr of l^t f<K'tl C 14 h' t\' :Uf'r"\-y --f .tt.tiK'Wr i ^ f I J, njii- I) In 
tlio uikffravitij; itru aa 5 to J ; conM-quenll^- whtm G ruvotv«i* nnw K revolve* 
S timca, and the amii|reaKnt baoona* ■ ■■KqifyiBI flMr, wk]«]l niBlU||nw 
the number of rrrolatinna S timea. 

The form «ikiMt*d la rigan t may be new •■f^«*«d I* k* <l m j« d hf 
iwmavingdMkdaiid aoeh*! Joint a, aad Ih* k*T*I wkt*b B B ud O 0^ 
mt MbrtttallaeiiidHdrflMtk*4s*iaiaaaan«t|(a«t ftrimiMplri^tlv 
iBtaMdSW. Tk* wdl^ilylm i H tiw w ijr of tk* wbol* eombtoalton wy k* 
fko* imUlMly MiodMad ; and itli bat a almpk alep ftora thla anppaaad 
•M ta tka tarn deOBeatad In Flf . *, in which both the whool* C C and D D 
are flied an • abaft, F c, which *ba(t i* 
i!up)x>rt*d Iqr koing hcM Uionvly in tk* 
<'rniik, an rcpreacntcH. If in thl* »TT«iig»- 
itioiit u r"t;iry riiMtii^n be pivcn to the 
wlifM'l U H. thl- n\i'> 1)1' tUo fhitft F c will 
ik'»crit.u Iho nurlmi' nf 11 cylimUT iii»tciid 
of ut.Jtir, 1111.1 ii!l ■l-i- whi-oK, whether in- 
ti'nia; or -p iT /luT. will ri"-|uirc to be 
plain, iuMead of bevelled, aa before. 




, t «ddtto OM af Ih* ftiM if «to I 
l aaariyvUhonr Amiaaakovi. A Ala atMd itair; ■''■'^^ 

, it ia desired to coamODloM* a qoiok motion, and 0 la the abaft 

Ikmigh which the power ia derived. Tha pair of ainall bevel-gear wheel* 
D D and B n, irilh the bull and KK-krt jniiit r. nro cciuiviilent to a uiilvcnwl 
ioini for trniiHniitting the rotary iiiosi-in oft! iiithc shaft Ec, «u which is 
kiyad tin gaar wkaal C C. anebiqi into Ute iaiarml starm Ika riaf A A. 
Th**kaltBeli *BfVMl*d,aB«* bat* akaady laam M on* attiwd^ bf 





F^i« 4i«pr«aMitaaMa«la«airff(|.SMMaw«raiHhaB 
, Uw wlwia balm awifwiiad 11* awiy Itwiiiid . 
a* lai«tk of tb* akaft « tiBlH It «Mtli4r AMPIMaia, aid tiM wka* 0 «M 
r%.A D ktaoBM in liMi ptnaaftbaNM 

vbaal, noantcd on tli* cnali ptal *if 
tlie cmnk </. 

A, the alationary riii«, kiall laiUl 
on it« inui-r mrfiuxi ; B, the Internal 
eiMn-J «Lnil, li..Mi.J ■'ti ll"- ►l-i'll (>, 
hiMi '.rt t«.th. N'.-itlu r ti ll >'ow nhaft 
O, n-ir tho .j;ii k ..■.Alt n Imve aoy 
oibur uiotjon thiui a simple rovohl" 
tloo «a their ame, Ik* daaolag, or 
.ratiiar wltdari OMtlMt being eoa- 
ftnad aatiiaty l> tha wkaeb or wheel 
OD. ClaaaparwMwith lOtwtb, 
genring into A; and D in anotlier, 
havlug * tK-th, itciiriiie into B. It 
will 1» n^adily M-fii. that when tha 
work la in mntiim thy o.-utr^. f of Ih* 
wh«-l» *' I* i* ..a^ric^l ill ii cirola 
aroiin.l Ihc .tiiitrv •■ ..f the riugi A 
and U, iw> that. Ibe leclU of the wheal* 
will k* *0BataiiHy hi g*ar, i " 
tb* poiataofi 



UBCHANICS FOB PRACXICAL UEZr.. -STRENGTH OF IBON. 



Tbt Mtoi or the i>*ir A. C <■ thiM dtMribwl hgr th* Innotvist— 
TIm vb««l V, Uviitg ua» llian A, «UI, >ftar ea* MvotaOsB «f 
th*«nak(npfaM in tii« diiMtka of ttw inow i). whtit llM Mllra r«ri- 
phvry «r A liw hum ht •OBtkot whh tlM ptripbtiy of ha** ivnirnl in 
M oppooiU diradjon la tb« dmmIoq «f tin mak, tfuoaeh tit* mi^uUr di>- 
tnn «f one divWon of lu> pitch, to that tb« ptWltlon of th« will 
liavo «l-iuii|rcil Ui / ir— tlie miKle i/)/ Kfirvtviltiuij tlm nu^-ular iiiutiun "(C, 
after ouv revotiitjou of the cmiik. 

This rmult lo tlio Mine iK if. lioth (XM batDg (latiooary, tli« wiiMl A bad 
nuulo «n« rcvuluiion. It wilt ixi cotii [.rahaadad by wftjTfag ta tli a a a te M af 

tli« hniktinir toulli iu coinmou f,'L*unrit;. 

We will now QxyAaia ibc action <>r tlic ncconii p«ur, B D. Suppo«« tliAt 
the wlioel n iit incftp«bl« of revolving in sp*?*. nlthon^h il» eciitrr / i» reviilv- 
inir Willi the oniuk, tn that « liiw. >j * li .n n i , r u-i, iln \intrc/, of D, i» in 
every pcMitinn of the viunk vomlAtiUy veriici&l. Lutt wiie^-l rajuiblfi 
of revolving, will now turn in ttiti uuM dirvoijoii m t!i« cruik, tli« <li>«Liuic« 
being abo divlnion of iU pU«b ; tfa* Uu« « ^ wiU, tlwnforc, aftar ooa 
M«wl«tia*af ih* anale,ba blilMpaaiiiaB «i; f • < babif lliaaiif ular ontiaa 
arSL Bal P brttj Ibitomil ta f. trill mil hi ta Ibd mmlltlaii irt baia iliflu 
amMd. ft wfll, by tba attbw »f thagtarta^^ A C. a» iib»»a wH*''"^' 
MTaMag at tba awa dna in m a p paaita dlradiaD la tba annalir hwtiMi f 
al, af tbc vrhe«l B, conMirjnantly Iba nal MOIInn nf R vi1t niilj he t)ia <lif' 
flmmt between tli<»« two npiraalta natioiia, which io'rrp^rociitcd b; th« 
■nel« Art. Let abtd re|>r«h«iit the nambaia of laalb, or tba diasMtara of 
the whocU A B I' t>. tht-n tJi, rr!;lic< iffti ^tlmilM B a«4 At trtMk U 

An,'"';i' •^i" ' ' I B : aiifiiUir ipced of tnn\t::hf—ii-l : If. Piib^tilnttD? 
the uumiicni of terth lu oor axaiuplit, we obtain lOx 10—11 : lOxlVitl : 
100. < 'oaMqaaB.t^ Um ataakB will i«*«|ta IM tbMa wbM B naalaaa 

oncei. 

It i« rapaitfaOM to —^j thut th* Mime oamUaattoB widah tarraa to nntti- 
pl; t|wada najrba vaed (bj' revenue tba aaadttlaoa wUh rigatd to tlia 
pdia af a ifl u i i HiiB ), t< " mnUl^ yon;'* <a it la faaaiaPy lannad. Thni 
wboHli iii lw Mi talMwaaa tba wtatlwr offwoliitf«w> m In tlia WMta* 



FS«. S. 




kMpMTV wMMllM, »i«dftaf iMtal i»«Mite«d «ttUD aaaaijaM of 
abaut M csUeibatilhaalNngtbefriltharBik briasd^goad ftrtbaaa- 
ilrai afH* hanaa. Bnt, V d>altad la m la aawl> ar w lm l and aih, for 



iMtaaHOf «powar,"lt laaaeaiaa i yaianly toawly thapwwttatlwtalefc 
abafti nd laka It adTlhiia Ilia iloar ana. 

IIb. C lapaaaMtaa Ibnn daaifrMd Ibr h«iMliw. In tbla a|i|i8iiaila« af 
aarftnrt nodilkaiiaD. die whsal D ia aiada Malioaaiy, and tba tiaf A (in- 
Mcod of bcitig, «> U'f'>r«. protrldad with lofa tut baMlaf dawm npoa a iaad 
objcflt) it cant on tl>c i:ii<i'l« nf tlie bami . U B (aboipn ia dottad llaaa) af a 
hi»i(«titi^ aplturalcift. Thv VHirTL-i ia trv* to n-V4>4vc nit the ftnp(tortA L» J, the 
ehuft 4t bt'iii^ kt->L'tl finnlr li> Itin *i]|ip>rt J. Tlie i>ower Win^; now applied 
to the I'miik-iiluirt v., whioh pwii ttitoof b tba ««p|iort 1^ iba riny A, and 
with it tii« barrel, will turn In tlin MBiB liinMitinii M Iba (finb, IhadHlbianaa 

in »p»<id Iwiiijr 111 lhi» 1 to fl. 

Tlie cviritMiiatii^ii ir< oup4iltl« uf an infinite ^ ariirtv of niodificntion*, acTend 
of wliioh. lit'Hidu^ tii<inc deauritwd abvw, bava boan cu4MlfUGtad bjr tba ill- 

Ventura, who will fiiruith fiirtiier ialboaatiaa and dnnflaflB taimr pMiaa 

iotMoatad is gcarad luaeliiutrv. 

Tba dkadYOatagaa aM,tbat tbe atmin on the pmrta are, in aonie nao, 
■tan aa*(fatbaB«l|t|M«arf«»|iondiug parta of ordiiwrf geahng, and tba 
t<Bd«M7 ta trlbnrtiaii af tba ■acbimiy aanaat ba «oaiplat«|r bahnaad. Tba 

aibiatiMt ariNa flwa ilw ftat tbiitabta,*jr * — |"— nnr'xM bodBjr 

aroand a aaaini arlikh tanMe data aat cainatda *llh ita «Mitl« af gittrllf. 
Tba sMitiiflagal ibtea aifatnf ftein tbb oauaa aiaat, «a inmpoa, Iw a Mriaai) 
and pn^battlv the <:'hlj urriuiw o1Je(*tio» to ila intrtxtLictton. lu Ki]r. 5. aa- 
•nniiDii iLe centre of irravity, or ralher t!ie centre of ir_vnilion of the wheel 
C and hliaft F r, t'> K' in tbi- ivntre of tb* ^llaft F c, it ia eviilent that tUe 
centrifnjral for^-e ntU lie lv|uiiJ1_> ft'lt un the M^uiciiHiAnl poinj.-*^/' anij Xow 
the wi'ijrht M on ilip rrank 1 i^ au)<p*>»ed lif nicelv a<ijti^tcit> lo \ery tiearlv 
baliinw <Aa//«c<of the .r-ntrifniiiil f.tr-* wliicli i»felt at thiK ofthe (■haft 
Ff, hut un^itber (and by supposition au cijii*]) p<.'rti"n i» fell at the "<>lLef 
end r', and Itiia i.-i ni* biiUnced, nor oin it hi', hv any i(joan> u Jiirli tlir inveu- 
tora have lil.Awn, or which occunt to n* at lhi« ninmerit. It Xk-. mlu-.vNl 
l'> a iiiiuiinTim, howetvr, by ao coii»tTti.*iiiijr the uppHrvlu!*. that the fentre 
of gy taliod aludi Iw at Beair aa poe«iU« tu iba eniuk cud of tbe abatU To 
tbia aad, it waold ba d«BhiM« teVSfa. S and (t ta ikartm dw Iktaw af Iba 
ciiiik],aiidp1waUMMarHpataibbil»l)MwliMia VOtttma^O* 
uktd C mrt mk'iU etUr /W, mti, <• /act. A* wMt uttd /fcitaf, w aa la 
albai fbaiwit ««ia «> WaaattM^ 4» «( bMCi«kti«ptta« ^rttcaafrw ^ 
fjfr^twm ^CAaa'S'f/ ^ and t\\ft Fo, mi^kl bt j-r-'^'t ft apatf alftyrfjWr A$ 
ImnailHU *M<iiMi r/ tiu t/mn mcrianiim, and eatm M It Utrt MMtttU^ 
aada H a ftfjf alan.t ' • ' v. Tlie balanoe welfrht on the crank I ahould tliea 
ba ao adQoilad, tl. i ii" n n"!) lanltijJivd Into ila nidiiia of i^yratinn ahonid 
aqiiiil the compound tna^a of the wheel C and ahaA K e multiplied into iU 
railiuH f>f ifvrati-i'n. If thia anifLrnation ia pmclii-whle, aa we prv*.«mo it may 
he. Ihia method of iiinltlplyiiii? vcIoHty may yet be<wn;r qir!tc liCiiveraal in 
its appliealiini tu many UM nil purp(«ea. 

We havn been betrayed into a greater let)gtli in trewtiii^ llns t^nhjcct than 
w-e had anticipated, and mnat poe1poi>e the conaideration of other ob- 
y:i L< of ititereat, till a future oeoiaion. W» woiiM conclude, by rejieatiDg 
tbe inviutim ta tnvanlMM and Othera, whether eKhihitora at (he fair or 
oibersba, la aamnankaia arlth ni, and arrani^e (ot eoj^vhig* and deacrip- 
tlooa oftlMir UmaOaai. 



MMhadM te VMetM Mwa-«tia^ ofbvD. 

- Nai.*. 

Tn ahapMr aa pi^ lit aendadad irith an ohaen-ntion ft-ant Mr. MaUM 
an tbe importane* of proTidinf aiUa Mnu^h In pnrtiona liable to eorroaiun. 
Tba priselpttn n havealreadjrtatabHahrd nutteicntly guide ua iu (he model 
of c-ffcdiuif this ; re^rd inii»l not only lie had to the contact of diaaimilar 
ractaU, or of iheaaute in diaaimilar ftulda, but to the scantllDg of tliecaatiiigaod 
Ila {Kirta, and to (be contact of caat iruu with wronghtirvm or ateel, or of ODO 
Bort of caat iron with auMbcT. Tliiia, in a aiiapeuvioii-bridgc, if the linka 
of the ebaiu be hnmmered, and tbc pina rolled, Iho latter, where equally *x- 
p.vned, will be iiten away lonir before the fomwr. lo marine ateam- boilers, 
the Hvcta are hardeuad by hamnicrintf till cold ; the pU(e», tberefum, ar« 
i I- I 1 -hfoiiith round the rtvct* lieforc the»e have lafltlid amM|f { aad 
in the air-pumpa, add cwulcuacrs of cngin«a working «IA Ma-aritarp or la 
pit worlt, and paoipa fiftiee aiiaaialiMd or bad Mtar bam ibIbot, tba 
caat iron periahia Int rowod tba bo^ai, thixKigli ubiOx wrongbt irao holta, 
AOii flfataaattad* 

And abaadaal atbav laalBBaiaiiilghlbafhMB, ihowlnK that tba aflheta 
liftfa apokao of an fo practioal oparadoo to atl wtant ibai abmdd pMB thn 
laaMN of «aaM(taadi« tbam an tba auaailoii of tha tngbiaar. 
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Soutane* u> 0?n>yrmivn, The \>«-<l iiiiiLorhy ou Ihl* point l» Mr. Hcxlg- 
klnsoD, whoM exp<.Tii]ic<nU ncrc very f)iU and varitHi. TIil' triali* w*fr« 
BKMtiy on HiQidl cuIiiniiM with t-in>iiliir hoM's. Tho rr»i#Uncx: wba fouiiil 
OoiMtkfil Ibrn Ucl^ht Iiin.<« thiut oiioo an<l a luiif tli4^ HititnrN-r nf tlio tKinc, fnnn 
tliU to a lii L.' it i I i- l : shrpB tluik« tli« Ikim, Um r««i»liuico »»» Im than 
bcfora, bnt utill p.Mnaliicii cnittaiit ; unj IxT auy livl^ht |{Tt*tcr than tliia, 
til* mlBtaooe d«m.-ui>T-i with ttic height. When the (lieM wait hi(tl>«r tdaa 
IbrM tImM iba bmifii IU» ru]>lurfi geucrully to«^k pl*cf by iKcidiuj;. The 
fllim inhiMiiifJ to wpiflupt gwwwHy yiiMtd m oUigtw hMUuMitlM 
■pp«rpwtilid3iK«#omai tomr. TIm angte nid* hjr th* ^hM vT fk* 
flRMtant villi tto uia or dwMU, «M «Matwt| aMl iVHl to H» 

Tlia Mrtatih fMf femid la to In diNel impaidoB ortlw «no of tlio «na 

■MIImi. The meaiun.-, tlirroforo, of tha r»i!ttanoe uflcrvJ by a Mild tO 
MplWOi »ilbcr by <xifn|vrwion or «xt«Mion, ia thai forw n hii^h vill 
tore a •o^'tioual ar^a of llit Mliii r^prthcntfld by unity. Tli* MV'v'mg ar« 
th« rcault* obtained by Mr. Iliyliikiiiioii. The lumu of the tjpf rlmciit^ on 
bot-bltiiit ii'>ii for uruKliiiiff i» t p-'it. !?l,i*5lb^». p^raqua'c inch; nJd- 
bikst irtn ,-in J, M an of lt2,<i>i I ^ |< r r |i;aru inch. TlieM were or Bliort 
[iriaiD:!, wbc*c crin» >«i:ti«« w«« a circio ; wUiui the voction ww ■ aqiMni, or 
other r«ffdl«r flgm^ tlw TwiMnco «M dotrwNd (• lOMW Ibi. pir ■tuM 

indi. 





Ocmiprwrtve 
In IKWni^ 


TcnriU' 

pttr Miaarv Ij'cti, 
In puuuiK 


IVron iron, 
Buflery *' 
Do. " 
I>i>. " 
Da. •• 
Qtttoft Ifoikf 
Dc 
Do. 
Do. 


IToktiliotlilui,. 

»o.l, " . . . 

" onid Wiuit 
Ko. hot bi««t, 

wUbtaak . . 

" oaldUwi. . . 
No. •, kot Uml 
« oMtlM^ . . 


s.i.as.i 

il,7J0 
1M,M0 
IW^C 
IfCMO 


31, JOT 
l!l,41M 
17,4114 
1«,CT« 
18,M6 

i9jm 
n,w 



JboMMwIvtf )Knia»fiw <8lfrvilB.— llioriiiMiiiMOfowitliiMitoolniio- 
^oiiio itioiD i« a anbjcct of th« hielmt illipoitao<^a to the vn((iu«r and 
anhlUot. Ilid«i!d, to provo this, it ui wrty HWIiir}- to point to thr dailT 
•Ilaid]ll( nam of thin n>atorial iu almoft virry poasibI« nhnpc, and it i« w«U 
kamm thatoaal iron in iii:ldoDi, if ever, aoUtnittt d to any other than a trana- 
rtn* ttrain, aa in caft-in- ■■ b. niKi, ?irdi>n«. *<? , Ari l ii "rmn ft r'i:mj!rer»"loti, 
oa in columna, which tilU '.t^ l!:v,:r.:j/Ati' 1 :";ir-l.i r -in. 

Thi» t!niory of tho tmiits« i>r»* rlrain has bocti Inlty iiiveiiiiir»i»d j and 
l.'r< :>'. mri V m of exp«rini«nt> have alto bc«D niado on this point, M> Ihll 
tmmtg iti^huitica thu nutter is oontiidc<red afl iiulllcieutJy Huttled. 

Th« rcnurkH bvlow apply to otb»r iniitariahi, aa well aa to oaat iron. 

hut A B bu a budjr to which a IViToa, i', ia ap|iU«d, in a dir«ottoo perpto- 

AfOiiir 10 Iho diPMliMi of Um thrm. iiitffata$ Urn bm lo bo aoflMiat 
tob«DdtiMM|Pti»3nttioAiriH«,(l>oMBM «l,«atlioiinwiMo,wfll bo 
•■iHriid. wkllo ttoii, od; OB Um tow iMt^ win onllv KotiitBof ottopno- 
ite. tliio«ntoiMdioiidMit{ Ibr kr InnoMtav OovrigMP, niilo 




timillO Mto pl»M, the roptore wUI be found to oeinni»nH> on the eonvex 
rids* thon^ proving that the fibrca on tliat aide have been moat extended ; 
and, !f aomc of the Abrta on tho oMvoK lido bo ot|Mnlod )gr cvMDf tbooi 
Ihroneb tranaveraely, It iB! Illl IlllllMl Hol ■ Wllllllll ilium llMI T >IM wBw 

to prodnco the mplure 

If, oil tti« rontmrv ihc tll r.'ti 'in the omtoave aide r if b« ent throv«h 
traaanoioely to • deptli m m, rorrmpoDiiiDf i« oboot half tho do|>tli of Iho 
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pl<ic«, and a slip of hard material like a abeet of iron bo iDterpoae4, ao aa l« 
ju;«l liU the place out out, it -wHt l-'P f^vn^l, *^t' «i)l'j-^f't'i'i? It n^lii T^> lli** f=nif !*, 
that the thin plate Iti'.'. -In.-uk'lj. n. luin. 1 '■ \ ,t iir.j--iiP-- Ii-i liru' V. iXi'll- 
prc^a it, while the atrcngiftii of Uic aolid will not he allereii ; the ru|Kiura 
coinn>en>.'lng nndcr th« anine Mralo, an<l in the ttmn pla<x> aa befora. Aa 
w* priK^cd fWjin the oonvxi toward the concave nido of tho nolid, tho cx- 
tennion of the flbn» will g^mdually become leaa, ntitll at a point at oriicar tli« 
<!eolr« of the piece, the Ivngth of th« flbrca will be found to undrr^o no 
TCriMlen. }ky<jtid thio diataocok Um flbiw will bo Ibnd lo bo ntnro and 
man oomprceaed, uutU marrlTO it (ho oomoto ddo, wboto tho oomprea- 
domriUboMtlotaoilmim. ThoporithmofthtniMtVlHMOftfniliiMt 
alMNdVrtlMlotMMrOBd MpnoooMd bp tkoHiioo/, Rff. cilM fho 
Molnl «(i>. lis poattion viric* (br diAnM oabilowffiii, hot to (nalloil 
p o tyoows nojrho eonHidercd to otdnoMo wHh Om OMMio of imvUjoT* 
trau»>'er>f bix^Ioii of tho nolid 

The llhrci, whoMi Icii^rtba are not altered, are oontalned before the llox* 
tire in a plane perpi tidicular to the direction of the piT-i-<rtT^c>. n-id which, of 
oonnie, oontain* the iieiitrml axi-i, aa one of tta element-*. AlU-r the flexure, 
thci»o flbrea form a cylindri**! »Tirfni:«, wboae clpr.ii-n'.» nrv. p2.r^el to llie 
fonnc plaiM. 

Moreover, the flliree, at erjiuil d'tatancoa abo\-eand bi-loit tbn plane, un- 
dei^go Ktaal ektciisiona au J ooinpreiM.iuiM. 

Ill order to inveatigato tim drvuiustaiioM of o body aubniUted to • tmio- 
DOM olMbit it lOMiwMiy 10 obtain tbo nteiMBt of iho ooMiiff ftfoia vMi 
nAMMOtotiMptlHltof ooppertioad ootiUith oKOtwiloabOMMBtUo 
ud what k odiod tko «Maat of ohoHdtr," whoii tho MoMioo of tho 
body is hi qotstkm, SB^tbo nogisittof rapMn, wImd rapnno h tbo point. 
Ttic luvextigntlon la conduiiied by the aid of tho higher analynia, and wolM 
be of no use to the practical engineer, it is, tlterefore, otnlttcd ; all tho fO- 
snlta, however, beinf jriven iu a form to be eaaily undentood, Th-:^ n>- 
ixiark* apply to other matcrinle, wood, Ac, aa well aa to e«eX Iran, 

The exprrinienta of Mr. Hixt^kinMin on eavt-iroii bcami>, tlie alrwngtli of 
boat fonn for, Ac, nix- tHr L.U'--*t un l naat reliablo aiitliority on tliia poiuU 

Tbo folk winir arc -Ir rc:M:li« n{ nnii of bio oxporiiBoata OB ban of eobl- 
bbnt iron, ii "ni.-. .liHt;,ii,:,j n M;y«iti4tok<iDAW}tho«oli^ 

bciiig applied at the middle of the bar. 



■ogHMOlarBar. 

llMb4M|vltw:lit«>^. 


* Mmi 


wS^lMkWaad. 


faetancoltr IlBr, 
(loekaadaop, 1 Inch hmA 


■Wiilght 
ia 

f , -i.i l< 


IKOM'a 

In 
loe^ei. 


Set In 

ln<:lu«. 


Weight 
In 


IMIet's 

In 
laxfcia. 


^ti In 
ineliw- 


WdfM 

In 
jwanda 


DeOofa 

In 
IncOca. 


M la 
tnehML 










1« 
!ki 
r.« 
lis 

16* 
fH 

SM 
SM 
«M 
•M 
«I4 
»l« 


•m 
•1*1 

•MO 
•»Tij 
•.MO 
44* 
•7M 
■B68 

1-no 

broke 


•<«>2 
•oi'i7 
•014 
-<i*S 
-(111 
■Ml 
■0*4 
■ISO 
•17* 


1S4» 

l«il6 

m« 

2124 

■i«4» 

iflD 
8172 
»4lia 
M'J4 


■0*1 
■111 
•1S9 
■1*4 

•m 
•a so 
•ioo 

•i-Hl 

■810 
■S4S 

■«7S 

bioko 


-0«)8 
•M 
-DOS 
•010 
•012 
■01 S 
■1)1 » 
•OS* 
•081 
•0?7 
■04t 


4»84 

»»67 
e7«8 
7780 
M«« 
M»t 

ma 
loses 


•110 
■180 
.168 
•I7« 
■IS.'. 
•Si* 
■£M> 
broks 


•01* 

■mt 
•m 

-(V»5 
■030 
■«»« 

•Olt 


HMnyodtfaoileBl-M 


intlBsitMoallaK^ 


OUtivuUdiflooi'iiftMt, 



TI>o auo^th of NotsngulorbMaio of soy Boloilol ToilMi 
w^iB wUA » • tho bnodA ofOa fiMt. 

d= " depth <* 
1= " length * 
That ia, that the atrengtb of too plMn AmA > t» ioA ottiff, ■ 

U* UP 

■J- of the one ia lo -J- of the other. "Wt, wiU toko ao «zampl« from the 

table. A bu64»lai«,l*htaod,oiiid**d«op,blolMwMlo«i^t<tf l,att 
Iba. To nnd whsttfj^ wnhwot abWetho oMo Ua>glh id lwo*ll^ 
ha»6'doop. 

Lot 8 - the weight which broke the trat bor, 
" 8- = " " " B««aDd da, 

" i, tf, ail. I f npfly to Ihp flmt hor, • 
" 4r, ud f '« " oooooddo^ 



MECHANICS FOB PBACHCAL )iBN,P-fiTB]SNOTH OT IRON. 
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AFFKBamCiSP DBPARTIIENT. 



[Otiabw, 



I An Am ral* rvf^rre4 ta^ «• hwni tld* |WfMttiM 
8:8':: , ' ^' ' SulalUiiUqy lh*WMk«ia 

1X».1X»» 



8' : 



= I'im. Id the ubU will b« found Ih* bar r*pr««(>iit(> J hr 

8 , »Dd the brcjikiiijf wcl^jht by ciiwriiiicul is which Tsrirt but > few 

poaod* tVom tbc rnjo. Tb lake uuiltcr cue, Irt s u ID ioag,f broad, uid 
4* daep. Ha^vind tlx breaking wciight. Jlore m» bave 

■< isr— — »»»*»«""5*i-«» 

TM»nil»«ppllat taai^y lacMgtiUr bawDof WBT pwtarial. 

dtftmiwi «f » mtinflir baam, MAr » w^ht i ip r t nt ad by Fj 



!2lpprrnti((s' Drjjartmtnt. 

■ la Uw W<«|ir> bml 6rl<l <>r lauib. tn thr bixiw «f llh, 



fie out dumb <]r1v«ti cattlf, t»« * b«r< In 



I.J .jf i-i 



1] rv 



Wa hnvc ^t'.l.luMl [H;r:iJ[ ^ iti viuu for RODM} III' tlf 

lha yoniif'fT i;n:iiii.rr.> «i tiit« cr»ft th« im|'< rii:r, u 
meNsana t'jr uif ;rti;i!i(f thomHclvot, and j U -it.^' i ii^'i.--. a.-^ i:i cii Ur 

ID advaiUM u! tbikt mtiuucvl b) Uit g«iwriUiuu tMlura tkieoi ko tlivii Mi,^r 
ymn. Wo would aruUBC the doruiiuit Okt-'ullicn and eiaetaiiip a mums of ibeir 
Tiloa npoa Uia miad of their vwiicrs. Wu would du Ihii m f<in»My and 
,b«M»afpiiBlMr,Mfiit«»«piriMiiNwilltoMM Ik tin* to 
ttL IMata^udiMlt 
tf«iti«f /«•«■• ttawaa«*aUy< 

Tfea mn wl>o an (a xHald tlia giaataat btflaaooa is 11m werU dnriaf tb* 

mittl^IMn) nqr ba duw driTioK th« funpliinn, tliv HSq rr tha illijga- 

linrrir " Tba uktomiry «f tha oelioql* hu meatureaUjr dipaitad. na 
Idaa Uiut A. &'s, A. M.'a, and other college-hraiulcd ui«n huld a roonopoiy 
#f DseftU kDOwk*d|f«, if il arer did ubtaiu, ia now prrtly elfcctually rQinnv«i], 
■od if the preftk uf I'rnfcMor luldn in} thinn in rrality nt the {>n>MOt day to 
Ibo daliiia of a JoTotoe tn prartioU acivoca, it is mdy (nK.au>a thv uievhiuiics 
aikd wt-'rkle*. ttip rp^lly pruof H-r^l m^n. iipfl'*?'.-t iis t^rpnt « '?<*ffrre the ad- 
TRCtriifi^B wJiit'l^ rhf.r - l,i-,f I 11 itl5 r.U, it:i.l ut*; ii.i ii ri.ii.-.-. ir: a |Rifiili<]n, 
iota' 0''CuAl]y itii li N' -'jiijiy, Itir Uiii^w iuat wiucii Uiey niay, ahoald, aiid must 
■hiBintolt ul'^in. 

Tba (iriii.tjv^ :tiM ia latpeolad for practical knowled)^. but priding 
UaiMlf wn tbia alona, Im II IM aAlD M eoiiOEiIad a* a awrc oollngc gmduate, 
with, if poaiible, still l«a BMMB, Ha hna, (xrhtpn, attU fcwot {aodtHta 
twpwly hi ili w J fcr l>a »t«»» e n m imHton wUh hla lUloiiri, wMiJi fcnaa to 
■JmMg»aa mBaaipf 1Mb. Tlwi^iirMia«*4radg«atlum(gliIii»t«ik«f 
MM llO hoiin' duration, alwpa )>«rhii|« aix <ir alitfat nora^ md apmdil, te 
■HMllinn or othor, of rcfliiod or uurcSucd idleiwoD, tlia xMnaMlvftipilliaif 
evarjr tw*Dty-four hour*. Omittiui; culirvly the tir«lda)r^lll*wwfc| th* 
proper mode ofoheorTlug whil^h Diay in lliin rri>|><Hl baaanbjMtaf MMrv- 
Tersy, the nu^rity of youu^ men withoat (ainilicn, or ertn with, nuiy 
lUu.n (< -r inental ciillura time enough fally to iuitiiita th<iiiiKel\u« in Ih« 
akii.cm* • f ttll '.hf. ].|iya!ni! ,..-iL.Tii-,-!t. '.hi- nn!y ptw» li> which tlify mny (« 
directly uinl iiiii:i>Ji:.t,j_v i'i:t.-L'-i. ,1. 

Say oot, la reply, that there u uo D««d of nanh knowMirii tor tha 
, IklttlwimilMt lUiien in inachanlcal art are amoMK the aciontifle 
I llMt tb( gfMHat bambaga wlu«li have paxiUd and amuM^d the 
Hn***l4 t|f »afallB«rA]|«bmtr»pNilHnMl aerioa of lo«i«al 
"Alluaa taarabic" h <nl • dM|Hwu thing, txccfi a la 
r Ibollib aeooait; b«t, wktm to, It Imindm k «Bn« to lit 
m nmagraiKa to tha world. If Otn b • {dltoU* oitfiat la 
axittaaoa, it i* a BoholaaUo fbol, a loaraad— not an edn<atad~<tan«e, who 
baviog in hla ineiuarj tlie lanfuoft «ud a faint Ktimpaa of what he &ndea 
to bft til* fiMm'r^jrof Nowton'athreo laws of motioD, look* down upon the 
Hiil..'.ti:rtJ t< Ironi t higheat ptnoadeof a temple. A amattering of Mdcnce 
tuts .Jiltii Icii t<i i;m>ra, but it argvea oothin^ neminst r.nr wbj.. !f !« t mfr<^n^ 
pjinl in liur favor, u Mtabliahinfr the «,u).-rior ,-i lA tin' cr-j.>Ui.il 

meehaoio. The mm who hm obtaioad the tmiuing both of tha »hop and 
•( tte MfaotI, Oa nut vho hw bid iiA < 




I t II :iii r.^ Mbolar, ia 
Ue ia the tsMUifnl, 



information fW)m ovpry Kourfe within ' rn h ii 
not a ntcra la)>onr, — ha ia noi a nun auytluny, 
adnatcd, fnalltil Mil, th» MM Ar wmf 

lime*. 

IfcaA there ia ii" ja^t r«aM»ii for bviii)? in thia wnnection very acvrre npon 
tba Mboofanan of the prcacul day. Tbey bare advanced with the tiinra. 
Tbara an at tfala neimal i i m wiii i f to tbt fMtgt» and vaif out inatiluiiona 
of leamlny in oar oiMmUjr »Hk«f MM wbai* a|>paaraiica a fbv ;aara baooa 
will tell maa wmtamOr apw lb* rcattiw of tba MIM to til* abiofiw 
Whatever tba initlMlarbf«a«)i«f bwintto, (b* ablN orilw mabmlato 
tn4kptiUe of two ifB-'iit divtaioat— bead arork and hand work. Thelntro- 
ductiou of Improved tooJa i* every 4ltf lovatinK the vu!a* of Kirnpla man Oil 
■kill, and the man hand workie inuot aiuitiine, if not aln-ady in that poaitJoni 
the 4?hara4Ttor of a machiiko — itn .:xj..Ti;.iv*3 inBi:.]tine~^i«ily to be einpln^rod 
until a cheaper ofltr* itaelf. The »t«iro haa rhiuised «inpe o«r grandfuthcn 
came op"tn it, and the c^llrifta and whoola liave, to some extent, cluniced 
aecordinitly. Bat, aJilMHtch fkr ithn>i "f tlie Idle worhie, tb^ and muat 
be iuoipaUI..' >'i t1i.:r;iii .1 i'.'ik. TIi" >-<!«/ and tbt MMnorftoMbMltellVi 
Ihr pracHical purpcsea, be olwayi. j>r»^Krr*^l. 

hei the niochanic thpn improve hic^tline. lie liai^ iuJi: cement to 
activity. Tboneand* of dnllim and yearn of prveioiM time are aow «p<-iit to 
■MCbaOlBal ontarpriAea whloh mqrht be uved and turned into nMl\il el>ia« 
Mia by • littto— no, by nuM— of the riglit infonnalioB. Tbera are, to ba 
timltoto — nyaf wtohMitol boab*. Tba gndMlo atOI 
O* intoh>l>1« ttadi ntwUeblbtir pvMow mfbt bt 
I irttb pnll» mmI imar of iha bat-bMto y«blNaU»M oftba imaMt 
•fa are hot apologiia Ibr InatmetiTt tr atti ia a . Of Ihia moraioaa; waara 
aveniep|iin(t rvatonaUv liiniln In thlacbaplar. Hutlieiunti«a andClMiabitlJf 
at^ ^neral mattcrt on which then; are axvaQeOt tcxt-lMioka at evai7 aoffwrt 
AI(rcbn» mvti be familiar in or.Wr even to read Ihr trralia^* on practical 
•nbjerta. and Aritlmietic, Oconietry, Triffonom-fry, Ilydro»tatic», rtieu- 
n.iiti i> !Ty Irriii!! -* '.n^i Mcchtnlio, do MPt ncvd ro"imnienilatir.n. rhemical 
urt i.H il.i'. I • < i 'aitiif more itnj^irtaiit and fiinhcr ilevelirj^l. bat ia noi 

yet au tiXA/A 6*i«n««, and tlie twMika on tbc particnl^ir Kr^fi.**! ViH!fi*Me in 
whiiih one ia intmfdiat'ly ent^n|^r^d ahould abc'. i- ull l-f ci»ri I'lil^y viii:iied. 
There are works of niandard merit fur aliaoal till oocu(i«tion» prqconihle ia 
aliiioet every qnarter, and, when nut rcBdU]r«ttMtibl%toigrba|M«andbr 
mail withutit dUIicultjf. Go in and wlo. 



yfnricrrc to QutUiona on ylff* S15. 

SOtb. iiS lha. ia tha weight wben imouiscd in water. 
^lo W wi. A aaW* ftotofiRwcb* lim wMld to air Migh T«1iMi m 
iMaaUlalbgtardiMilhdmlar-K M dM-MTA IbaMtorlD 
irbhbltbtoiHM«adira«ld atqipart to toaaailaMaqMl Mdwml|ht«r 
tuba vdaamaftba laid. TbanittJi— tM — M. 
tlM. saootbt. 

J M a f lea. — The whole enehor weieha iW) Iba., of which tlie alack, 
wm;;hinit by aupjiooltlon Toolba,, and of eqoal dentlty with the water, it of a* 
4'fTcct wliatevcr when imroentcd. There renudnii bow — TOP) an aBMHIM 
of a-ron(phl iron weiirliine in air ItN/to |h»,, of which ia rrniii rf.l the weitfrbt 
wlic-n immcrerd in aca water. Firat, let na aaoertain tlir n i iirli*. <if «ti mriij 
bulk of aea w»t»r, wliii li inn^t neM'anarily be proportionate to the apeciSo 
(rrvvitlcK. 7.>< : 1.0» : : SISOO: MO. Iteductiiir, then, 600 lha. floia MW 
iba., leavea H.VHi oj the immenicil wcijrht of the anchor. 

US.!. Tbc bla<liler vmU I(mv lt> huoyoi i > ir fi rx Jto a aofllcicnt depth 
beoaatli the aurtaca of the aca. Tills dc]>tb uiay lie fbnnd theoretically by 
tha y wi M re uecvaarr lo compreaa air witli ao equal deilil^ 
AfOtding any aUcropt at eliict matfaamatinl aocOfMif, «• 
fr»iriBailg«byaito«l*FNpotli«ia. Kaioviait Aat 
vtlana of « pa»iM«m gm !• iii«ai«i(r aa tba ii iiii n W wbilb h ia 
aul.jnrt, orwlmlathaiaiiiitbltttbadaMMyladlWIlyiatta m iiai m a, 
we re<|aira tba p wwinia par aqwM totib, wUib w«aU niba air aa mN 
and baaTj an aea water. 

Bper, grav. 8pcc. gnr. Uanal praa. Tieaanra 
of air at re4aired. of air, rciiur.i!- 
aanal preuara. 

O.mtS : l.OM : : I4.T : lUmi ]h^. 
Tl II ^ rf-K in of aalt water l» abont half a pound per foot i f .Irpth. The 
depth of iminer>ioo, nc««*arT. therefore, to obtain tha r«t4Ujr«ii proa. 

asn^la aboot IMM x s — Mi«!i fMt — i.sr miiea. 

nd. Wa baa* raativod ao auaweia, ur even attampta al a aolnUon. Will 
MM tt Mk «««* knighla aHack tUa dMMtpraUaat 
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liONTBLT NOira. 



Km IKMBpiuiD'iDf cut «xhibiU ttii; coimirartinn oikI prop«rtioni of 

iw i n AfTLtrl -jii ouriae eo- 

j;:i-tf.. ]l tM jui uceitrute iwctinn of 
'■i<r i f I le «tt>n1ll chent;* jiri'I Vulvc* 
1,1' 1',. -li-imiilii|. Iluiiil...Mt. Itio 
N*-vr ViirU iiii'i Ilavrr line. Tiitu 
viilvf iiMiii,v a<lviiut4igc» ovuribo 
vnrtniM fliilw fni|>lny«) intiwlq^ 
lull enfciDC*, uouuK whMl llWMItl 
oi f^iviiou, Md ^ l »l»«^l l«l l t «Ma la 
cturtiiig or mridm hMdt b aot 
th« IohL >tin)ii cf Mqr to- 
jnilmw WMC, lb* oImmm «f pMk- 
exwpt in Ibestnlllnfr-bax at the 
t<ip, and non-lUbUlly to Mntcltea 
hikI injury fmin niiiJ and gr'iL, 
which tiomi?tini(i« fs»ine» over wilh 
tlif *tr»ni. nrr mt'rit!* of litU« 
ii'ij.:irtii!lft-' in flto j-riK-lintl wnrklm^ 
ofl i»r».'<- I'luf ir.i'f- Tw (1 s.-iTi'i il iir vulvt:*, 
or p.rt■l:.I;^ ■•[■ I.r(t ^rriirvij r-n 

fir i|fjirt'«iip.l t'tjrvth^-r. Wlifd il*© 
1 h..riMtiIiilly ir t" (lir.-i- ftciim liirht 




viilwrt t.r>: the c-Ik'hI if* Jivhil 

oIiiiimIkt^. ihf 'jppir luii lim*r hcla^ iii tHitnmanii«ti«ii with Oiti boiler, tad 
the rni.MIn br:ii|r iipcn on one »iil« to the c-yliniii-r. Tim fof«« of th* Itmi, 
ooiu«f|uri)tlr, prvr«».«4 the upper portion of tbo valve down; bwt thlft pTM 
MM b bataitoo.l, or niit^r th* pHMOM OB Ih* kmw poitiMi, wUlh 
liodi in nn oppoff ito 4tnQlloii» 

QiiMllon M. Th* diameter oftbt Wffu imttoa Wng U ImHim, nd «r 
tiMlmNr poriUitt 17 inohao, wiMi Am* hM ba anlhd to tho nltro^daot 
Mopaa Ihovrft* wkan tlwrtMMtfo«roiaMBlDliiab«airial«lba.aba*o 
lhoalaMaptei«,aadtlM*«sanii iDtlioci|llBdarltUM.iwraqwnlii«til 

QaaaHoBW. Tha bawl vttht wi*o aaat batog «0«, aa my l aaa m ad, what 
k Ilia MM of opanlBK or •taamniv wboo Ibo la Utod ono fooh t 

(liwctioa M. Snppoaing Iho wMo pNpoiljr adglMlad, i«lb« oaab bam 
oqnailjr Arm apoD iUiaat, wballatlMlbNa|OTaaiif IbatvofOtUanaariho 
nlKB topAliar, obwlBff nalbtar fertha alia of tbo 
aoIaaoMliaiiMI 



Sine* tho ImM of oar laot niiiiiVivr, tli<' (i>iiiit fnriotT hiu< <liv<T>ill«il tli« 
fleM of vkw, with tha oiccptlou, pi^rlmp", "I »i rii n. rxtcnMvi lr fuinl 
aeeklantii, wtileli hare been fewer thun (< t k tiiu- pTi vinm_ The •intni- 
bo»t l»», whirh nil unite in prom iin. 'rii; fur rmru piTlV' !. hiii', it i" liO]"?il, 
iliiluWil n hni>tt i>f ^renter rjir. f.i Tl.i- T«!riiiiuT liuy State, I»lyi»tf on 

the Linig Nliiml S.ninil. li«-t«i . i; tliis p irt ami Fill Uiver, luttl every where 
known M one of the Wi-t Ixjatu in tlw fiiiori. iin.t v< itii ii •■■mcvrlial vinuxnal 
aceideDt on tbe night at the 2M, \i\i\uig broken tlic crank-pin, while the 
fiatoo vaa aaeandingri aUowinir tli« piiion to be drireo thmoirh the ojrIlDiIer 
oovar, aad pannltttac a tralitnia of Moara lo aocapa, wbiob aealdad Nvanl 
p— ao g it i >■ Mia igpir oalfloo Md i nt i laon i. TbooMk-pUmaofap- 
rarantlj- aimnil Irmi. 1 inidna dlioior oid waa iilliidlB Tba ing imaob bj o 
taporine cM andboab. Tbo ibo B a m m i w b a My otof 11— w o od b »a por- 
ilallr account Ibr tho aeaMMib Tbaftaataravaa wftMa lhaboart««,ab<Mt 
oaa aad a half iiKhfa from tha abooldar, and anaaadtba aida of tba pia 
Baailv at rigbt aoglea. 

The Mmnuliip North Star (or «t*am yacht, ta »hc haa been c^nend'y 
tanned) bao relurn»I froin hor Eurofipiin c rii^M, Imvirii; arrived on the S.'Ul, 
InBtde of 11 >1ay«, from M»<lcitii. Tlio Ni r-.li Stnr is nv< r> crclitable 
specimen of Americun ftejlil eimirmTriuir, nn i n t:i;« i ri.^e exhibited 

lierM'If at (vmthamplr.n. i'i'|^-ril. hi^it,, t'rMnKtu li twi. rn* ilrii'ts r.t' the i*hip 
were tiikfn liy n ..irpn i.f I! i-.im: ,.| i-iii' ■• r. i. Hnvr,-, MiUt'-i. l.i-,:liiini, 
Civlta Vccchia, VakttK (in the iaUnd of Maltji. i on-uminople , GiUruMur, 
wd Madeira. 

Tba Nortli 8tar has two bcaat-oniciacs of the umial cnnatruction fur hb 
MMONM^bM laaljr lidilNd. fl^Mttbbportmi Ui« Mtb«iril^bwt,at)d 
ba^iBthalnlaft*l,ilaaBad,teiwnidMMbam, iSiiOOOianii. Bv iri| 
natlaiitiwiil to b it w boanot iliotlinrtiiiortfbof |no y rtitw iliw ut t 
■M* oaliMr of oom botiMaa oBd ptaaamai «Uh th* of « lb» I 
Iho oMbHlto ttMMM an mMftod to b«« fwHddMthalr 



Ihiit (iLw, tiut Ulievin({ lliut any privoln li.ilivMiu.l ^mmM 
audi a tonr, cjice|.t wilii sumo irn-;i' u-\ tiij-i'iiiurj. ili>igttA. 

Tbe "Kri™»on'' ia proifivi-i'iriK', but nut ii" r.ipi ilv m n-r l.nrl li;>|*-ii. An 
a<xrid«nt, by «rbi«h one nl' the CI linden wiu >lr>trc>y till in ilir cnstim;, Iiuk, 
of Hfair, oeoaabMied ooni-i>lerabl« delay, not attrihaUhUi lo any pvcnIiarUy 
in Um ongino*. Uaving nothing to add to our dtavriptinii »f the iicv tn- 
CbMa,aa ocpbdMd hi oiir]aal<pago«tX wolom to tlw ogwidomtion of 
otbtr and iiaa BMfnlAeeBl aipenaanla. 

An atpaaaim oartaa of oaporiaMati^ oaottag In all n anin appraaeblof 
tItSMMb bM baon blaly aoMdnaiod In Ihia iHtj, if putvote entarrriaa, «fdi a 
view to l«*t tho acoDoiuy of inlxlof aow d wm with anpcrheated atMOi. In 
otbor worda, tbe exporimentii war* M • ■litart of ateain aud *li 
ruled aepantvly. Unr Rr^t vnlnme treat! at aome length on tha < 
on Btanie, or iitr*m )ieut«il after ita aeporation from water, aa advooatodbf 
the latu Mr, Fr"»t nii-l hix eoiiijotora. A niacli greater eX|iMBthMI Wao 
cliiimcj f[>r !<L:inii!lhiM t'lr i~<-iri.nii>ii ttcani tt-ltb e<|Uul iiKrenieulxof baal^ond 
many exj^riuicnfi* i*t'enie'l to ijulii-jile tliC c'xi*tpnrw thv tiu.-t, if not tbo 
iJuUAibihty of any theory by wlii^ li it niiiriit St; expUiiieJ. T.i-. luTt- expari* 
incnt> aHuJeii In, umi in whii'h several of our nio?i sliLlful ruainceni 
hliv.~ tK^tn onspli yi.ii, we 1,' pi -i.: :i li. prcnenl in t'j'.l, but nt present fetl at 
libvrty only to iudiuittj their (jcncnil rcsnltit. Stf*ni al^e, ifenerated in nn 
oniinuy laoanMXive boiler, at a prmanrf of about I.'! Iba. almve the atmna- 
phers^ la oaad Ibr tltree honrs In a commoo atationaiy engine, nao-condeDa- 
Tiie Muie boUer and onfiao on antoapkgod Ibno 
I of about ecjual r*— *"-tj riH ot ■ ti mj i iii l iio of ni n nilb h i | 
UhodMrMur. Tbo ateaoi lo oopoibaolad br paaaiaff fbraoik 0 I 



' trip la 



I of plpoi In tbo tip of tbo fw-boii Tho oafla* b nait tm on 
oqoal leaf th «f tfano on 0 mtetaM. It ia Iband Ihot, Iboiwb alight^ nam 
aflhetive, tba advaattgo of etame over Maan waa not pneUeally of any mo- 
ONBt, bitf that a mlxtoro of ateaie and eteam, In the proportion of aboat 
thnavoloBMaofthofiiniMrto ono volume of the latter, produced an amoiiut 
of work grealer, by fVODi BO to 80 per crnt.. llian either working alonn. 
We have heard, n-i ytl, no reawMiable tlu -ir) ry » hicii Ih'i apparent re- 
aohaaro expluined, wlietin-r rbwin^ni? to n'iniit nr -if-ny thi^ rtulity of the Im- 
provenMnt. We will oi.Iy ailJ t<i tins fiiiril outline, that the wruui;ht iron 
pIpoN for »upcrheulili|f !mve )tee:i found very little impuirrd by nornc three 
lllonIlii> of this Bcvt^re luuicn. 

Mr. t'lither baa been for Mvoial montba actively pre{>arine a ateam oar- 
riaga, deaigned htr Baaa pavomaate or pbuik-TCid% on o phui very naariy 
nwmUlBf llMt detaitad if Um In onr laat vttamiik ond wUeh aiaiy be aoon 
•ipi^ to taba lha Md (or iMbw tti wtedlk to (topotMon tritb what hi 
OMMMirtbo "thby and aip«wt«o boiiti.** 

Mr. Aiipinwall, tbe wd>-kiiown alaanibtp piroprfetor, baa latelx oi^ 
Olrnolad a auaU vaaaa) of boaatifttl modal, with a elii^e Aatbarinf-poddl^ 
wheel, ehcsaed in tks heart nf the ves*ol « little abaft of the centre. The 
wheel ia aboat >«vcn and i bnlf feet hmg, »ix or aeveu in diameter, with 
piid'.lU's lib Hit i-vfflit'-en inche* in width, and dippinff with their lower edgca 
iii).iu'. e irlileen in<*be* tMiLow the bottom i>f the vrA»cL Two fiiUe kf-tU iterve 
U< pr»tteel fi ll tehee' from .lamnecin nifcfintr tiie iiottom. Tf-N t x-enrnent 
ill proJ«elliri^ «i-l It' '.r'tiLl.iilie i nitli u hostl N i^er. I'f snili]! tit:'. L-'feilt 

heatin;f ^'it:"ii'"»", »rt>l other liew featureH, (wt that the rxpfr.nmt wil] 
eoii.i vilini ihi'ilu to oouipleiiiy. 

Iti.t :o ri ! ini to motive jwwer. The engine lately patented by Mr, 
B;< rru-. i>i< rlainia of which are preoentcd In the June nainber, paga IM, in 
now beiiif teatod by a aeriea of corefai ciperiraeota to tba Novahj Wort^ 
In ibia «ty> Pnio otaMwpboHo air, oBndanaod br a oidlriili ptnap, la ad- 
nttlodlnlnntgrttadar, nutn about n n o oawnith of a alwbo baobatn pai^ 
ftrmed, at wbkfapaiirt tba abr la akatoC; and ateao admitted dttilofawitber 
iiOiBtti, a ft irnl d oh tboo W altila oowptotod by oupanilon. Ibo tononiar 
bTCiyaanittlnooffialfainffafrMtoeenoairbgplbbpnoHO. Vobcfowt 
learned that any deeklve reeaHa, aMarpfw or cm, barc'bean yatoMoiaad 
Aoaa tha axperinienbt. 

IL Do Treinblcv'a cntrinc, or combinntion of engines, worktnif with 
VBpora, volatile in .lilf. n tit .I. L'n-en. wm briefly .■ininle-l to in our l»>t niim- 
her, aa havini; h-i^n siin ef »riil:\ te-i. i! in Knitiee, M. Dii Treniblcy w»» 
iiere ili 1 'il , iii'.ii ^f.jien^ile't ii'd II Neries nt* evp, rWiten'* 4l tt-r Nnwlty 
\V irk?>. in 'aIii'-I;. uf* in n. i'i r-i;ili''e wirl. ii3i_\ -.i-.if,il *l;eor_s, a irni:i of '>in- 
»,i irrt.i'e ini[>i:rtjiiivT wiis realired utider fuvoraiilo ein-iini^liinoes. The plan 
wtiH '<> i.'i "f rile olcant, and work it oS n« i»i<i>l thrniiKli an engine, after 
whieii it )^«e>*ed into a veaoel rcrving aa a cniideiiMr, where it« heat woe ab- 
•tiaeladaadntadtooTipantingthaathairarahlaniCmB. TblaMON*a)^ 
tile vapor waa tiian worked throogfa aastfaar aogine, oiUrtrbMi b ma 
•ondmaodfaitnbai iBRBMididwitkoald wntv. Tbo atan qMhr tra» 
t« Mid tbo oMmt M iMhio to AoMiMr, tho biftba of Mnho bdnf 00 p» 

rortba 



MO 



TO READERS AND OOBRESFONDENTa 



[OetototUM. 



Than wtra MVimU dlfllroltio : ono of th« mmt ncrinan of which 
m^ght be inlicipitfil In t'>«>f tt, > < , t'u> net^iity of xhtfuUnrt nid. In 
winter, whrn wot^-r 'l i", r r l-. rj 4^)**, cutiM be (Imwn fn>in th« rircr 
in luijr <le^ir<f»>i 4|aatiCiUtf«, tite jkyif^arutuit workcii witli deci^lnH Biiccr^ii; hut 
with vator »t 70^', or wann«tr, the vncuum in tliu cthrrvnifiiifi vju qiitt« tm- 
pcrfii«, uiii tite ctber boinir itM>iririirm, coiiM litU imp^rfrctlv ondauM tlio 
»t«ATn. In abort, tlio «u/ine wm a ^uod niiitcr but an imperfect aummor 
•ogilM, accordiiif to theory. In prwiiue, ll» cunUcoam wen vcrf difiicuU 
lhMpl%)«li •■•'••liOmaMMriwwflvilinNtkanllMdU^ 
l»NitiU«Tglitil«lii34. TbtwpgrvratliirwMkiiMni 



Hat nkMlaMlrpmUUMiiff Iw w*. W« d» oM \m% HM mnr 

■Wti DIM triad with dSflkMBt 1B«Ull,Mit)mMp|l««ldtlMldl*TC|Wrii 

dMXMBpoMd to aomo eit«nt by the procnw, and the rbrorioe t1;ercby *et free, 
wliieh will noavoldaUy aiTcct almwt oTcry material extypt ictaas. 

It ia preauuurd tliat theM difficnltlpa hnv« la aume way liceD rcmiired, or 
]iea(ibly the <Laaf(er of Ore from the n<>e of eclier lum tiuco aaorrtaineii tn be 
msch te<-> t?iao antidiwted. At ali erenia, w» b«*a eirviy natboriljr ibr \»- 
lirvni^r it <o< II — trii nrrlir-1 — -T-r~' -' inmttl Til tilt Mriltii m i Mm i . ylun 
ve alull tM careful to report Ura rwult. 

Hr. Donald UcKay has now on the utocka in hLa jrwd, atb't II>ii>ton, 
Ml* lan(ntt cll|>por in the world. She i.'* SVt (crX lonif. fcvt «i Jo, and 53 
fcat deep, with four dccka, and I* b«tw««ii 4.<'<Xi and T.rvN) ti>n» rfiwagg^ 
M|«itr. SIN b« UaiMbed. mj* tit Boeton Atla*, on Um 4tb «f Oo- 



Iff. & F. Btoigw, «r Kmtegbis, Si^bnd, Im 
MBmMntinff fblm prtMhad nmHe wI imw m. ly aBBtpwMitm » natoriil 

between two or more |i1nfM in the openitiou of roitliriK. Tlie mint dr^linale 
threul laco and perforated pnprr, are «oid to leave iitiprrxionii on thi> mrfaoe 
in i^-njralad, vfi «l<p<b <k|i«iidliif os lb* rilatlT* ootupnaaiklll^ of the 
ID iterteta. In irin nbbiiv a■ilKb^ m dooliC, ha luad wUb Im 
edecL 

OarAaffiatiiinibirtvBlaliMdMviitniMoftlMitxrnviKliaNatil «f 

hlBlfllt C>h arttScUIIy. M. dc Qa«trefii|<<'« hits t\n(* o'jrntnunlMted to the 
Rua e ll Acsdemy aoine iiii)Mrtaiil reaearvlies on the artidoial fer'iinJati»ii of 
the C(r^, Awiotod by M. Millet, he a alulL'd to have shown that the tetn- 
poraijtpe of the water for fcoutidalion is a jKtint dem-rvin(r e*i '<*eial attt'Utif>n. 
Tlie teni|*rntnre virK \ f r cooh upceic". and it l» wv-ll to anfrtain It for 
each aeparately. In ..'- 'i. r J, for tiie wiiittir ft^li, i** lr<Mil, tt ia K-lwetu 6* 
and e" C. [W to 1'! t\il.r, :il.ii'!ti : f .r tlm curly apriTifr fl^hea, uit pike, to 
10' ;«i*toJO" . I i- H i' - -p-ii -• ii- :. -ch, ]*■ lol«' to «r F.I; 
aaul, finally, for tUi; ui w^iiiuutr. us Utij Nitriiol, to 2.' ' ["^h* to 77' K. I 

The neveaaity of a aperiSc tcm|K'rutare in iNinnertrd «l»o will, the vitality 
of Uie aperisatuiulda of diSereal 8ij«ci(a, whii^i ia of aUuH dumtiou, it not 
MMMliiif 6aHiwl« bitlN^lMtirbiiMla«ttiibHU*lioiim. TtoiMxi' 
mm af vMi^kr 11m ifwiBiitMoMa aflb* jilka hu htm qMdwI at 
M* r.( a blflMr tMiipmtim <l i i l im fa than ripMljr. Ilia ^pawn of ika 
^ka it btpt ptiftoilr waO la taa-mur, latl tha qiannalfaeMa ptriili aiily 
wfth •«oM Mow —10' or —IS' [U' 10 10* 

Thb Influence of teinpnratnro on the vitaUlJ of Aa aiMtagatoinlds of 
fll|ui*,alld therefore on the fecundation of c(rg*i preju'nta a rr^tiin for the 
IniDliCt which nrfoa c«n«ln flthea to ascend ■treai:)*, and at time* to priie- 
lr»t« Into rivuleta, where tlu>y have hwd'y water cnongh for their tnova- 
rocuta. 

U de Q'wtrrofayoa deduooa aome nil«», which are important to the art of 
plact I. t .iii^, \>- arlu(r expcdally opon the prwwrvation of the «|i«wn. 

I. l'>i« waicr thoald not be auppUcd with tli« 'pawn In advaitc*; it i» 
well to leave the apawn in place even lo the moment of employioK it, and Ilia 
fDcnndativn ahotdd follow aoon upon the death of the uuJe fiah. 

s, gimtha tanadaike aUould take plana witMii a dqr ar tviKa Iwm 
■Aarthe daatb af tiMaalaui, the apaws ahoald ta iLaa lAfa md k«f|t 



%, T» jnamatha ifain, itdMHild aatlia plmd !■ lb* «altr« arte iW 
apm air, bat Wttar 3n a voiat Hbm «lat)i, vbkh la taytat atnaiiaiitaia 
•qailta, waUlflaMirarUirt whteb ftpt taoh apadaa ft*** tha ouHdimia 

doiBtion to t}ie mov<'ment;> of the >|s«rmab>rAiii1a. 

4. If there MVS KevernI fecuDd«tioi>ii to operate »ntvei»aive(y, it is neoea- 
aii7 to dcbrafa for wMb tfaa ^aaaiiorafafawn rw^aiiad, aod Itava tba nat Jn 



9o Attten on) 'tfarrupondratf . 



The eoutiuaation of the article by Captain Krin»on lias not been rcoeived. 
We invite attention, h<»wever, to an urtii-le on fl-.e aniiie »niijw< (|*<re» 217 
to iv<>, inclo«n'f' 'i Ti"r^ w i!! f-nrtl '^tiil niore coinpk'U* nni' Tn!t'>*,'rly than 
any which ) >' * ._';• rr iri' :in% : . n. 

The lapcr applicH ui « is- in i I "nt lo Soth tiic air luid ateam- 
enitine, with didVrent prajnirt: i ii> <A' i li im-n ; i:ive« tlie nctnal and relative 
elOdency of each pound of coal in u.^ a^z ^itd Moain-^'nj^lnc, the pp:^portiou 
of the heat which i« ahoorbed, utilized, or converted into work, in ewch en- 
gine, practiially, with a eareful caleulallou of the aniuuui which it woalU be 
IMtatUa t* «eit* aa Iba dtta fiuutabed by Oijitain BrioMao. 

MiMlbdate Ugliw af ianponaaeei Ut apa w c M ea wUh Jl Ibraia al as-* 
gtatw BOTid br haat lha pifar vDI mH lapigr iba ttaat aM 
It miiiirai. In Imdaff badt to Iha pwvleaa fafw ftr Iba *«lea* af * 

of hia aysibola, it will bo found tbat llw >Mlim leUar r Wl 
OMvI to represent the ratloa of apooife btot, wh«N IbaOnak lMt«r7{jpui- 
niO i* mw aiad, tba tauar ikjraibal bd^f mom la amidiBa* arMi faatial 



We re|{ret the necei>oIiy of pottponSnit totlte next baa^naaibattiafllia 
able Keric« on "Wnrrnintf and Vctitilation.*' t^^verul albif paliynpbl af 
aomapnodaaca •» ibM in lypa (tor Ui* nut oiunbar. 

«N. IL JrV MdiNb naAmdnawtd raiauaadllataaN iMtjMSiad 
arftb aiqr dagiaa af aaniini^, and ii mwt ba JmpiacKoablB to aMtIa aa^ 
qvMliao* a* dcdnll«l7 aa ;o« mmu to «xpoM. Tba nacMiie foNa vuin 
In dlfl h ia n t pbioea, even on ibe .••uiuc puntlitjl of Utitu ; and the dip of tlie 
BMdIa alao Tarlea, and ^nfrn^ly, iin! i^ot niniiv 5, in the i^aiiir nilio, Kront A 
great nuinlfr of >>l-»'-rv»tii>ni. in ii-l )<irlr' iM'liic wiirM, Iiih-k ofcjual <llpaiid 
line* of en'jal intensity l,uvrt bevfi Iracc'I on rrjii|-A of tlie *orfd, hut thc^ 
liuee do not rorri'sjHiiid with thu vriroiii'^n ^virjillvln of latitiido, nor eaartly 
with eacii whcr. I''iirt|j»'nnore, thi-hc line-t are f-ol ri',jiilar circl#», and tlie 
exoi't locution even of the inniruetic f«Jrr* ejin Iw kn^wti onl) approximately. 
Some inve»liirut'ir« liave f-miKj >l ii(i.i»>arj to »up|«>Ke two, Ihm, or more 
polef at the Nortli, and an e'lUii), (T [.eri)a[e* H ffreuter, iianihor at the South, 
ao that the aiihjed may not l>e Loii»iiU-ri:d Mb reduced to any thiiijf like an 
exact Hcietioe. lUiuU experituent wiU be »a Ukvl> to |^-t over your ditticvlty 
•a reaaoniuK. Tba faMa»«gfka<«ajr vahttan tfwualfiact ia hi tfaia* aoMll 
voluuoii, by Sir WSniaoi diiaw Hariiii, atybd "SaffiOMaiary UagactSatB." 

" Mlll-Wriiil.l," Va. Wo ran reixmnicnd no better method lliaii to rdin- 
^uiiih the middle ti«arlnt; allivether, and truu up tlie ahaft ao thar it wiT? 
anpport ilMilf ('iu>t u litfht wl,c«J, uVint four fe«t in diameter, and i. y it ( li 
the place of the cvntnil hearinK, and vvoueci by about one aii4 a (burtli Incti 
U it* <yom tbernnof thto»baaltoyalrtiaaaaaria p aailb l atoilia«iidbi«»- 
in«*. A croaa or>tar nf bald waadnii|)|tt«afT«lfl>la*dofa«taMl wbaaL 

" Buatoo," Muaa. Strictly a|>«akinff, the nsturdinK force of friction in any 
enipne <'ou>iat«« of two qoantjtivH : Kt, the }^*rniancnt friction of the uti'(j*d- 
eil ciijfine ; ajtd, li.l, the friction due to tlio loud. The fln-l niijrht be aacar- 
laiiicd hy iriid with pro^Krr care, the aecoud ta catimatcd by 1^ I'amboarat 
«-u of the load. Ii<>nnt<giTCallb.MtliaMMiaa«falaeaiiMllvaBBioad«d, 
and api>«*r» to depend on Da PuidMMt'aO'U Ibr iba tattautaartbaaddhlMi 
dae to Iba hwd. lialTaqKbt Dmnd Iba IHalicti aT a <0 haiaa a«Bdaii*bi| 
gogln* to truT tttm Vli to MS Iba., wltb a' Ibv ibtt afabalUnf. " Mrvwa 
Ml tba ladkattr," give* 1 Ibw aa tlie Mdlon of Urge •nfrlnea, and 1-7 a 
aman ana. Iha aaaomptioiu of tlic letnud author* are bo anlberttj: at al. 
Kroni 1 to r> Iba. par liMb i* givca t» " 6tilliaaa<a Tnatba «ai |b» Indiaator," 
n> the friction of v«U-iiiadaaB|laM»«iilaad«d; ntf kmt «Ma iw^a» 
4M«d tba flnt amoaat.' 

••II. v. It « La. Oapt. Erionoii ta aljlad ••Mr." Id M^. Anaid'a pa- 
pall ainpl)rbra«nalbaatlqiMMaartb«anqraad aaiy aaaiaaa tba apfl^ 
I «r aaofHiMgihwy lSili» to fftvaiamBl aOafada; al ktal, tbat ii a«r 
laa on tba wil jait. 

'OUaii tba piataat p«f««Bl«g« of tba Aill power ofvat&r 
Mvrebiabiadligrattyarbaalaad lUIr aatabOabadbgrpiwd; wiabgra aiacb 
iliiiflaraod«ibtoparwbaillb>a]raa»aoiiU|iet*lblyba. TbaAHMllaWIW 
Co., lawianet, Mwa., adniHad, III • auU wllb VM A. Bajrdan. C. B., tbal 
tnrtniMtbaaitllytbMBV^Iili'"'^'^*''*^ id alhat aTM [alna^Jfer 



"Tt" Omb- Afplgr tba 
od/dlflieitliytoba 



(Imb taiaar Jalrmbar. Tba 
Ikein yaw 4tat(l|iil«a, la ftan Oa inataiH* 
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APPLETONS' 

JlecduUs' JKagajtie ill Cngtierrs* JiiriiL 

No. II.— You III.— NOYEMBBB 1st, 1853. 

pb tto MMt <f AffUM UmkuUf llwilii | 

tnoBmoAA nrrwRKiA'nDH or xbb oalobio ■mam-oanaiadid. 



I RiiTK now to tnalra ioma a1ln»!inui to th« "ohjectionii" Ml 
Ibftli by Mr. Kriflsson, in the Angnwt nninlwr of roar Jimrnsl. 

I h*vo kept kwk this paper in cxp«H-t«tioo tliat he would make 
M end of them ; hiu m lie itcx-x not immiiuuo tlicin, I uitiKt horo 
SItpom of what li« han iilrea<ly tulvanccd. 

ITnablo, hu ears, to cbanfro the resnlt of hisi rompntation^ l>r 
tgiy otiicr prop<~*, tluin by nssaminift a Ihwi r teraprrntiiru lhan tlmt 
•B which they are foun<led, I iel«ct just •Belt « dtgrte la will Iiear 
m ant in my srgutnent, viiu, 440°. 

AahnpWnljrtetltiiwInmBilftalMnla tbta, I tcU bta BkMriM 
thit til* stforoeat of my Ju\j nnnbcr U/<m»M upm m miA ntp- 
jXKUtl Umptniture. I hnve it us a basis of calmilution, nnci er- 
pre««eil my l>eli«f that \us would not siicct'ed in carry inj; a hiitli«>r, 
and (liut, therefore, Ihc power of the engine<i dcdneoel from tliis 
toiDp<rraturu wiu a fair etpruMion of tlieir available power. lint I 
liare, in the course of the aanio paper, ^ven him the henetll of a 
tampwstore of Q69^ (sofficient to place the cut-oiTnt illi, wheru he 
pIlMn it, with a 12 lb, prc«iure) and a velocity of [tiMon of 200 fM 
per Mwad— IwUi iuia^My and anattaiuablAi and Imv« abowa 
dial, with moh «lentiili In bb ttirer, Ut mifiu ytlt Mb digit hj 
aa»4hinl «t lb* Meaitmypinrar, and nqtdnain edwiemmt ot 
cyKiidtr damattr tft IT ftet. 

But while I make thaie ronreinaioai to him, I am flrin in my 
opinion, that ho cannot perinaneniiy (uirry a heat »f maieritilly 
0»W 4-10'^, in the cylinder of the cah>rio nhip's enirines. 

Thai he has ;i<r*r heated hi« air or hin ci/litK/er hollomt hl^rlier 
than that, I have nowhere owcrted ; and 1 have s|i«ken, ;i<>( of the 
heat of the cylinder botCuim, but of that of the air within ; not 
of his model enjpiics, and tha nmltaof temporar}- ex|x-riiiienti<, bnt 
of tli» aAi>'« cnginai, and thn tampcntan wUcii «iw be canied, not 
Ibr an boar or a d^, bat br n IMtoea dign' Tojngo, and « gnat 
many aaob vajragai. 

Don* ha pntend to daim be nan %«at tlie man of ah- fn two 
or three secomU to 440", without havins: hi» heatenf, or < '-rulvr 
bottoms a ((Tcat deal hotter tiuo tliatl Lf he dutts ho cLaima 
what few wilt oonoado U> Um, witbontamdi batUrorfdanm «ban 
ho funiiiilK-*. 

The iheniiomoter!! plueed " iu the centre of the opening between 
th« regeiMsnitoriiud heater," are in an excellent portion tAabMrb 
ndtent bent tnm the heaters, and will, nndoubtedly, keep thair 
tenperttnro up fnita indnpandaolfy of tba fluonntiDf tempera^ 
tinofdie air witbin, whi^ at bai^ Xbmf oonld bot bnp^lectly 
Npnataii* 

• Thkt A OiahMffaw wrftM«nhaAHltrfa bail«ni,Mid ndn«t it to 
ladbatiarikMk ■ad ft will naka aba«t B,aoo aqoan Ibtt, wHttb btati 1,010 

Iba. WlUr tbroiflh l.C't'i' y^r ininuti!, or each fuuC ofturftaatnaMnltibHt 
wgagblOkMt 1 lb. water Mi' per niinut«. 

How, likl tli« «ara ftr wbldi I bat* aiMnfatad^ tIi,, ftr a iNtpwaMna 
Toi.UI.-n 



Tbe beat appUad for nalfiBf had may be applied ax dowty and 
noifiinnly a« d«dlrab1»-4be araia of tbe veaaeb are amall— my ar- 

(^ment neither oppliefi to them nor » invalidated by them. 

Mr. Krir.H-»on has invited me "formally" to iik)4[i«<'t the bottoms 
of the 72 inch iri il k \iv\u-\ tut In- ,'i »» not inrilnJ me, nor any one 
cLm*, to ins|>cet tliu Ijuiiomia of the caloric diip'a ej-linden, which 
arc reporli'<l to have lieen (MirDt ott. andwUtdl be etntee btBKOlf 
to lisve yieUai to an % Hi. prmun. 

I rapeat, liowef er, that tbe iupnctieabiKty of bia engine, a» a 
■urim cii^na, b not Ibnnded vpon tlia aiinnpiiiHi of 440*', nor 
any otbir paitiaiibr taBpentuK, or a flaed Buit* 

Ifr. XrteiMn fbrtber remarkfi : " Ifefleoting pnetioa) im^n and 
enfrineera of experienoe express surprise at tlie tone of Vajur H;ir- 
nard's hi-it commoniration, in reltition to the caloric en|;ine, u* it i^ 
evident to tliein ho brinp? no other knowle<!(»e to hear on the »(ib- 
Ji'i-t tli;iii a t'l'Cii'riil .ii''|i.;ii:i':irir,' ■v\ it.'; "hi- ^iiw, ..i I'wiiiiiiirv. aijd 
the knowledge derived from contacting tables, showing the rate uf 
eipaudoB by lieat. of tha tmtb of wliicb be known nothing pn^ 

ef MV, Mid IM IWt valoeby eTptatoit, ar It atrobn par raln1lt^ and It «ai 
be ftotid tbat <M Ilia, of air are to he iMMrtcl, n I have ahown, Sit*, by 
alwal leo Mioara IM of baallne anrlitcv, re<)niHng each •qoure fbot to traaa. 
mit eiiuuirh lickt tu riu»« one lb. water y*r uilnatc, 8-itlis moro tluu 
t)ir Ktriiin tKiilL-n troiixnit. Titia aupp<Hc« the liuiitt-Ti to he ftotiiie all tk4 
tim* ihintij; the ilown lut well u* Cbc up ntrok*? ; oi^l tliere no duulit tltjil 
t)i<i f-.c:*piiiir uir i:i pnMintr ovrr tho heaters receives ov niiicti Utut nH 
tilt iuflowlitf »lr, which it Jojwsits Id tho regcnemlor?, «uJ (hiui kcrpji iif 
th«ir leitiii«riitnr«. 

Tlieru vku bo no doubt tlial a tnorr hitetis« fire i. required Ibnn nitJcr 
rtcani boilen*, and that the iotpcvoiliiiil^r uf Iran.mittin^ ^uan*Uy nf 
lieot I* the wain citiuc of tlu) rcJuceil prvuare oQ tba trial tripa, UiuimU 
tbe betiema wweee Ugh^ taaatad, br ErioienV alatemeiit, aa lojlgbl 
ta en a Ibi. piaaaarau 

* Mf etdnlaaa «a tUa antjact eie netentyderind flwn tbe M|M|r 
MrMth* elliMie ef lenr-emtinned tampei etw e a appfeegbbg la ndeatt en 
lfw>. bat an aetaal wpeilanea. OrUiiMii(*aaifeimiBei( taelaleds "Tbe 
irteMtdiOeoltylaintbaFraFirapplieitjanflrbaetie IbeeeWde aftbe 
air Tp>i«pt«. 

" Whcu »p]ilicil (liToftlv by ra^lutthn ftmu the ire to tli* tphcricnl bolr 
torn of the vcH^ettt, it nec>r^<urity bentL'tl oite piirt t<io inueh anil ttikr>tlicr pelt 
too little, and the ovurhentrd piirt wns not T'dIv liahlr ti> mpt^i niddMbNt, 
but by it* expuimion, flic otJtrr p«rtj» were i«1r.«iwctl an J craclted." 

On thin Boetmiit it wjtM fnoii,! neeeRMtiry to rtrort to anotlier metboil of 
ap|it.vmif Uie beat. But Ui tliwculoric nliipV enir"'*""*- "' t-ry |>tun ofheiit' 
iiiir, found iinpnu.iieaM« iiy Stirling, is aili>i<t< it: a manner to ox- 

•g^erat« the evil. exjK'ririii'c^l tiy him. If uui.>quul expeii^^iou and u&idaiion 
woeld oeek, oorroda, and daatrvjr a baater of tbm er Omr Iket dhMMler, wW 
tbey not atueh mora daatrey oea ef 14 ftati 

to taj iitrioiurM on the emlnaa ef tbe c te f l i alyi, Mr. & Ing— anHy 
brtap op )iia«MkWmy<*«*aae ebiM t have brehen ne haaee igabiit 
lamwiUinitebelieveenbe aveabaai IbMa. Tbe ftUve ef Adl- 
elwd mii bliH i te parfcnn iriial tbe awdih nwiiihad baebe», beMn new, 
fte frehAJ eeaiee ef dlaappelnfieat iebwatew. 
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ttMJly. Mt^or linmairdli entire «rlt1fltam ironM lead to tbe iaftr- 

enoe, tliAt nothing is nocuniU'ly kinmii, nnj llmt nven the tlu>r- 
ntftiiietcr Imd oever h^ea apftted tu Ihe cuUirie etigiuu. M'hiit 
KTuoiiilx Umm an for thu mppoihioii will appaar id imiper 

seaiion/' 

Mv (Mnitluii 'i« j>rffi»ylfi the rmrtr of tliU; Jin'l I mil*!, iiiil. ■ '1, 
liltTe "traated very dnnwi^ " tli<- xntijci l. it' I lt:ivo pven rnn-^> iur 
■D«b u mfcivlM^ 

Uj pavHion fa, that aoinoUiios » "aocnratcly known"— Uwt 
die lawa of eigMmfam of air bt lirat are kiMwn vilh all tlm pre- 
riifcm that the inoat elubonito and aftrre|Msted acpcriinanti can 
give: ciperlmrnW mad* hy men l<>nK known and aceeptcd an 
RUthnritiv* \<y l)>o M iritiifir worhl. Sm h lu Unlliiii, Diilont;, 
Huilhert;, Ri-jjiutult, im<l others, wIimm' luLiir* imMi-rtnki>n 
under the !<anrti4)ti of p<>vcrtiiiictitx Hml frii iililic liiKltis< iti Eiiri>|ic, 
«|i««ilicnllv anil exrlnsivtly to tlie nci iinilc ili liTii.ijiaJion uf lln-^u 
very raattern; aikd ttm r««ii!ui of whiiHj. ii> fimilly get forth in tliv 
nporia of Aegnaal^ ponwn all the perfection of uccmmcy, wtitch 
an faahmg to tiM datimdHtimt of ftrit* niods. 

Awi, tethar, that the ratio cT eapaeitiaa Ibr beat, af air heated 
mder comatAnt TidDme and eeoataut prctMra (whkh eotert Vk»- 
n» nil flement in Of oom|Hitatkn«i), if not Icnown with the 

MUiic |>rrrm-t arenrary which oh«ra«t«ri2e tlie det«nninat!<»n* Jmt 
nn'iili'ni. il • i< Uii .u ii •. ' .' .('(i/y uitltiii w«?ll-nft<ortajneil liinitii, snd 
Unit 1 tmve ntvii tin- rj'irtmt ni««i fttvorul>Iu to tli« engin* in iiiak- 
ing th<!!<« cninpiitntions. 

Ami «s tci liw want of '• iiracticiil kiiowlnliri' " which he britifsa 
afininH me, it r|nito In kcf|iiii>! witli liis •tnt.iT'i at ^ analytical ab- 
aardiliaa" and "^IwUcal myatiliaations;" • «hai^ not nnftw- 
«|iMntiy ivaoited to by ihoie who, eonaaoqa that their invHitlona 
ara wt CmuiM 19011 anj known tfaeoiy or aeicntiAe prineiplek are 
loth to Me them nitfeeted to cneb te«l«. 

This i« to strike at tlw fiunlniiK'ntdl iirinriplv of scientific pro- 
KTcw. That l)rincii>k' ii^ tlinl tiio roc«<r>lcJ fNi>iTieiic<> of tiie post 
is the pr' 'i>- rl i nf (In; prosrnt : tlint (in tlm prwoiit ciwie, for oxain- 
plc) tlie «.>x)»riiiicntH of (iity Liiwii', DiJton, CavrnHiili, I>e la 
Ropho, Derard, Davy, Clement, Di-sonutsi, Mnrret, I'liuillet, Rej[- 
Uiiilt, and nmny otiiera, are our exp^TinienlA an lunrti a» if we liod 
Uado tlitm oiirsolviM, ami art- worth to «# jirwiiwly what i\\i^y 
would be eateemed worth r« tkmt^m, oonld any one of tb«m (aa 
tfaoae whoatiU Bn am) enrmy the whole ftom onr pouit of ohacr- 
vation, that is to aay, retard every one of the anoceaaive reeult'*, not 
aa independent and e(mi|>etinK oondidatea for abaolole aooeptauoe, 
hn- iiHririLMi Milne more or leaew«ighl|y,aeoordiBCtotho method 

\.\ \\].'.t \\ it n'MJlined. 

If Ititi r n-^iili^ wrv tiH'r.- i .■ilii.iMi tl ,%n esirlier. it in tK-rniise Inter 
Mperimenlers Ix-pin with what Mr. Erii-?<*on deiiio« to us. the rx- 
ftriMe* {their man for all vatiiiihle purpo^.-^) of tlinne who went 
before. It, in ex|>eriouiolal adenea, tabloi cwy, It in becawe Ibey 
gradnally apjiraach mora uaaily to the abaolnto tmtb. Aa tloM 
advanaea, their rarialiaaB «re more and mori IneomMenble. 

If Dohon and Qaj Lvmte are, at prcaent, lew oonuuandinir 
aathoriiiee than Ttegnaolt or Hagnu*, it ia becanae the la'^t do 
not orpcriinent wltltout the (R«tliMl» and the resnltAof the oO.ii-m 
bif' i>< (III til ; and beeuow, thorelore. a« a iiuitlieiiiHtiiinn iiii|;lit 
sray, til,, iiuidern ro-^nlts contain the former n.* iniplicit fimcttoni!. 

■-iltintf at hi* de>k." Mr. Krittssoii >» doinfr whul he clmrjK» rue 
with doing at luittw— derrj int: the rt>-nlts of others, ilh ho siiys I 
deaiy hl> Ib r hia {untHfitU'ii ul va.M ex|ierienis- iiinkes him i>ot 0110 
wUt mora anthority than 1 am. Ilia loenl ie good for nothini; in 
the matter (no dlareatiaot h intended); tor so aun^ word b good 
Ibr tMiig hi a matter of ^ kind. 

• Knot wil^tlM atiovr, 1 find that tbe laecMt hMati|«tt(Hi of Jonio 
and iMfciaa bava flud y with gttat praoiilan at |'<MM, 



ShMdd eleotrieiaiH ewrendcr dl Qiat they rcfmrd ai eatafaUhbod 

in their wiene* (and their ci>iiinion »eni<o nlonir with it). b«oau*e 
Mr. Henry M. Pnine declare* that electricity has l>ccn collcrtod by 
liitn in a ixmderab!'- 1..1-IN ' .■-li..iil,l iIkv rui; .l. iiiiiini t.. «/■!• tlia 
oiHtrution tir^t, and to he aiile to eollett it theiuM'lvesf To doay 

iiiis iri to sny thnt ■H-ieniitic truth eiMaoBly Igr the Ihrbeannee of 

knaves uud the coiueut itf fuul». 

C'«pt.iiD Eriraaon may hava the tnatcrinU in lii« puflM-wiun, 0(A- 
kctcd dnrimg hie long aperience^ which n^y entitle hhn to tut 
mi» the anthoritiei of Regoanlt and othcn^ and wbitilBto hb 
own, with th«)r ft«eeont«nt nnd th»c of all the rc«t of the »rient!t^c 
world ; Init on a vi«w of the whole wiw, the olmnee* «eein bo other- 
wi«e; anil till he txhihiti ".<..-<■ K iferitilt, to a»k to h tu i - i tcid aa 
an anthority. on the evidcuixs <jl his own bar* aswrtion, m a pre- 
Aiiniptioii which will find no favor, unle«* with thoae who are eo 
entirely tttrangerx to t"i-leiiee. that their opinions are of no ralue. 

The dirtcn'nce In-lwecn tlie «rknowIe<ltn>«l anthoritie« and Capt. 
£rica«aa wuoldt morrover, have atill to be eonoidered and weiglied, 
oven wm bb oiparineula and thalr methoda pubilthed; mr ataa 
then eaoldUa twnlla be admhtad. ootil hb protewi had haoa ro- 
peated by tmparBal men. Tib diilerence e omlal a in the bet that, 
wliereo-t he, in all hia inquiries, has )>c«n under the inliuence of one 
ixintrollin^ cla>lre, intention, purpose, deteriuiiiation, to compel the 
lawn of nature to (lasirtii. 11 :i ir..,;-i:i -1 '1. m.-, fA»-j liiive V-mh 
interMtedly laboring with itn !i<inic>t au<l xiuiplv and yiiictre %i>«h 
tu diM-ovcr the truth. 

But even the very rigor and Keverily of exnctnew with which 
they have piireued titeir inquirie<i,* are iniido by Mr. E. the snbject 
of aometbing very Hlwa meer, while he magniflreutly aUadea to the 
thomandaoftoaaofalrwhiehhohaahwiiwi Aiiioonlhenoni^ 
tabi baa kaaled ndihnaaf tone forMr.E.'k thowandB,hnt what 
Tarn It tanght net Tbe neat tgnonmt engine-man baa heated, per> 
li;if i-, more tons of water than Mr. E. ton* of air, hnl will wnrvely 

iRivpte<! iw im authority against Riirnaiilf. on the pliy«ifjil pro- 
perties nl ■.tl. iiiii. 

I.et n» .'>ii|i)«<^ ISegnauIt, IViwon, and I'uuilU't, luaeujljled in 
jud)?nient n(K»ij Mr. Kries.ion. 

Would it add rnuoh to ifielr confidence in hli re»nlu« to be told 
of the ton* of air he had healrtl, even if he eonid prove that he 
had pasted the whob atmoephera a dozen timea through Me 
eyKndeiat 

If, beoldea thb, they were penidtted to know nothing, bttt that 

hl« vwwela wm« io leaky at to defy hiit effiifts> to come (arcordini? 
to him) within 4 Ibi", of the intend»'<J pre»*ure, utiii iii- nrniii::v- 
tiienl!! »o injiidicioiiH that hi.. I'-.-Mtioinclem were peqietualiy burst- 
ing; from the vll'ei-U of t :i>li itit li.-at — wonld it f ♦■Wtf* iB their 
eatintation the vuhie of hin stntemenls. 

These soiiicwIiHl extended reinarkii hare been hronirht out by 
a aenae of indiguatiun at the entire tone of Mr, articIeK — nut 
toworda myKslf. hot at hit tone towanb men of aotence and (ci«weo 
llaelf. Like perp^nal motioa hnatcn (a prfncipb whiob Ut dmm$ 
tar hb maahiiia indeed liiTolf oaj, aad that ebaa of Imatica who 

* The aspaiinMiUweie and* wiih Ayoirv bao n ao a<i % ead net a ailgoio 

of air and Minethlng elu, wo the anlMtaMe to invwtigalid. Ban dto 

MOMS autltority wbkh liMivaiabrmlioitheee-efleSeMofopaniioD Ibiriirhaa 

tkl*o c^-rahlis'iK-ii it Io 1* tin; tiiunc f<ir viipi>r. and, iuincr, tlijit ]iK'9elice i?ati- 

nnt irwJifN tllO rpfllU of ulllin»[.lniri.- ;ir. 

The ci]>orimoiit» were riiii<le oii mnall qii»n1ltleo of air, be<«t»p mo(t 
nociirately iiiudv ulul uiuu^urcd in Ihiil wiiv, uiid vr« Imve yfit to lennk IVnni 
tJ»t- iiuciitnr of tii« ciilnrif^ ciiffiiii*. tluil tlio law wiiirl: applit^n lu a uuall 
Veluiiieof iiir mil not spf-y Ui » larKt uno. 

And M t't tlie I'tfitct uf viipi^r upuu iIil* Tiilio ("f ciipncatK* lur h«*t. i»f -iir, 
Mt. 1- I iibtiiiit \<>iiiiii« and L't.'liHliiO IJ^l■^^ure UIjl' ijuiiiittt.v ktjt.ii f; : - -, . 
t;K' utfjui lcii»inn of vapor in tlic »tinf*plicnt in t>Ititci) hy IVcIft at 1-lIOth 
the totiil promure, m> that it nnnoc nifvct niy roulin to ony «ppratiaUe e»' 
Mut, «vaD if, f<ir It, y U amaUer (ban for air (u it probably la). 
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lur uvjiirly two hundred yeara, hove been li«tteriiig tlieir tkvilh 
a^iikat (he Xewtoaiaa (ni i^itii.- . ht strik. - jr. th^.' vi ry foaoUtioa 
ofHCHMivc, AQiJ rv|>ti<l)Ht«K ihii uttU IvgiUiiiitiiv |irii)i'ij>U' till which it 
eaa bo built. Tu ilvtiioii»tr»U< thnt no tiinn shall t'htim uiiy thing 
as truth, which he Iiiib nut indiviOii.tlly pr«.<viMl, U it |>Hii<-lplo which 
ciui ouly h« ju!)t iu a state of society (which, pvrhnptK never ox- 
iaMd>iriicra nothinK ever btw htm prov««l, «r wImito oottiins proved 
tm bMB reogrded, with hi •▼ideoMw 

Umm NnarkA, uxy, wiB tnUe • «em«IJn4|iiMBt ta 1w flwiMd 
of tiM *oppa*iii)r tHcr.-<," wltk wlifeli Mr. Brimon mjt hk kit awik 
a fonnidablu array t<> iiivrt iiic, and will MrVtttta prcfiw* to IBJ 
Btrictnri's upou iIiokm "()f>p<i»in>,' f'uctA." 

I'o. ^.fr.t'.'K-t 'i-pf l III, f'iuyrtaion. — It Lt one thinif to uso 
theriiiumetei.t, a\n\ aiii)ttii.-r to u.-« them forn iipiN-ilic ohji-i't, niiil in 
a luanniT to attain that objei^t. The law <if i(u i't-ii«i.N] tonipcmliiro 
uoeil by m« ia not only foundod np»n the t4ieory ut' micIi eu) auLho- 
rily a* PoImod, but directly verilied by tho itct'ial exyerimenU by 
11. Pktrio (aptMvantljr wlthont knowlMlgo of Poiaauii's fhmniM), 
•ad tiM nMlis m i^wate tbo wuridbflriio iBtttlmlarlbin; 
and atill flwtlmr ooiBiiRntd A* modern «iip«fBcat»Aird«lamdn> 
ing the nKM^ianieal ei|atviilenta of heat. 

l ilt: riiiiiin i s-ion takes pUc« in th« ciipply cylinder, and it is 
/Am-.: til.' !ii-ar i- (1«veh<f«>d. SiipiMwinp the eiit^'ine to uinke 10 
rt'Viiliition* [ivr n.iii iti , tin- !':r:i: i- <l. '^ i-l<*p«<I in aU>ut one »c<-oiid 
of time, and continui.'s it« flkcl lur two nceouds longer — three beats 
of e dock in all. The supply cylinder is then iinin«dintely tilled 
wHIt eoel air from witboat. Ja it cnppoetd Uiet aoiy meriita th«r> 
moanler, avpoie^far dne oeooode to Kteutperatora of w*>, and 
iboaMttfaneeaeondii tofttempentwe riiiaf fima 00** to 
and tfak fliMtnttlon eooatantlj alteraatiiiK, wm indieato Uio \Atf*t 

Hie amount of beat that tbe ^ may low in these tliree seconds, 
by oonductj'OU and raiUatJoii of tbe aorfaces in t»>uta«.'t with it 
(fur it caamt Tudiate itidf)^ imwt beeo trilling as aot In afleet mg 
results. 

If the thermometer is placed in the rteeirer, it it very po8i>ible 
that, through loss by radiation of tbe iron sidvA, it nuy indicate a 
lower temperature than belong^s to the ooiiipresxluo ; bvt thit can 
!■ BO wajr afltoet tho trnih of nqr formola, oven Iv « nIHgerator, 
dw air wat oooM to Mroi. 

** A tyro,^ Itr. £rfcet)on, rucnurka " ui experimental phllosopbyt 
wonid hardly think of making a direct application of tables of rate 
uroi.|Kin^i"!i to il.u cril.'ric en^ne, evt-n ii tiny n. rv i|i:r|e reliable, 
wiiliuu; ii-,i'rt:unin-' trie effect of, and iiuikiiig jill.nvunco for, the 
ertoi': i.l i a.'.iriiiiMj, <\i .'" \ . ry true ; and even a tyro (iis Mr. Erics- 
»i>n, app««i-s to <Je.Nii«! toeiliibit ine) hat doat it, Tlieirell'ects were 
maturely considered] before I gave niy cviuputations to the public. 

In reply to luy »tat«inont, (hat Ur. Ericaaoa'a ^'aawiupUoa of 
inereaaed teniperatnro U not e«tablitbad hy either aic«nanl or 
osperiuMuttl Aeia, and ia not ia contoinily wlA the lava of de- 
vdopad boat eeiaUiibad hyotlian," herepKea, "that Oie ranlt 
of aatnal trial of tnaoy weeks' dnmtion, with supply cylinders of fiK 
inebe* dUmeter. hat ««tabliiihed a mean temporatuno develo|ied by 
cornpro»ion. ni;u'iiii' -.Mirivuim' ii)..n.' tin . - vjninj; -ri>;litl\ u.-- 
cordiim to the ot atmosphere. rtiOiutluii of the supply cylinders, 
modified by currenta in thit eogiiia rooiBt wpttA «f cngla^ and 

other minor causes." 

Here is an eiprrimental /aet with a vengeance — " A mean tem- 
peratwe of over 00° ' — " vary ing alightl; aooonling to atat* of 
atmoepfaere," Ac, &c.. &c. 

With rfigakr panpionity In alstiac aa "asparinantal fact," be 
doca Bol oven ii*o the ttaiioi to which the air waa compressed ; 
neither where ho placed tho thermometer, nor any mean? i t ;i~r. r- 
toioing wloat thia additional 60° expresaea. ThU ia nut the kin^l of 
mthirritr that li fniiit tir nftit thi rmilli if tttgnanlt mi rataDn, 
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nore%'en tlnwof ftmere "lym." I »hiill reixat. not as a "brapgart 
assertion,"' but its u rebull of the tlieorelic iuvwlipstions of I'oisson, 
and limply conliriiied by the o'-fii<il rrfttriinrnU Peine and others, 
that atiiiikipheric nir at li'V'. cumpressed in Kricason's sujtply cylinder 
to II tension of 27 lt«., will have nil increascsl teniperalure of upwanh 
of 80', developeil in it diirin;r llie two sect mdsi of complete com- 
pieaiioii ; that it «rili not loau by radiation or oilier causes, in thk 
ftriai ^tim*, any eomible portion eif tiria iac r a a aa tliat tUa In^ 
oreoaed temperatniia wKI lie bat iiMonribiy modUlad by the hy^ro- 
metlo oondition of the aUnosphere, or *' radiation of the supply 
( yliiider'' — and not nt .nil " by oiiireata{nthoeii|inonMiBiapewlof 
engine, or other minor cnu'«"<." 

.\iid I tm-ili'.^r <inf lli.li niiy fflllitid otl" friMn this temperature, 
wbii b Hfitv l>e iinlinited by n titermomeler jiUtCfd in tht reetitrr, 
will have iin ftfrt-l npnii luy loriH'itiH. 

" Xlaj. Ibirnnrd. ' Mr. K. mivh, "instead of admittini; that in his 
orixiiml eiilrulalions ho bad coiiiniilted the error uf not e«timatii)g 
the invreaw «f volume fnm'iebed the mpplf cgrUndera, nor the 
comeqiieiit innntm tfumm rmuUmm agalml Aa npplr eytindan, 
now charges me with dia momtMaa lUIagrar vlawlBf that increase 
e« an ineniase of poerer." "Oon Im point oat tBj wliere, in my 
estimate, timt the sAid increnw has been treated as power ? ' 

"111 onlrt to xliiiw tbe mnj/niStKl*- of llie owxlirbf In i|in-<ii<ju, 
I sliitcil the adilitioiiid ^upply nl nir tuiiii^lu il '.n O^v rn ._:itr» at 
173 3 cub. feet |>er stroke, and Ihf jvrcr liitttOt/ ra<rted un iht uvrking 
pitlvnt to be i'.iy.H'i'i lbs. )>er stroke of 4 cyliuders, &c." 

And /«tatedtb«td>e/>r«»(Aer«6y«wri:«iiont*<w»riiM9f<t^ 
hy tblaaddldoml tdBimk to ^ i<i*t nojmmdii at ad, par aboka. 
^Ui ii oar enaBdal difliiranea. 

And ftarther, I mert diiitiiMif ^ odnillfad the error of my " original 

calculations " (founded on Mariotte's law) in not estimatin^t tlie 
increased resistance of the supply piston In eontcquence of this 
iiicreiuied volume. To ci rrn t ilni^^v irroni, and exhibit the trno 
hiw t(f pressure in the cyliudei*, waa the annouiietd motive for am- 
tinuiny tho investipition. 

And if the "monstroiw fallacy" of claiming, aajiemir, tbie 
2n9'-liVi lbs. on tbe working piston (liis " marked " dadaetiaB of 
tin inereaeed roiiitanee of the Mppljr pielona to the oommi^ not* 
wilhttandiflA not here dlMlnetljr npcsted, there arnit be aa 
aatoairirinK mimao oTwonieitt thiepangnvh I liave quoted. 

All tf ttmptmtnr* 8y tfpandon in &» vcrUng rylindert^ and 
asanme<l in i:; Im ii. to restore tbe temiHrraturo. 

Here i>i iKmti.vr ol Mr. Eric8«in's overwhelming "opposing 
facts ■' with which I am met at every step. 

In exiiibiting ihta "fact" to tbe reader, he boa made no allow* 
ance for the effect of Wearaiwie on exiieiision (which, as it inclodca 
the regeneratom and nir paeaagea leading to them, must bo iai^). 
Ue hot aaannied Ota atmoapfaaiia praaara at 16 Iba. (iMtaadof 
U.TSI»<ir14.71X«h]di fa near enongb Ibr gaaand pn-peaea, 1«t 
not, InaachacRae aa thie, when a "SMt" fetobetwted, andlbc 
which the actual pressure jvr lianimetcr should have been otiservcd) ; 
and lastly, the accuracy of the datn. as they stand. dep<Mid entirely 
upon his turningaMop-cc V nl ■■•i th.' i-i-ti-n w;!- ji-Ht m u (ml! inch 
of the eud of (lie stroke— a nice operation. If lliis eX|>erimcnt were 
eomo^ eaienkted, it woold, m h atandu, corrtipond very widO 

* the anwoat of de w a nw lias aeeer beea amted. TheiegiMnianaie 
abeet lleah. ^ in hoik ; rilowlni r ei nmeb neie tft the etrpaingM 

lesdin; to tb«ni, aud » uuti. iWl (nomcttitnf over ene-hatf iaeb) fat the 
"liberty'' of (be iiiidrr, and gut B total el<iaran«e Of W Ael, AT tkne 
inches ID tlx Iriiirth of tlie cylliMiar. 71m eul-«<T wM ak| erH inehet, 
and the ttop-<.vjck tunieiJ *L onr-ltalfliMh fteoi *od of itrokaiorTll iiiciwa. 
AJainKaiadnalotaiiiiAirdeannMk end lf«bitM<a lew teqeine r« : W 
: : 3S : iT.«. VMoian^ Anudo gtaet Ihe ftarf pnamam t-U r-|U «■«!« 
X«.l»6. ""^ 
IheilMiWjMMaMwaa theptateoteof^ oMWHdMN* 4- *lMhe»er 
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tQ B J tba«i7 wod not «t«ll tolili; bntiW it ii » liiigle iwbted 
«(i«rtra«nt, glrcn witlMOt tlw |inoiii<m me ww ury for a rdlcbl* i»> 
•uli, and i'tt>l«b1y Dot OBdcftMkcfl witli irpevilto ol^Mts, tt it p«rftet]f 

Tnliu-K'-i!) it) fvi-ry »ny. 

Iluvinir, ill II |Mirtiriilsr ruse, exhibited the prcsiinre on the 
workiiip piMuii m» hniliii,^; ;it il..' I'lpl ■,.f -imke, .Mr. E. apiK.iri 
to iiiiiiBinc it ■ ooosojufiK'*! of niy tUwrj tlmt ih«!r» c«u lurrrr Uo 
Bity jirt HAure ot tliot tMfait, ifld Iffiiigs vp auotlMr parUenlar mm to 

OpiMIMC Dir. 

\Vith hiA ii.<.ual ]>urtialitf Ibr hb wtoMmifiim, Itr. E. brings 
Hmn forward witJi nod wtiboat regmorUon to prav* tbe rapidity 
witli wbioh thriMr teltMtMl; in tbo Ibraw mm miikigc MDW 60 
iwoliitiao* p«r tnintilA. 

If Mr. G. will, vith tbe dtmemioM rail naniher of Hmw, inflwm 

VMOf r»* '"' . ' . vriviwr, I cnn cali iilutt^ the niiiiil" i nf fSepreos 
of tiont i'<)iiiriiuim.tU>l ; Imt, williout Ihul t-wwutial i-K iiK-iit, I can 

!!• :;':> - . uKiilnif tior Mi<tv« that 80O* woro ooommniwtcd to Ihe 
air, in liia oico h«" xixvitii-'*. 

Rut tlic tnvl \in* n» l>f<iring whftlevtT i>ii the <itio»tii>ii al iwne. 
lo tliaie caaea ciMl, lb* air fluw* ov«r tliv IkwumI unrfiicv; and I 
bare not only admitted but caknlated that their faeatara trnat com- 
MBBlMto apanmtt at 800* of boat* m thit «My, m Iba ordinary 
aotion of thacn^no. 

Hut it IK m to ttie hciilini; of th»' iiir iificr th«» ent-"ff 1» ajiplied, 
atid whttn the lehole mam in inotionlp-ts, except llic plivliC iiu>(i>>ri of 
cx|^n^^i<'ll, : i-^nv i^ j.un. '. A hi-.'it of 1 20 ' 1i hi l.i- nnjiiiiieil, 
nut in two iK'i'oikiW (ilh 1 Jirst MHtcil it) bat in one tfcond, and hy no 
other ineaii^ than "n>n»«i><iu."t 

Nol only imi»l th<- licatvn art nith a.^ ninrh rapidity to snjiply 
ihia 190° low th< y ilo while the air ii> tiotviug; over their norfat'e, 
bit Marly t»ie$ atJM, Ii b warMly worth tb* troibia to {Ktiot oat 
tbo iiieoaiblcM^ wUdi alb tha Kgeunttm thoptiMi|Ml mum 
«f heat in omabMatfa, and thao eooalt apon tha baatara naMinitting 
baat wlA tbb bteradlbla ia|ddity. 

I have aguin lo r^'|H.-nt a atatantUt, of wbidi the trutli is pal- ■ 
{■able lu the iKiiinjoii sonse of ercrr ona, that the air cannot, after 
the cut-off, be hei.-i l tlr U iilli [ art of what Mariottt's law re- 
quires, ntxl M>i>>etbing ninro than »uch ''oppotiug fiieu" as Hx. K. 
appcan tu iMve at hb oonHMsd will bo re(|«i(rad to piwvo b w> 
tivonded. 

I have not inuiiitaine<1 that the air would Dot beat at all. I 
ban DO doabt it will recaitra boat anough to Idoimi tba flnal 
pNtauro aomawbatabava wbat Mmn^ fimraJa givw; b«t tba 
fiMtaalabqaitaiicar aDoogib, and 1 bavo oacd a traloa of y iriibh 
wlU more than rampMMata iar any inaeenracy hero. 

liiit the iiimt Ibrci^'le ooinineiK that Mr. Eriesann h<t« nuul« 
ii[i<>ii the valiility of my thcorvlicul rexiilLi, he li«i« ijuile oii)itt<.iJ. 
L(>1 Ii.' -1 nnjil forjrt-t it iti hi* forllif<jmiii«e«te|{i>ry of '• objoeliona," 
I w ill now iiH'iilioii it. It i«, lluit Iho e(i|nne which thive results 
COnOemneil witliout h<->itMtiou or reserve, Jia vorlliha^ even while 
ita Uiuinpbaot .lOt-reM wuh every where prg«laini«d, wan ahaiutontd 
hf tha iBTontor, even before thiwu ooaeliuiooa were made puhlic. 

Tba Diaebino, whooe ptrfett mmm wm aofwanced only Ax. 

■NMiy — (U.n( 4- 111 Iha. B luw iba. ^ tliy wUb FdMan'a t». 
mala wllhia «Mi aad idliay abait M7S af Hi* prt Mur * M^uiMd b)r Mafri* 
Otta'alaw; bat ilia aapwiment w aalinly tea hMW in lie data to be e(Ny 



• Hw ImpwIUUty ef pnlac ovar • Ibf . yrw e nre, aa tba lild trifa, 
pforea, bowcvrr. tiuii M acMatly eaaatrueied, iliiy ti» bMafaUa «f earn- 

■IWlCatiiiir tliin rjiinnliiy oriimt. 

t Mr. K. |L<•1(^ tiir, if tli4'rT i« tiot «urh A tlkinif M ** TluitAtion *^ to lUiiUt 

•' iwnvci tinn ■•- «n.l in n I'rrvinat piae* be apaaka of air'a "ndiatiBg"— 
Kpinrcntly l);nor>ii( of the fai't tbat, aieipt *«iy lamnlhly, 
tadialea oar abarlia nHJianl heat. 



fadportant kYwAioii of tto ifkr an 
ao fcablo ft 00^ iMiMly lo ho caaad a 

''trfad trip," b now ooadannad m old iron. 

There in no dLi^ruiMng or palliating tlif Tii t. Tfi-- cnsiiii v ..|' t!:o 
calorie-<ihip Ericsson, tbe final reaiilts of tfie iDvcntor's 2iJ _\ t jira' 
('\| i- nv nce— tbe »ai::i « lii< li glowing dotcriptioiu have been every- 
where cirrnlaied, ov«r ^.tuch th« triunipluint "Enrclui" ha» l>«eo 
ahoiitM], and on the con»triietion uf whicli a heavy oulUiy lia« beco 
innde, ur« found to Im so lUteriy deetitata of eN'ery merit claioMd 
for theiii, m to make even UNcHlMtioD or tmprovctncut faoptbw; 
and othen are aabetitntad, whow only lettan of oradit will bo tba 
aama prambN wbicb banddod the lint 

And while (hoaadRdttiat "pimtlMllr" In Om DMiat forrible 
manner, the jiutnetf of tha erltlebma I hare paaaad upon the«e 
engliii*, Mr. E. yet apj-cir., K fi.ro the public in .K ni.-il, :w\ -.n 
brrinrimr up •• o(«iio»iinr facts." If ha can find a tw-t ammg enough 
i'> '-m;.|i. -. " -.1 tin- uttaraboadaamoMof hbowB iBVHtloDilia 

will ii;iive<i hv lortunatc. 

" The hintory of invention*," to quota from Mr. E., " records 
many aiiiuMiitt io.itanoe* of condcrouatory opiniona baling baan 
Kiven ai^aiust new inveialoiw by thoee who tinew lea* (perhaiw) 
than tba iavwnior ; bnt " (to chao^ bi« mode a littb) ''an iDitaoM 
of ureatar dbcrapaocj batwaan" imnnba aad porfcnnanM— d 
MI !. t italVBOdtlpUd lUlDMM tbb invention bait Af<hiov4sl, ■■ cat 
1 1 > I ;. ly not be found," nor of oondamnatory, tbaoraUoal opiuioats 
eo < t'l. ly nil.! in every pardoolir < 

Pbiladdpbia, Sept. 6tb. 



I And it normxarr lo add, that titc unHji^ nf th» 
ffliitjtr Is by no iii«ui« ihoroiit^bly trratod in wliat 1 iiavcs^ htltft 
p«|icr. To irive it a th»rariiiti 4i>on*<ili>n would rutunine f^met ni 
UDUPC«««4rily, for t)i« nmXrr in luivr of littio pnKiinI iiii]>arti>iiL-i.'. 

1 h«vc ifiven my (frnrral c»|irt!««ion for tITertivc moan pre»nirc (dona- 
tion S, (M. p«iwr) in temin of llio teDiion / ; Ix-raii**, in the frn'tical work- 
int: of in «ti>fiiK. the tension (ur prr«nr«i of th* «ir In rewrvmr, iind tlio 
tein(*cniiiir«. are ttio< d^ta mucl niitiindiT ob«crvcd, jitid ipven ■« ^Irnipnta 
of ci>iii|iulalltiii. DilfL-reQliittinc thin formula, I have obtained *n vqimtion 
(<)t|Uttliuu wbi>^ givua tbe mauuiaia auppiji i^'Uudct for any uaitiuned 



Im* al Ibavd af alrebe b Ibe r«al hnctkm 
lafpaww.and adaiemlDMenartbe aiailman* 
anppir <yHad*r almld bate Imm nada te rebianea le tbaL Mew, Ibb 

Ihikctk'ti coniihiemi In ba rrliitiK muKniinde 1« the Mtal I 
depccids cxi ltiniiialf OpMli nrlliii cns-off. 

Ilrncr^ (ho proper proccfdir.g would have lircn tn have fivm P*— ^° ia 
tWTnn of m And /, iind lo have ditTtTLiitinled rrf^irdiTvjr i m eouittant, «ei4 
a«»utiicd I"-. ' J •. Jhc (ur I iu voulcl allow bnt an adiniMiIJi! covnteiaclllV 
ToTcv i T« ir- . .f M iu v'.rnum woiiM b* obtained by var)iur both m eadl/bal 
ta It inv ; . n r oiiiill n volnr for I, it k of no prartlenJ u»t). 

H m -.1 ! iiu vobtaiit tin reijnircd rwult fVoin the cqnattnn nf rj uv'i t o 
(5) iiiK This j{tvoa lis tlku MM of mipply cylinder for any aaaaitic^ 

value cf(. 

Id the oaoipatati^Hi I liavo given Uninediateljf following for ( = it7, ■» be 

aoBteateiy natiiytff^aodlwanld ba(&ahi wqaaelanlwU^ A) 
4-nebeak 

If wa Oil aibM f Md aatalllala bt tba «iumion (S) Um valve ef 1 
leaaMasftoai ii<«ii,, I s UyA} woabdl obtain ibe wtaa af ai to hmuI' 

mam poiMriritb tbb valaa of i; and eooaeiiatnllly wilb tbt mm tditim 
w fawmtiyjaiiteL Tbb w«a1d|tt«ea*alne«f a»noarty«qiiiltel,«iid a 

pewir ef aboat na,OMl lh>. Tlio <v>nnt«riirtinir for>ie with tliia cut off ia 
boweiar too peat, and with a loiiircr oiit-off, the gain of pjwcr would not 
b« to friMit. Tlie practical re<ult however 1«, that « larger aupply cyUoder 
ihiiii i-^da is dnjmtvJe, but that no practicable itnin ef power by meojia of it 
will alter materially taf eoociaaiOUi whii* tba rtal bct i*, that witk tha 
proavnt ananccnxnt of IbaHVlMliaOWtHyeBHmtbl 
af nkmaata hmlaii. 
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SOntDUSftMi KOIft 
IlM««iiMd»M alhiilw In ]Mt«ipi.Mt,to Um pMMI* 



tk« td«Bllt7 of dw MMlhHdcd aqalTatont of bMt, thMOcti 
wbat«««r ifCHt «niplB!|«d, which, I Mw««» ■• a |ifiaei|ilc MytrtoMiMr 
01; M wril m tkMiMkiBy MttUInlMd, la th* nwdm llwory of bmt, It U 
tmy u> dcduM Um viIm of y tnm my ftmrate «f» M «eL, p. nt, Oeiolxr 
■amlwr. Vvr tbii parro*'' i <^in nui it umlcr • : 



U- 



. K> _ 14 7!|Sfl£ 
y' ~ ol',' I y'— 1) 

In whirh K'p U tlia m««hnictil r<|niriili'iit of I lb. (at 1 nnil of vciitlit^ nf 
th^ CTB* h<?^te*l on« Ji-irree uiit^i^r o<>i*»tft?!t jir««*«r* ; M' the mo** of tlio 
vi'iri'- jl u'. .11- r :,tntM--ii>r;«- I'p -'iin», antl ^' Ch(* vaIhc of y f^jr tliiif 
particular tfA^. t;i'' i?]. nM.r ex|i»jiAiMn Ht Ct/" b<:inir r'U]'p<''^*'il 

Iho MBM fof At t-h^. -, 111 1- v»ry iwiuly tlip c*m. 'I'liin I'-iuatiiiii lie 
VriUaa (otUii^ V «Udl.^i imric prvMnrv per •ijaan (out, tad » (iw urea 

v'— 1 I'aJ 
Bat Uio Ulentitj' of torclinnioil i^iinivalunu gives ns K'/>i 



bdq( til* CMchuticfil ei)uivii]cnt of l>e«t for «ir, astl tb« spccaSc Imt of 

Um (M eoBfii»l to air, l|p rate «M»«tiM pnmi«w 
B«llh*VMlto<'lN|Rht" Ivml^li ■■lUpiMIirtfw 4«iMlqr«r«|Mii« 



lha 



arOa^ 



to 



a!r(yi«lti«M 



_ 



»trdribi«X|inMk«««l bc(ii> *p«<M«lMiitMa(<«n«) 

r^i ^ T 

F 

m 41vMbv Vr tha atbar, aad ndudnK 



(1) 



14 iatli* alMVA, w* put y f'<r air at 1-40H (« daUnnlnad \iy Rank'me), 
aDd9*ftir>tcaui (Rocnault), at-nJ, «• Rhdl ihid / s I'M! (aearly,) for 

riiu vslDo of y may lyo applied u> a<^neoii!i Tajur, as it ('x!>>t« in the at- 
OMwpblfa; and ■■ Itdoan not dilTrr greatly from \ r,H, uiu.-<t tiy nH5 Pt iiir, 
Itakowa thtf tlia aslataooe of moUluro in tb« air osvid uol suiKriali}' 
_r (Wain, 4M«K 1MM lb* ^aiathjr nuh gi i a i ar Umd It ia. 
! lUavitaaaf yannatbe a]>pU«<i t« Martaii^ iba Taryinf prea- 
» «f aij^iGiig ataM tatba *t<«iD-«o^M, flwa tba ftd Uwt aaaitabi 
: «f ataam oartmai* 4«ria( •xpaoaUiM, aad Ha lataM bait la aV 
aotM tha ancondnaad itaMi, tbi«>«fc tha afftet of whWi tiw «li*«rv«d 
fmaaaTft aaa taaaA t« ba frttUr Ihaa tkiT' woald otbtnriaa lie. 

An aaramad value of y f^ r >I(^ain of I'l I liiivu fouiiil will 2<vi! approni- 
matplr tba mal pir^urvA, atx'Minmjr 1'nniljoiir'H niatrmrtit to W vrt^ll ronmlrd^ 
tliat pr«»iirB of •a".i:ra<< "1 MouTn, after tfpantiitn in t!i« cylinder, corpca- 
piirnU to ilmi of wiiuralcd •Imiii of llii' tomr Umf^'-ilnrt. 

far 1 har* fnum) iliut thr piManr* of MhmiM MMat of difl^rant <le»- 
alliiaaigrbaaiprewcd («host, sir)»Mi«oaiM«nlilaaccaMVbr I^^i****'* 



Cannula I" = P 



('.)" 



and that Ihe lemi 



abWM nut 



mmj alM b« oaloslatad by h'>* f'>nn'.i1a 



('.)■ 



KavTOI. Javmal, Jnljri IMS, and oopiad is FraokUa Jauad, IbrMu 7, 

1S54\ and Olio {^aito a* *implo, thon^fh not^ {icrbap?, aa capable ot\Mt'mg tued 
in a foneral fnrimilii for Ilit workiiijf prcteure of Uic ttram-engin*. 

The rulutlun c\pri'KM><l by uqiintion {!), for tha vatvaof Ar dlAnnt 
riM'-i, may hr dnlnry^ ) diir^tly fro^n B«nk-n*'8 cxpmilM teKjV-K'iiB 
London and >j|. Phil, M.T., June, 'SB. (Snp.) 

Tiio fi>ll<>wiiijf Kyitil><it« iiwd in Ibc fori-flviiijp aaalyaia (taken f^imi Kad- 
klne), no4 being fiuailiar to most oS jon mdtrt, I niiait their mmiiof hi 
tti»p > aaai 

K^tw riai]i)r Xy)aiMAaatcil«vilnlittt«rbHtiMlMMalri 

wmtint prawun* 
Ki(«ra)iii^/Kv)i 

6^ 3 aitadlo Imt «f a e«(>, w*^^ uadar oooataot pnssoni. 
e^m " hfwatfhi, aadaraMrfMlMtaM 



a^iitiiMt af hMl anUadtn i 



y = the iitio of tba apaciie baat of air uadar 



tote 



Y IttiA bf^'ii atngmo/l at KM ftr alrbl 
iKTuraU'Jy dt tenuiucd \>f KiaUaa at I'MM. 

ttsmk— f ■ Octabcr Mttda, p. SM, td «al«H«, lina S), "Ciall m tba 
noaa," ahavld ha " caJI M tb« maM." (An imiMrtaJit mnwlta, tttoa 
a»b hmnadbWly a(lar«Mrdii nwd Id ancthar miim.) 

Same pn|» and tol, nata, Ibtaa llnaa tnm battina, "Ibawtk dhatt* 
tli« ticnt couHaad," abMid ba "tba «iaik Aw ta tbt baat «••- 



,to Id. 



On Braaa Founding. 

Vr ni 1: Tr ,ri -mJ Dnm iiul Iruo K<niBi)«r'« aaUa, Jia t.i.Bnx. IVM. 

(Lv y-.. I'. 11 M.)S(i. lN>ll-lil]or«l M a hrBTlrh ..f I'lii'ini-rrillJ. 1- l.ii.'t 

Willi II !iiii-l>>! viii|'irit'itl Tiih* niid t'liiiriitv, to autiU ui wiiicii tmiunilly 
»iir|iri!*r* tlie *ciinlitir proclician. wlu-u b« coiwidiT* it with rop>rd 
to til* |<re^ent PHtcuVitiiiir ftml |>lpil<~(i|dil«iip agv. Every fonnJ«r 
thmka be iMM^Kt^wn U»- »iily trtia niul orthodox i^ystcin of (trodncinf 
RnUnlc cn*tut|>H. nn<i. its a iimticr ot'voiirKc, every on« <tifleni fWna 
bit i|f)i,dib r in biii miiltnti nf pructice, vitbout nflacting tbat th» 
pi«eei« lulniii ^ iiw fully of a rfHlunion to •olsBlillo ivto » Miy «f iti 
sistiT hyiii ln-^ of the ni»iiipul'it"-T nrl. 

Ii ' iTeo'.y niTi-^iiry ti-» ■ •_x<',j'_],_iu •• lan never b« 

ntlniiicd in Htiy art in tb«i pro>«^imi"ti ol m> l^nMe a nysleiu i» 

tolerntiNi; gutm-ttor); will ovpr xivo rluinco rssidts, ]jnH)uctivc only 
of iiicouvcnicnije* aad olyectloii-t, wliit-h a nioro sy»t<}iuaUe codu u* 
MmlattoiH w«iald aotiraly obviattt. Tfao nuniWr of iillo|« c( flO|i!P«r 
whioh come iindn- tht fieDcrie luune of l>riM«, an faia Men ahowa,* 
ninoiint to n luiint'rou^ fuinily. and arc of tlie ir'vAtaat importanoe, 
nut otdy to llu- onirinftT, but to iirti^tH pencrHllv, inrolTioiir th* Oatt 
of ihii followinR (lilVorenl iiirtnl*, nil of wbi' fi iirv Twiiiirml in a 
pr<'«l«^r or lew diirrt-'O to kiiiI tlm varii'ty of ojn mi i<iri- wlh n i ni-- is 
indi^^penwibU' : HMuifly, cojiIit, tin, lead, *i(n , urnim ■ny, hh). in 

aODlV Ill I.' .. 

Tim llnti tour ol tli««« metaU are thoie in itio prenie^t reqiitwt 
ftr mginmriDg parpoaaa. 11w kadinguatilof thbatriattCODper, 

waa Icnowii to the aii«1«iit« previona to (he i&teawrr ot ntatUMt 

iron, and npplivil tu all Uic |>nr[K»cs fur which the latter iijvtjil 
alotir in now ii-id. 

Tli>' Word ropiMT ii« tltrlvod from the I liml ff V\ ■■nut, wlitro it 
wai fiivt wniufrbt hy the (iriH'ks. The l i-t im ih.- l ..i ohtaililtii; it 
pure, wliiTt^ cMrt-ine purity i* an object «»1 iiii|<urt«ace, ia to diii. 
Milvc it In nitric noid: tlH' H>lntiori i» thcii dilult'^l, and a piccv of 
iruu uitTotlnoed, iiiHiti which th« |<ure u>«t«l hi {M-ecipitated, auy ad- 
hcnng |>articl«s oS inn being ntMf imnmA i» waihiag with 
dilut« anlphtiric add. Anotber method baa lately Man dIfWTerad 
of ptirifyinii copper, namely, by im-ltitig lO'i parts of it witJi 10 parta 
0(«0|>|H>r (hlack osid<<), nbin;; with 10 part* of gronnd bottle- 

glaiai, or othar flax. Mr. L«wia Thompaoo, wbo reoeivad a gold 
tMdalfrooi tba Society <^ Arts, for thia Uvaotiao, mf th»ty after 

-■litililitiii iitt in> Wiik 1^ 
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tlw ropp^ hit)if>««n icejit in Anion for lialf mi honr, it will b« ftmnd 
at the i>4ittoin of the «Tncilile, perfi-i-lly |>i)rt% »l<i)# llio irt>n, lumi, 
urMMiic, Ac., ic, with whifh tfiLx metal i* uMiiiUy contaniiunlvd, will 
lie i)\iiUzo<l by Ki-nli-*, and will iiis»<>lve in tlio ilux, or bo ro\a- 
tiliziHl. Tlia« li ' I'Maincrl (wrlVM'tlv |iiiro o>|i]wr fnnii bram, 
bvU-iuvt^, giuu-ineUil, and scvvral other nlhrxa, rontaining from 4 
no |» W pir MM. of iron, lead. UMnoth, anliiuonjr, anenlo, 4ka 
jna Hilg* of capper m mmp, Iwing Uie product of «vtrf ]argt 
nnntifacTorv. Coppi^r inetto at m wliilo limt, Mid bf do* oooling 
nw; he cryHtalliml. It<« afwolflo gniTltj ti 9, nearly. It meiM atn 
teiiiiieratuVo "f \V'M° Fiilir. 

Thf rf'liiPlii>n of copper .ti n\:\A:- ' y •n-vcrjil ootiswiilive |>riv 
fx-f*-!. Tlio lirst U by culciniti^ il, hikI, iho nr«- is sulJii icHtly 

" roo.-.fwl"' to oxitiote the iron which it i-ontiiinsi, it is tiifltcO. 
mekeil ini-t«l U>, utter a tiuuH sulTtfrud to duw iutu a {lit lill<^d wilh 
water, tgr wliieh it beeooMa gramiaML 

It ilten nndccgMafbrther Beating, ana wliat {•oalml taiilraiBallj 
Ma gt:i;; (or •x.-oriiii h taken otT, and it is allowed af^n to run oil' into 
wattr. 

Alter tlicfic pr r. it ii« cs»t in sand, when it Iwcoines solid, 
and in tlii?" "latv i ill, d hh*tered oopiwr." 

It n l>ow til lor what w nilled tlio rollnery. nnd tm'Vryiw an 
oticriition railed rr/i«inj/, or tnuijhtiihig. Thi< ■ ■ in-i l.i. il i i Ih) 
an operation of dtiliuitc^, aitd ri-i|Uire.4 ^Tt-ut skill and riiro in the 
wuriuiian. It fa oanAaoiad to a farnnec ^irnllar tn Iha MaliiBK fur- 
naea and the otgect it- Ut HMroagblji' purify tha iMlal ftem an>- 
portions of otygm, wliiek k paribrnied bjr a<Wiig<iiwoofll to tbe 
copper, w]ii)« it il in Itanon, and atirrinf It aeewionaUy, Uil It ii 
Jud|^.'d to he pure. 

Tlx, OH tiEDiL IS Tfi« IIkhuew. — The next metal on <>nr list ha.H 
•1»« Iwon kiu'Wii from the remotest at(>'». It, \* !ne(it)i>n«'<! bv 
Eloaair lh« priest inltii- .jt' Xutiit*rs cji ir : ' l All 

the other metals snppusod to tuivv buou llien kiiotvn are enmiieratvd 
in the same jtuwuitn. Tbn^ l«xiepgn|>lM(t«fi3rm Mii^ " toMMunto," 
tin Uviug a »e|>arating roetal. Tlui earries tbe kncrwlM^ ana IMe of 
Mi^baek 1-VJO year» Bnte<.'eilent to the eciiiiiiiein-iMileiit of nur ini. 
The Pllipnii'inn<< ui«i'd tin. of iimrw, in the < re< tii>n and decoration 
of the temple of Solomon, Their brjiss was bronze; zinc lisd not 
then betMi disoovere*!. Wo read of tin, alw>, I):iviii|{ Iwn pd by the 
Cnrthapniun navi^sifor. !f•fllil^■•^ fr>«iii tin- Sicily Islands; ihey e»r- 
tainly presiont ;>|'p. iI-uk i s i f li n lc nt excnvntions. Tin oi-eum, 
native, in t>vo fornix! — as peroxide, and as Milphiiret of tin and nip- 
per. The lout ia rare; tita ibrmar eomtitntea the prent Konnx- of 
tin, and, ir) itA netiTe mixed atato with arwnii', eopiKT, zinc, and 

twitpitcn, is railed '' tin-stono ;"' bnt, " )„ i i iirriii|f in romided 

niawe!), i^ainv. or sand in allnvial M>il, i-' < ill, : »iii'Mni tin. Tbe 
metal redneeil from the tin-stone fonns hioek tin — that from the 
Ktroam tin forms grain tin. 

The (treuter part of the Eiut Imlian tin comeH frxtni i»inm, Ma- 
lacca, and Bimoa. The last plae* It an islaiid n. nr tin- sninhmsi 
cuKl of Sumatra. The miiiet* were di«covi-ri d in in 177'> 

there were ten f>its which were worke<l by tlnj Citinesa on arcount 
of tbe KInir of I'niimbanir. One hnndrod nod twenty-flve poilmU 
Cost him ofdv five rii dolUrs. The ^renter part went lo Alinia, or 
wa* iL'sed ill tndia. 

Zisc— Zinc is a metal whiwo extensive niiiw of npiiliralion is 
only now bi-Kinnintt t<i )h- nnderslmxl. It is fnimd in thi.' s(at<w>f 
oxide and siilphnret ; it* Rpecitie tfravity is ntKniT 7 T : its fininif 
point is 77'i"', bnt at a temperature of yon"-', it ) in,, . vtrcniely 
malleable, and may be rolled into thin lenvus, or dniwii into tino 
wire. One of its most valoikble modem applicationiii, is as a pro- 
teictive covcrinp lor iron, hv'inif tJio tjort known aabstanco for Uiiit 
parpoaa. Tb* imrifyinK of zinc may be effected by melilnc tlio im- 
IWM metal witii le^J, in e<|nal lurts, in a deep iron pot. etfnlng 
fbein well together, skimrainf; oil' the impurities as they rise, cover- 
inif tbe Mrfneu with ehnreonl t<i prevent oxid:itioii, and keeping 
them in a fitseil 'sMti' thrn^ b xirs. The leinl des«vnds to tlie 
bottom bv it- i-n-iit, r ili n-ily. uni leaves the zinc al>ove, to I* 
drawn oil by a pijte in the side of tlie iiieltiii|^|iui. Thi« ountriv- 
nnie is the'snbieet of • polODt^ granted to Ur. MrUlbin Qodfrey 
Knellor. in IK44. 

Bnua moulding m carried on br maano of earthen, or Band 
BHMildi. Thef<>rni«tionor«AodnKMifdti*bynoMeantMRiai|»lean 
vftir aa it woald at tirs.t si(fht appear to !«•. (is. it rtsniiri-s \ouit jirse- 
tical exnerieooe to overcome the disadvantavus attemlant upon tbe 
materiiil used. The moulds must be unftli iMitly «.tr<i!»i» to withstand 
the action of tlie tluid metal jMjrfecily, nii: u rln siine time, must 
be DO Cur ptrvvuna to tbe air to permit of tlio e.gres» of tbe ga«ee 
liirined hf tiia astloaof tha ttatd on tiia land. If tba nwiarial 



were perfc<-tly air-tif;bt, then damage would ennne frtnn lliv pree- 
sure K-i>n-ip fmiu the rapMitf of the geneniUon of tbe gaeeat whieh 
wouE i >{ III ' iceiibatortfteeaBtiBg^aad{ire1inblydoaaflaiiaiii|fniy 

to the ojwmlor. 

If tbe (»as<L's are locked np within the mould, the peiieml ri-^nlt 
is wlwl moiitders lenii a bhiea utsliug; thai ii,it» 8urtttc« become* 
filled with bubble» of air, rendariag ita testara porooa and weak, 
bra idea iigarioff ita appnannwa^ 

Pteter of Paris is often uaed for a nawber of the more fuiiihlo 
metab. Thia mati^ri.-il, however, will not an»wer fi>r tlw more re> 
fractory ones, «s ttic- lu .it cause* it to crumidc awsy und loee ita 

SimhI, mixed with clay or loom, po^eewes ad^ ii:itti^« ^ rmt to be 
iiit i d in )fyi»-uni, and is i'on.s<e<|UeaiIy iLs<-d in pbiM i l :! I ir^mss 
anil otlier ailuya. Iti the formation of liraaa moulds old damp Mind 
la irindpalijr iMtd in preference to tlio frMh taataiiai, being nneb 
\et» adtiMva, and allow iiiK the imttems to Imto tlio moslda (aJu 
and cleaner. 

Jfeal dust or tloiir is nsi 1 'i r faring the monlds of small nrticlee^ 
but for l^^rl^•r works, (wwdered chalk, w«io<l-9.»lics, &<•., arc used, as 
beiii<,' mnn> ecimomicMl. 

If |iarti<'ularly tine work i.» required, a fating of eh/irrtml nr rot- 
trnntime is applied, .•\iiolber plan for ^ving a liiii- -h'Iuli- i- t. ■ .!ry 
the iiiould.s ovi-ra ijow lire of c»rb iJuuin(f*f or other carlMinai-einia 
Knl>sr>ince. w hich dapoiitoniina tiiinooati^gofoMinn. TAmvwImq 
good Hue fneiii;; taoid b not 10 bo obtained. 

As re^urtls the pro|>ortioiis of xand and loam usc<I IntboflmM- 
tiou of the inonld-s, it ii> to b<> remarke<l, tli.it tbe greater tho «)nan> 
tily of the former material, the more eai-ily will the (tases esrajK", 
and the levs likelihoixl is iberv of a failure of the ciistinp; im the 
otln-r band, ff rfie laftt^r sfih«t,-^ii/'(> |-tredofjiinfflti^. the iiM|»rt*ssion of 
tlie potterii I'l .11 liv Ii- i'it. dur ., ijn ii.'' ~:ii' il;t> nl in iiry ;he 
OBttiug will be iiiCiHT«.>i initu iliv liiiperiiienble tiniiirv ol the moald- 
tagmatariaL This however, may Ik' got 0»or without the iHgb^ 
eit risk, bf irnll drying the mould prior to OuHiug, aa you wonld 
have to do «\tv the niinlil itjiircly of loam. 

The ex|>cTienced ;i:iil il mi tbe prof>er time for pooring the 
metal is iiHlicated by tlie wastiuj; ot the zinc, which pivra off a 
lambent tlame from the surface of the melted nietol. The moment 
this ifl iilisi-rvi-d, the cnn itile is !«> Ih- n-iiiovol from the firr, in nr lt r 
t' liiiiii! ih. ur: ih/ :i ^'ic.it -vMi^;,- of thia Tolutile suh.s-.'.;ii i . Tlie 
iiietiil IS then to be imniediatelv (lOUred. Tlie best temperature tor 

iMitirinir. ix that at which it lako the aliarpeit itnprv«sioit. sad 
yet cool i|nirkly. If the metal b wry hot, and remaitis long io con- 
tact with the mould, what is called mnd-hvrning take* phtoe, and 
the fare «if the coxling is iigured. 

The founder, then, iun.st r.Ov on his own .indpmeiit, as to what 
is the loWMst heat at which (^vkm] sharp iinpressions will be produced. 
As a rule, the siiiulKwt and thinnest rasliripi iiinst be caat tbo tint 
in A iHtiirini;, aii the metal C(K>ls nuickest in sui^ eaoM^ wllOa the 
revt-rsL- hi>lds i;>n)d with regard to birjp> ones. 

Complex objecfa^ when intlaminable. are orcjishmally monldcd 
in br,i.s.s an<l some other of the fusible metals by an extremely in- 
^^'nions pro<"e.ss; rvnderinjt what otherwise would l>o a diidcalt 
proldfin a <'onipnr»tively easy matter. 

The mould, w bieli it must be nnder'liKHl is to bo composed of 
oome inllammable material, is to he plitce<l in the Mind-H&sk, and 
the luoDldiDpoinr) filUsi in (;radually, nntil the Imix ia tilled up. 
When dry, i u i,.,], is placed in an oven sutBciently hot to reduce 
the mould lo fishes, which are cosily removed from their hollonf, 
when the metal may be po«r«<l in. ' In tbie way (as will he after. 
wanU shown) amail anilmala, birds, ur regetablea nuiy be cast with 
the ftKoteel fitdlUy. 

The animal it to be pkeed In tbo empty monldtaig-hoi, being 
belli in the exact position rca^aired, by soitublo wires or strinj^ 
wliich may lie burnt or removed, previuns to |Hiurini; in the melaL 

Anittlii r iixle which appears <o be foumh f mi tliesanie prin- 
ciple, iin-^". 1^ ]ii>rfectlv well when the original m i "lI is moulded in 
wax. ibe model is placed in tiie inouldin(!-lH>i in the tnaancr de- 
taih'd in the last process, havinir an additional pi<-ce of wax to rv?p- 
reaent Uie ruuuer for the luelal. I1ic composition here oaed for 
RHNildiag It atmilar to tiiat einiployed by etatue-fonndere In ftmniqg 
die caeea for Hattut, iulU, tee., namely, two parts brick^oit to oao 
of plaster of Parts. This iii inix<-d with water, and poured in .so as 
to siirnninii the model well. The whole U then slowly dried, and 
when the mould is Mitlir-ii iitlv ! urdened to witbstnttd the elTects of 
the molten wax, h i- ".iriii. >';. iii oriler to liii'iifi jml pour it ont. 
When dear of Uio wait, the mould ia dried anti buried in aand, ia 
oi«ar to mtriB it iigriMt tte aotias Of Aa ilald uMoL 
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1893.] 

WiMO*' MkiiidiHian or nvM «■« akwiB iqr 

PrwMura. 

Fro, 1 ia « sectional elevatioii of the modification oinploywl l>y Mr 
Wmiiw in tfa« imnu&ctnra of bUirk-tin, l4!a<l. And comptwiUi rncfal 

ejiM. The machine is entirely iiuWpondwnt and iself-<-nnt«in«>d, the 
dnMUtic pn-sKHrc oyliiidtT .V, n-^Oug dinctly i>ii llif tl<«ir, wltli- 
oot «ny ollior fixturir»". Ttii« chiimln-r It civ«t "(xn at tliv t<il>, and 
cJowl'ln witli Ji >K.rfil niv.T. UM <h>wn by -it h ti-ws. tlif larj-o 
WiitL-r prt--iuro run B, wor^iin*.' « lUi-r-tiijfil lllr.tlJ^.•ll tl.H .mi-r, 
wliiiU i* litt.'.l with a th-Wd nr .-up ItatlK-r ring for nrfVi-utiOk' lli<-> 
(xupc III' wiitcT. Tho <ii'|H"r part nf tliU watt^r-clianiMr ha* alaa a 
deep priyevtitig rib-pi««e cast on each Ride, «nd uuletwd or reocMed 
louitadUittllr $t ngnlar iatomtli, to rereive U>e lower ends nf 
tlw main wroanhe-lranttmloa roth 0, which pun npwarda, and arc 
■tnilarlv iiitert.-il lu eiirn-iKinding notched ril«, iNt*t on tlic two 
OppOaitu »i'Un i«f til.' iniiiii rt-^isliiij? (•rii«*-ht-«d, I>, overlicad. The 
Watcr-cliaiiilwr ami 'T.>~^ In ud aro fiirttiiT rmuux ttMl liy two verti- 
cal side-pillars, i-inml.-il l*'twL'in lli.' i littiiiWr l..p:iii.l tlu' 1..«-,t -iOo 
of thu cnf*« !ii iia, mill r>M i--^-'. l .nK'tn.lmiiily to a.lmit tlic IvMMa 
TlxU. In lliH iiiuiincr ii \ , iy liri:i •■•>iiniH-tion of tho inain dBtaib 
of the luarliiDc i» iilitaineil by "siiiiple raean^ both end» of tlia Un- 
aioD rods liuring aolid llead^ to that, when the rod ends are lieated 
and dipped latcrallv into their Rfoovea in the main < ii«(iii(ri, the 
Ofintnii tion cr)n»<.-.pitiit on c«.ilini5 caowrs tho head* tii torin lirm 
bearings to huld np tho watcr-cliamber and cri>*-head firmly air'iinrt 
th« emU of tlu-ir -U\- pilliir*, Tlic itit.-rior of tlic watvr-<<liaml.er is 
Uiiod with ljr;i<- it r,>p|.. r, tliu c-^. m wat-r U liliid which ispre- 
roiitcd bv cup Icitlk r- n' Lip iiii i l»-ti..iM, .kr! tlio lower end of lh« 
main pre"*.ure ram li. 'niL- . xi.itiiil.'.l or ti-nnid a-i a piatOO, It hm • 
pair of cup Icatlti-i-.-t and (lackiiig I'or tlio upper mm loiPar iiaM, 
Tha port for the adminioii of Ibe waMr llron ttM fbraa-fiiinpa i« at 
E, and a aecond pnrt 1» formed abov* at F, for pumping in water 
above the piston portion of tlie ram, for the p»rpo«e of m-turnin); it 
Jownwani*, when the charpe of m«tal b aihaii-te.l. Tlii' inotal, tut 
Uoclc-Un or W.ul, to bi' unil in forming tlw pipe, is cuntum.'d in tbo 
travefhin;; cIuihiIht ar nn'civer. (3, 
whii li rwtH on tbi- top of lln- water 
pn>-iir<! ram. It. iin-i i-> ln''il down 
tlivrwa by it ring ol' lioll*. 'llicse holts 
havo ttielr bead* inaartad lattnUjr into 
auluble holding dota nrand the bottom 
of the metal receiver, whilit tLeir lower 
enda throu^'h a ring II, and are se- 
eured bv nuts liematli —this rinp beiiiff 
in two Dalvc!', and <'luin|MMl into n ring 
p"iK)Vc fiinni'd round the head of the 
Willi. Tliu cvUnilrii .ul i_'iir«.- bar J, acting 
aa the mandrel fur aliaping tlie pi[ie'a 
bore, ia plaoed aeonrataly caocanirks 
with the axb line of the metal receiver. 
The fljed tabnhir iiiece, or stationary 
ram K, carrying tnc die or external 
aliapin)? rim. i« fonm-il witb n tlnnnc at 
it- uppi r i nil, by wliirii it is iittachcd 
hy •.be riii;,- of ludts to llic iinili-r side 
oi llii' i rii->i-bc;i'i \ K Tlu' iMi rnal di- 
ameter of this tubular piece ia !<lifflitly 
siuidler than tha boea of tiia Balu n- 
oeiver G, and Ita lower end ia made 
with a shoulder, flttinsenMUy to ttio 
Ixirc of the receiver. This ihoolder, in 
Conjnnction with tbi- inner rintf of stwl, 
forms the ri-l-!iii>; pri-.-uri' ^urliice 
lisruiri-t t(ii> metal in tlic reieivcr. The 
ai liiiil ^liap.^ii: siirl'iv 1^ of Ibis i\u> ring 
ia an inuer shoulder, turned oat of the 
rii^ tlw bora of thia afamildar baiaf 
JiMtM mndi larger ttiaii the diamelar 
of tha eore luir J, aa tho thickneat 
of UMital of tlie intended pipe L, re- 
quires. Tlie actual operation of this 
maeliitic U HimiUr to ttmt of exi.*ting 
uiiu bliK-s of this cliii-s. In rommcnring 
Vi WKik, the ram 1!. i-' I' I ilnw ii to ll;o 
iKiltuin of its cy liudcr, and the top of the metal receiver 0 U then 
daar «f the die abova. Ia thia itata the reoeirer is charged with 
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[m m f ully prcHsosI ajrainst the die; and having no other means of 
escape, it i-xiide^ in 1li<' form of a pipe I„ lliroiijjh the narrow an- 
liulur iHilli-t Ujtw.-eti tl.i- r.ire bar -I, uiiil tin- slu.iilder of t!ii- die 
ring. Hut the i-v< iitiiil diitiin tivo feature of this system of con- 
struction Its tliat the core Iwr is fixed in tJie metal nx'eiver, and 
therefikre traveU with it, aking with the ei>Dtained melnl, «o lliat 
lliere is no actual friclional contact except at the pouit of t-^npe of 
tho exuding metal ; and the shapine die is prceeed increli ii).'.iiiist 
the •iiirfaoe of the lmi;«< of mrtal, mi that just w< nitii'li <if llii- nijiv of 
inctiU is cause<l touoze thrraighor (wtween the die and core, as w ill 

pi'uili till- aiKonnt ui pi|ie due to eju'h Increment of motion of tha 

die. ^^illl'>ut. In ai \ iiy,-di>iurbini( the reitcftlta Batal, Waving 

rise to iii.v Irii ri tual eiili-t fl-M;whfre. 

Ill tl>. re l.at' J, in Fit;. 1, a small pawMfW wUl be observed dot- 
ted in. eiiteriiii; at one Kide, |>ai<i>ing up tlie interior of the bar (o 
nvM the cud, and then returning and paasing out at the other .side. 
This pasau^ is for the circulatioa of a stream of cold water, to pro- 
vent tba bar baemiag too hot, wbcit tba metal acted uwut it offt 
' «wkedta*U|^iltH>*<it>d*l>tir^ 
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The machine, as iNinstrticted to mannfactnre sheets of lead nr 
other mctal«, is ri ['n--. nft-d in ■«i.efii„,nl elevation in Fig. 2. The 
hydnwtrntic j.r. --ire i vlin ler .\. lonneil in the Wline wov as in tba 
oiher maeliiiie. ri>t« iipoti an oiien baei-, ond baa Attod In it tba 
Inr^'e ram It. on tin- top nf which t)ia«Mti*piaeaOni(i,lqrabaaa 
flaiiffo l«ein>{ Itound or held in one maia with tha Ttm and the meld 
reci-iver I), bgra ring of bolts passing thronjrh a flanpe on the re- 
ceiver, and cniering a ring let into a groove in the toji of the ram. 
In tlii-< wav an annular lipace is formc<l for the re. eption of the 
metal to l.e sha|>ed. belwii'n the unt>ide of the sporii-' ot eore jii.>ce 
C, and the interior of the met.-d n^ eiver 1>. The metal re<^eiver is, 
in tliis i .i»4', hol ed tnilv oiii to the ont;.ide diameter of the intended 
lube, wliieh is made prior to flutleaing out in aaiM»ct, so that tha 
interior of the metal receiver i^ iB WMti tlw aMarior ahap' 
fur the pipe ; whilst the p1pe^l bore k itoMmlBad bjr tha « 



Ha ioppljr of lead or tia, and tlia nam B, beintc then forced upwards 
Ix tM pimptng actioa, the I 



of tbaaora ring, recow-d into and v^rowed against ( 



) Hu&ee flf taa ewttaiaad metal 



llheaof 

Aa Smd'tobniar core pieci< F. This fixed oora die la catered npaa 
• ahMUaraatha opparaadof tha mm owrtga ta t i an bar 0, aad 
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UEAKS TAKEN TO BAIBE A SDNKEIT FLOOR. 



blivld (loH'ii l>y n clftinping collnr ring H, made in two IioItos, to 
etulirjvo » tnrm-il-out iiorlion neur llic fiwid ol'lho Ivir. Tliis l>ttri» 
]Mi.<«)(><l diin n tlu'onjjli tlii' ceiitn' pitc*.' C tin- r.tui B, ami tli* l»>tti>iii 
of tho liytlrtwtiitiu clunrilu r A, lu'li'W wliicli it it. -HM-uriNl l>y ai-lain|>- 
114? tolljir 11,- -11 ''li" wt'<l(.v Iwinj |>liu nl lit iicatli the vail of the 
bar, to niijUHirt ami adjiiHt it wliilst lUe parts «ro KitiK cnrti-il. lu 
tb'umv, when lead or KtlK'r metftt ia Mnpli«(i to the rc<viving 
■paco E, tlx) npwiird pri.i.'tiiru ot tbo nnn U, nmea «tich iiK'tal to 
vxiul« ill tlie fivriii nf n pipe J, lietwoon tlio cun nnv: iitiil tlii' into- 
rior of tho roci'ivcr \). Tliv liu'tiil im> lulmlnrly *h)i|n'il inny, tliiTt- 
fom. cilhcr bo iisod ax a pi|«^ of larw iMtn-, or ii luuv lie l Ut ojwn 
!■ tiir • II !jiially by a .itatioiiarr knifi', and pnidiKilly ii|<in.'il out liy a 
witi)<c mill pa'-M.Ml tiviT a iiiiidi' rollor. and llictuw lii'lwveu tt pair 
of nipj)!!!!; rollers, bcliic finally xvoimd »\> at L, in it* eoai|ilet«^ 
flatteavd MJivvt »lau: tii« tiiti-kiieM> of the ihael is to b« an 

tmd, tiw «ora di» F i» ralcMed and lifted aii, and tin tbaplag riog 
1b remored hy taUvg ont IM iioldiog wrew*. A ring «>f larger or 
Hinallvr diiuiK-U-r is then hnUititutwI, just iw a nbeet of thliiiior or 
IbifkiT mtwtanoe inav I* waiiti-d. Apaiii, whm tJi« of tho 
pipe is to he ehangfi, llif rurrivtr mid >'iiro div atv \i»t\t to Ik; re- 
IBOVdl, uiid larger or MHiiili-r dt liiiU of tliv jwiinc kind ■.(ih^titiitt'd. 

Varlou* foriiLH of rerviverH and pifilons, or iN)[iipro-^sinfr di-tailn, 
arc a]w:> projKJse^l, for tho piir|NtM." of nuikin^ llat KlK i^t* dlr^'nt hy 
C«iupr«^uo, witUuuC lirst iiukiuj; tilbiiktr pivtn^; tho important 
priBcqila kapt in viair, in all ouaea, bein^ as we before remarked, 
tha «iM«nitntlc« af tba pomir euplo; ed upon tb« «xaci puiui uf 
Ibniwlian of tiiapi|w<w iliaet. the malarial not ban^ inqiMtad lo 
tha dijglileat iHotion at any aoiar part. 



llaanB taken to raise « Banken Floor of a Warahooaa at 

MiU-Lane. Tooley-SUect 

(T^Md MIto Bojil Mills «nUlHi anfalMl Kw Mlh.) 

Tjt tho year ]HH>. Aldettiiiin llninphrejr I'liih a stiicl '<f ware- 
honxw nt llic U'ttoiii of Mill-lane, T«<uloy->i;ri-..l, fn>m di>i!rii« pre- 
pared for him Ijy hi^ ar' lilte. is Mcvsm. Allen, .'^iinolio. \ StiK'k. 
That portion of ihi- Work «lji.'h foriiw llie -ut>-*i iii ti<)n wai carried 
on (Mitiiert'hat irre^rnlji ly, and wan diri.iti-il in p-etit mt',i*nre 
hy tho Aldernnin hinise!f. The huilder* were Mi^>r«. William 
Cabitt it Ou^ u( (.iraj'ii iuii-ruiui. 'lUe tuuuilatioit* uf tJit: [tivrvtUMl 
front wal^aipiioatlaaatraet, waraputinciitira^iiBidiir iMAIdar' 
wan^ own dlrfctlofiR, *o tbat vbatever lia» taken pliioa ftwm dcfee* 
tiva mMnirlion reHeets in iio manner cither on hU arehiteeli or 
bla IniilderH. Tho warehouse in btiilt in all re-(H'e(« «ilh frrerit w- 
lidity, ttinl is a model for that ile- riplion of Iiuil<iiii(:, heinp well 
li|;lited ami »<ih»hii'.ti:il. and, allhoii^fh not wholly tire-)iroof. it i.iiitill 
very nmrh siihdivided hori/'<rita)lv. and it thus rendered mneh more 
(C-cnro than i* n>nal in i i liiiiry <oiir>lrn<'iiiin of warehoiK*.' 
baildiu^- Th« (fretUiuii of i)>e warehuiLn^ n hiuh on one liidv ad- 
joins a iloelt now being formed bj Abkraaui HimipfaNif, Meflpiad 
about nine raonthi; and b«ra, belbro deianiiig tlie aaltlemfnt to 

which I have l<i Hlliide, and the ineana taken to remedy it, I pro- 
pone shortly to describe the building it« If. 

The warcUoiii* U. ii» ha« been stilled, vitnnted in Mill-lane, niid 
is bounded on oiio side {the we-l) by the doek U foro referred to, 
on tbfi eftj-t by the lane, on tlie north by anottier warehoufe, and on 
the MJtltli the in-onnd in at pres. iil vhi mmiI. The hiiildinit c-oiisi-.lj. of 
eeveii MoricM, iiudndiug tbu buMsiuvut. Tbii> roof a «iiuul« weU- 
const meted qna«H-yaat wot of about 00 feet apaM ; timbai^t of tha 
top story, team tbelloor to tlia nndarfide of tbo tt»-beaia la 10 flwt; 

tbo walic lire 1 J-brick tUck in the recesses, and 2 brieks thiek in 
tJie iiier*. The upper Boor b oniHlniiKil with wiKNleii fiinlers, 
having a bourinp from eentre to eenire of the iron po-t-i <if I "i feet ; 
Ibc (tirders arc l-\ iiii-lu!' »i|iiare; the Joints iiu he- apart, 12 in-*. 
!)y S ififhi'^; and the bcariiiij between the pirders ii 11 ft. 'Jj 
in . ' I tV i:: n ritrc to ceiiire of tho \<o*U 12 tX. 7J in, ; the jrirder* 
lira sapported by iron piwl.-*, to whieh I simil liertiafii^ rt-fcr, and 

tbair aads rait on stone templates. The liaiKht of Ilia itoiy naxt 
banaatii the topmoat Soor, from tlio tup of tho flow to tbe wtdar 

tide of the joi-^lf nbove, is 8 (i. \<> in.; I he walls on this floor are 9- 
bficks tbirk in the reoe!ises, and 2^ in the pier?*. Tliis lb>or is Con- 
structcl as tt lirr-prt>of floor, with arehes I brivk thick in I'eiiient, 
gprinfpng with a ri«eof I'J inches and a spun of 12 ft 7 iti., from iron 
girders, or sprinpors ; tlo i'i i« a Ir.y.-r of -oncrete over tbeM) arches, 
on which the Iloor sdi ,1 .• I- l -n: il > n h asi'Ii;d;e : ihe aliiltiiient 
of Um aitdtdt is slitlViied by tie-holLH running iougitudiiudl^' UtruugU 



the Imihliiiir, one in ihe ecntrc of (•neb bay betwi»en tlic iron stary- 
jwsts. The con»lrneti4)u of the IliHir next hut one to the topmost 
door ifi Muiilar to that of the topmost floor; the walUare 2j-brioks 
thiek. and the lH'i(.'lil of the ftory, from the lop of the floor to the 
under siile of the joists, is 6 ft. t) in. The flimr next but two to tb© 
topmcst is flrei>nN)f, being furmcd of brick arches built in ceuiBnl 
with a tliii kiievi. ol'cnncrutP, ravereU by lUl aspbalta flooring, aa al- 
ready devril«d for tbe floor titti topmnrt floor; the wain are 
bricks ibirk. The height of this floor, from the- firfme of tbe 
asphnlte to the niider fide of the joists aUive. is 6 ;i ' in. I he flixir 
next but tbri-e to tlie to]iiiio«l floor, i" fnlln in parlance the lirst 
fltwr, is of timber construction, and mn l.u !■ rhal of the lopmost 
floor, except that the !i|mi C9 lietween tile joimji are flihsl in with 
cooerete, xupporled on » layer of slate" fixed between the joist* by 
Wooden fillets. The hei)thl of ibis floor, from llic surfiwe uf the 
floor to the under »ide of the iran apringent ia 9 ft. S iM nndtr 
tbo oaotre of the arch, < ft. S In.; tbe uraUa aro^brieka Ihiak l« 
the reccsst-s ami 4j in the pler», The grovnd floor Is pavad with 
slate, bedded on concrete resiinjc on the arcbesof tbe baicineot 
.itory, wliii'b ftrehe* are \> in. thick, built in retnent, and iiare n *pan 
of about ;> tl. 1 ill,, and a rise of i:) in. This floor is 9 ft. 10 in. to 
the niider -"ide of the ).'>r<lers, nnd 1" it. 10 in. to the under side of 
thej»ii<l«; the walls of the .sinie thickness a* in lli. tl .nr above. 
The lnLseiiient rtiKir is [mved w ith stuue, and is 8 ft. 10 in. high un- 
der tl>e centre of tlie arch. 

The iron posts siip)>ortiii); the floor* lacreaso !n «!m flvm tbe top 

of th« bnihliiijr downwards; the ra|i* are cast with the posts, and 
have a .spread of ;1 leet. The duiineter of the upper Mory-p>>sis (or 
ritlier the width of the wch) is 8 ini lied. the metal weh one inc'h 
thick, and the centre of tbe jio^t is. 1 betie%e, hotlow. The diame- 
ter of the lower story-powts i>s 1 1 inches. Ihe metal of the weh is It 
iueli thick. The wai'eh«ns(> is thiu diviiled int<i four bori/onlul 
co!iiportiiiuul«, wliidi are, it is presumed, elfeetually tire-prouf, 
and tlw compartment bctwe^'n the irround floor and flnftflnaria 
ftirtber made more secnre by the iguiLsi fire-proof constmctinn of 
foiHTele laid Ih-1wwii the joists — a ]irinciple n hi<h Ablerman ITiilu- 
pbrey has carrie<l out to u mui li (treuter esleul in some of his other 
warehouses. The total nri'a of each tiiH)r is aliout tl,(i.'»ri feet, and 
the tot.tl eiihieal contents of each flre-proof compartment, indiidinf; 
the thickni'ss of the limber floor, is l:j;l.(iiKi cubic feel. The comiiiu- 
nieatiou between the s,-s-eral flre-proof ooiuparlments is ,ii pti - rit^ 
and is intended pvnuanently to be, by meaus of a Maireusc exieriuit 
to tha bnUdi^g; b«t bctww n the two ooMpartmcnta eonqirised ba- 
tween tbaflr^pioof iirclie«, it i» by th« nanal Intcraal laodor flpom 
floor to tloor, 

Ikforu ita eam|detian, the warehouse bcpm lo show pome evi- 
dences of settlement, which, as ibe lurKliii;;: wa« JippUcd, gradually 
increased, until tho .s» lilemeiit of Ihe i.tor\ -[Mists reache<t ss milch, 
in wane cast»i. an ten inches, one of tbe bn»t syniptomn In inf; the 
criishiiiK of tbe ari hi-s «prinjtin(i from tbe pier> in the basement. 
With tbi! exception of the creiit defect of putiiii|i all flours uut^ 
of land, tha iMiilditi^' snifered no further daniaga thwi that tho 
aaren) brtdc ar« Ins., and ]>nriicularly tlMsa in the baaement floor, 
■were all wore or less fractured, and some of the stone fem)dute* in 
the w.ill M er»- also split. The simple and elfiracion.s means which 
have been U!>vd to r«clify tli>» delect is tbe wibjeet to which I now 
call your attention. Simple and eoinjoinitively easy ii» the o[H.'ra- 
ti<>ri inoy n|.|>i-ir, I know of iiotbin); of its kird wl-ii-!; hit" !>i*en 
iii.',ri: ^ 11 .-i ^-r .il, iii-il the experiment bavinp I"', n i Minln, ;, i| m a 
Bi-ale ol some inaj.'nitiide, anil witli uncli nntirfaelory rv•!^^iU^, I bavo 

tliottrilt it might not be devoid of iatwnst. 

Tba wareboosa bavlag baen ralkved of aD Ita eontenta, except 

on tlie upper floor, which was lo,->iIe<i all the time, the first o[*ra- 
Inm was lo remove tbe pavement of the lHi.someut, nnd to shore up 
the warehouse on ibat fliK>r. For this purjH>sc, four ca-st-iron gird- 
ers, each capalile of bearing n weight of I'lO tons, w ere iiiMrted 
throufrb tbe piem undvr Mif sprini-'in;; of the arcbe!*, and tliene 
were eiris-tiially "hor! 1 up I n timber shores. Tbe next step 
was to sink down to the I>>un>biiiuu9« uf Uie piers. Here the con- 
aiMa waa fimd defective and soft, bat the graat anoraoems to bava 
bean In not CKOOvatiog the ground down to the gnire) and placiog 
the ori(rinal oonorele on it. In restoring the work this wiu boW- 
ever dune. Tbe flir* concrete was rt'iiioved, and the groiind below 
hiiviiit; been cxcftvaleil, fr»-sh conercte of Thames boUabt and mono 
lime was put in, restiuif on the gravel, llie tbickncM of the new 
cirnrn le irn" from flee to seven fci>!. The lower fmrt.i of tbe origi- 
iLiI 1 1 1' I ; Il I wbii h Were Im I' it: mortar, were removed, i«ime- 
tiiii«s one and wuuetiuuiai two nt a tunc, llic upp«r parts beijugcar- 
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tM (Ittring the nndsTpinninp by the iron gird«r», whI llie pk-rs were 
reboUt with briekwurk in ceru'wit. Theaa pArta btrriog b««n made 
ascnro, new arcltca of ibre« bair*brt<>k rinu w«« iBtraanced under 
t'le «>ri(riii!il iirolaea, flpriii|{inK from pier |iUt, ani\ on wliicli tli« 
»ke« l a: k wliicli *-Jirri«<l lh« Buor !irclif« of the (;ronniJ-iliH>r was l ut. 
Tlii-io archei >\vt« ciin>iilfralily fri)'?>!iMl. stiil ilio*|irinpin;; line nnw 
»liow«, lij- its vij.'i.'iiiit, lis II w. I •. ilii- mi<l(llt> (III? liuiMinjr. 

hm\ oiiiwi.lenUiK' a iK'ltlcriirKt hat liikcn pliic*. Imt it U now only iii 
this part of the buildiii^jthnt It can In- olKHTvinl, Tlio \]oor iirche> w ere 
np!iir«nl atid inadc guu'i. The ooncivte rovoriiis wan alao iMirlliiily 
nuKtvied, with iht wMt at the tUbi paving or till gRMMl4iciiiir. 
Tke ooncretB iMTing been made irr>»d nml bhitt^bt tn a tbe 
■lute |>iiv<:ment was roluid. Tlie lonndiiriuii hnMiiif thvn Uvn )wr- 
fetnly "<M-iir>'d, eontrt^ wore liltiMi tci tlic two «n>l bays ol" all thi> 
brick ■r<'h<'S above tlic biix'tiicnl, wliirb wa* ^'i r-»>>l n(^ ;ind mio 
course of brtck« was rcinovod all along the ■ r.. • n hI tin- iin.Iu-^ 
which Wore shored: apiirist tht> litJi' wuIIh of tiic- wurt^honx' ttio 
•rrhcet well? cut lliroii|fb m> n» to leave them quite free an<i ekar of 
the woUis tlio brickwork niuinl the ends of the irrni spriuj^n* wiut 
«it awij M M to tMre the emls ifraa, «m1 aU tlie boll* Menrhif the 
mp» to the woodoD girder* were wrtwod out tod t«ft lodie. Htont 
oprijthts were tlien pl»e«d in tlie centre l>etweeti eueli from 
the hitsemeiit »rch to the aader side of th« iron springer of the tirst 
ftre-|in>of tloor, and lw<'oly <'i!rbt «<Ti-w-iorks of various forms und 
power having lieen |i-..riiii 1, >. m. iiM;<l a-> rlouc »i shey omlil l>e 
COiivenleBtly to the siclen os thi' [hisIs, and otiier strvtUf! uiiricbt* 
werw plitix'sl »lKive the jacks uji to the iiniler siile of tlie irir<Krs on 
the top ttoor. A inan havinic liven phtivd to louk out uu vwry Dw>r, 
(he acrewiog oommeoeed, by whicJi at every effiirt Uw lliMNW wm 
ndaed trom I-IO to 1-8 of an inch. 

The riUMii); was tbi:» etl'ectiil of all the ttoorx aliove the finst floor, 
And ^'rudaally,, an they r>i«', iron wed|^'» were a|iplied utidcr the 
cji|iA of the lirst fhxir, and aUu over the u|irt(;hts N-lwfon l!i.-> posta 
ThU operation of si rt-xN iim: liiiviiig U-i-n (trmiiiisily i irn.-il nr. ■-, little 
at A time, at intervals of a <!ny or so, until tlie Honrs were miMxl as 
hijrfi H-- wi» <Hin»iiler»'<I njife, the Mrrew-jneks were removetl, and up- 
ri|flit shores were phu-<'<I iiituiiii'i (he jJiMa, w iiieh were then 
loww, and by the aid of two nnill Jacks tliejr ware «aob i^t BIN and 
<4ntie niid iron pljK-ed aaderuein ana well wedged ap. when 
the wliole had been made !tr<:urv and firm, the brii k ari^lu^ wero 
repaired and made n»od. The whole o[>eralion of screwinj; uji, in- 
cluding tJie prepiirimr f»r it, and riiiikinjr u'oo«l ?irt r 'xxiipud two 
months. The jinks wvre worked two at a nml tlivr«- were 
tfimetimei' ten men to one jaek. The whole wui* lijs now be« n 
niost elVeeluidly |HTforme<l, and there are few tnwes (cNcept the 
Hink line of the spriUifiu^ of the tiOMMiient arebei) U> iudieate the 
great rattlMnant which took place. The rentcmitiiMi ha* not, how- 
ever, bean oaitied out with matfaematiesl precMon, and It baa been 
tliou|,'lit ne<*«sary to intriNluce sonio iron wedtres bt-twH'ii the iron 
ca|>s and sprinfn-r«, and to make doubly siure, the wooden (Orders 
tuive luwl an e\lni eaiulier (pveii to tlieiit. and «ire Uoeked up with 
wooileu blocks on tite iron caps. 

Tlic wandkoitse has Ik-cu ciirefnlly and fully tested, and there is 
no further evldenc* of *<-tlletiieiit or giNini? iii any dire«-lion. tine 
tiling which Ls partirularlv iiustructive in tJii* failure, is the tuia that 
the iirandation of tira Oaiiik wall, which waa built at the aaina tima 
aa the foiuilailoiis for the story-pott^ and b carried down to the 
»«me IcTftl, has not wink. Aimtfier inxtuiee erf tins iK'«'e««ity of 
inakini; the foundations for Mory-jMisis and eiilnmns stiiinijer tliaii 
the eontiiiuotis foun ': '' "i; "f a wall, oiuf came 'ifi<!i r my own ob- 
ivervatioa, in the i-n- n: tlu . uhirp?meiit of a w iii Im i-., , uln-re the 
Hank wall, which had stouil perficlly well havini; hecu removi-d, and 
the wnrehoUHt etdtir^'i-d by biiildiiij; another llank viaU r\.'iiioteil 
furthiT out by one Imy, a ran^ of p*ist« was built tin the louudatiou 
of the old win, arery one of which Mled. 

I had Itttauled here to cswcludo my rvmarks trnt fladinir bgr Ifaa 
circniiir iMmvenin;; the meeting,', (lial the whole t-veiiiiig htia been 
asni^iied to me, I have thought it would not be uniicc!e|itable 11^ 
while treating tht-' - i' i ■. I !• • nidit under the notice of the mem- 
liers the ii)ti«r i>i. n;';, .ni-iri i ir.i and i*rfect warehouse In the 
Ixinihin Dock.t. Ibe isiKM p<»iut aimed at is evideutly to make tlie 
girders strong enough ; they are double the thicknew (or nearly s-j) 
uf thtwe geuvrallv U»«d, tiud ar« trussed with wrought iniii, which I 
ant talbrsNd bgr W*' Kaihami tha a nada n t architect^ h n«rer taut in 
the lliat fautanoa, hot ouly artbla In etue of the girders s.ipinni;. 
The «!«.• of the |^irdcr« is 1:5 by 21 ini'li<>s in double tlilehes bolted 
together; the bearing of the girders between the centre of the 
i» II ft 0 l:i . the bearing of the Jiriata between the gird- 
aniaiofuet; i! ' -u,, >^f (hejoiiM tail bjrS la.; the dbtaneeafait 
Vol. IlL—sa 



is 1 1 ijich(»<; the caps to the iron posts are 3 fe«t long ; the su»{icud- 
ing iron to tiM girden b H inc^hee by 1 Inch. 1 have had amne ex- 
p«ri«noo in warehoiMe bntldinjr, and T know that, next to tlia neaof 

iron caps to llie !s>si-, the lun-'t important eonsiderationtetlMniilMng 
tlie pinlvrs stnmc iimuirh. I have oak j'liiMa, widdl an MH» 
sioii;illy employ lid. ai.d wi-rr useil univi'rs.-dly until comjifirniivily it 
stiorl lime ;i;;ii. not only Uni. but actually coiiiprc-o«d nc;iily I-Iu of 
their sii! ~t:ihc o. lllr. Nc^liani consiilerik iliat M cwt. to tlie supi rticial 
foot is !i t;iir wei;;ht for ilu- loadini.' of tlu-x' wan-hou^s, but timl tbvv 
might wilely carry 5 cwt. As heavy a wciglit as a warehouse n.u- 
idly has to' bear ia a toad of com, wbieh, for its pn-^-rvat ion, i« 
nnilted to tluve feet in height, the weit^tb about ij cwi. to a foot, 
and in the oM con.irurtion of warehouses, where the o\teiii of liear- 
in;; ivii^ us nt ;ir Ms [i«<<^li)e 19 foM, St we« always a muximnm load- 
iiit'. !• ive barrels of lionr w< i^rli 2 ('wt. to the foot ; b.i^r" of M^ar 
lei;:lit or nine fed hivrlii nvi-ni(;e ulniut the same, or rmher ttOf^ 
and, eKi> p[ fruil, iIkiv ure tt« loads which aviraije more. 

Tlie I'.i^t of tius«' u'lble wsnhous.s in the I.ond<>ti l)iN>k<. built 
on a very indiOereut foutidatiuu, waa about £200 to tit« ^ijuarc of 
lOO fitet •operaeinl. Tlte coat of AUefflnan UnupliniylB warelnmo 
was about £12,000 m a]1, or about JCI90 to the iqiiare of 100 tet/t 

Rup^-l■t^l^«L 

JtMimioHj—Vr. I.'Anvin. in reply to ((Ut'slions put by rnriona 
tnetiiber^. pivc some furrlu r iiitornialion in refereniv to the ii1k>vc 
warelioiisi-, und Mr. Ilc«kcth also f«riiislic<l sevend partiriilars, frou) 
his own knowleil;:!' of the original coiiMructi^in of the bnildin);. 
Amonp^t the fai t- tlm.. stated w< r.f the followinp: — -The Ci««t ol' llifl 
rusiurutiuu was about £1,0UU. 1'he exte^it of new eouerete Ui«d an 
oaking goott the |iie» waaiix orMTen feet; that of the oripoel 
tencti^e, which waa fonad to be defective, had only been ibou 4 
ftet. It was not laid under the whr>Iv floor, but only oader the 
walla and th4> coin I III IS. It uiis not iiiixK' ot blue liiis lime, bnl uf 
oomnioti stone lime, sm h as the I^orkiiiR. Tlie foundation wils en- 
tirely a ikw ouf : iiiid iiiih pendeiitly of the nature of the soil, a 
dillirnlly aioio from ibe 1:01 ilmt the orijtinal eoiiri-i te for the piers 
was ilirown into t\iv iiools of \>uter whiili had coilirie.l in the bole* 
dug lor liieiii. Tlie lniseiMent had hsieu linisiked lusarty two yeari 
before the wnicntrnctnre waa hcgao, and die bnildcr uiMored to 
have nhtjuat nirirolten the character or the Ibnndatton. Tho Mttle- 
nu iit bad not l>i>ju isimd over ihe whole len;.'fh of the liiii!<liii(.', but 
varirtl, the »;r< rile>t niiiount beiii|i; iilH<iit ten inchi-*. 1 he founda- 
tion of file doi'k wall h;i<l been . a'ti. ' ^1 :iv'. t!i.' clay In-low flic 
):riivel. but llexe t>l' flic other w ill- iliH ri'.' , to w-iihin two 

feet of the p-av. l, Kui li j.ier slooil li(N.n it- own ilisliiiet ami is«]>a- 
rate loundation. .Mtlion^li ilio wel^-lit of the nails and riK>f was 
liilleh jtreater than the pri»nre upon the piers, the I'uuiidations of 

the walbhadninainetl tound and wiUKHit Hnking; tbb aiwe ftom 
the cuotinnity of the bcarins u|>on them, and*tlie emplajment of 

inverlis) andies. Titc screw -jsn ks umkI iu tho re^fomlioii rested oo 
balks of timber, and bavin;: a slicht timndatlon of concrete, llie 
wei;:lit upon e.U'li pier, when t'ic warehouse was full, W«4 about 
•2\M um-: iinil there was no doul '[ I r < Milhciency of the picn,(lia 
defect having! been eiilirelv in the lotiiiilntions. 

Mr. Ilu"KETH. in refereiii-e to Mr. Alderman lluniphr<n"s views 
ou tire-iiTooIijiij, and to the oueslion of tire-proof construction gene- 
rally, «x|>i«siieii an ogiMon tliat the oemronn eeet^ron girdem and 
9*inch brick arches, aanciioned hv the ofBcial referee* a« fire-proof 
\\ire oof Ml in fact; the ciTect of the Ctdd wafer thrown ii|s)n tha 
lii iiti d iron bi in« su< h as to cnuiie the (tinlers at oui-e to cnu k. Mr. 
IJniidvmoil did not allow his men t" m iiii ' i ImiMin^ nn tiro 
Hliirli \v;i» ehielly of lasf-iron coiisnu i n Mr Aldenitan lluin- 
phn y < oiisi.lei\si that his |iiaM of usinp ►late bei m en thi- Joisl.s, with 
concrete aiioN e it, w us altii<i«l fire-pii«if; esperially as it had been 
tcjilcd by a tire in one uf his wurehuuseit ia Iluk<i-»lrcct. In that 
cane, however, Ibe in waa eatbelir above the floor (hna eommicted, 
and ncrcr attacked it tram below. He (Mr. Ileekcth) waa of opt- 
Sloti llii.l it M oiiH not lie found to resist a tierce Are at «!J. 

Mr. Sioi.F.s siiiieil. fliiit one reason why .Mr. Mraidwood'ii men 
wotdd not ^.^) into a buildin); wherv iron columns were emjdoyed 
was thul in a wooden structure they knew by c:dcill«il n ' i » long 
the iiialerials wouM take to be burned through; whereas tbvR^ was 
the greatest uncertainty as to iron. 

Mr. C II. isjuTu eallvd attentiua tu the bpacots between the 
Jeiato in tJie wartfaoiue in quoilJon, aa aflbeding peenHar ftefliHae 
Air the ffuread of fire. Th^, In Act, eoniiitnteif boriaental flnca, In 

wbi< '^1 the draft Woa aa ^eat as iu the Hue of an ordinary sttive. 
Mr. Siiiilh ...ug mHe d, tliat at certain intervalss a »m»ll box csmiain- 
ing brick-dnat, or aonw other ioeonboeUble malerial, ahooM be in> 
tradaetd to itofi the enneut of flaaae. Tha aaua aril aiMad ia 
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ordinjirj- partitions between the npiiplit qnarfcriiij."". lU' luliiv.il 
it w«ul<l liiivc )>w« livttur U' uiuro inm uuii li'ws »iiut] Uad l<vi u tiu- 
ploy(<i in ilic balUllnfcio w 10 ren«i«r it leM cwnibnatiljiB. Hm 
grojit ijiiaiitity of mod terved mi fuel, in cmb of fire, to lieat tlm 
|prd«mj utMi nJthoaRh the- fz-uuU runttiincd in Midi ft wiHvti«iHB 
migltt |>m(ln«« tli« fuinte i'i->.ilt. if silniuM lie miMiutiereil timt all 

glMXls «('I'C> llllt t'lUilllV <'l>ll)l<ll>tililf. 

Mr. Iksi.vn (the <"li:iiriii!iii) ol.-i rvi',1. tlul tlio rea-iuii »liv llio 
tnalcrliils wt-rc in ri i'itiiii ]<r»»|t*'rl !»•[(> tn It^- tMiitiil sitlviv in 
tilt- will <if Mr. AU-xaiiilor lliiniplir. v. utm li.ul iiii.!.t IimihtjIiIn cx- 
OJieralutl Uulli livs urdjitdl uuU U.inlcr.-i. iJ.c natuix- ol iii?t in<a 
WW welt known. Tint iinan Exiiililriun baildiiig ««• i»>t«ttd » 
■* Crptat Mace ; " foi' iron wa«, in liicl, «TV*t«l. 1 1 w<i» crvstiilliiM 
ill its ('>>n>-inirii>>ii, uti<l *iitl>l*' tn tlx* Kinie im'idrniM fld tJlaMS H"! 
ui-illur niuu riiil ivmiiil >t inil niili-^^ (tnijicrly aiilHMlinl, lie c«in- 
«iiUTv<l tliv in'ininrv liinlt in rfn- «;ii'i'1miiim' in (jiii'-iimi mus ilio 
f>>nn(ljitiiui.» were ii»t (•'>nlini".Mii- ; tlu) w. rc Jt i":ii'i'(U- l> \ i'>. ;in<J 
licit liiinn'^'> lu'inii ; l!u? anminl li>'i;i;j Imfl in •^m'^i- > ~, jini! ill 
otIiiT* ><'fl :iiiil nx^i-l. Atri 'itimi i,» [111- |ii>iiit in iln> lii-i iii-t;iin'i.' 
might luive |>i'uvvitti.t] lliv laiiuru. Il.t nu;i.-.ni i-o lakca to r.'iiiitl>' 
tiiat fiiliura ftirniiriicd n iis«1\t1 linwn, atlwruill}' in tlie tiuw and 
eantiom nwniifr in which tliejr were a|i|ilk>4]. Thv utiortnt^A at tlio 
irpn htniii'liiiiii" in |ini;Mir1iiin I.) tlK':r ilLiiii< li r. ti.iir iirr:iiii;'.'- 
ment in rlillin ni !>i/i^, mrtinliciir In tliv »\l_lit ihiv lir.'l ti> i'l-ir, 
y(»* u liivoral'le |ii>int ;n tin.' ctiii-triirrinit : in.il lir irii-;i.<] tlmt liiu 
liui!ilin;r ini)i!lit ri'iimiti soiinil. tlu>ii^'li it wmdil l>i ilitliri.;t tniu li 
that it «<.iuM 1h- Ml. As tn lln' f'r( n;.'tli nf ir'Hi, it war* <l»ir:il'le 
nlw.'iy* to alluvv inori' ttmii </«i/A'V ll.ii n.n-— :irv str. n;:! Ii. Tli« 
uu>e:iiig WiU luiii'li iu(l«!bii;ii tu Mr. l'An^*u ii-r UiinjiHtg litv »tU>- 
Joet forward, bMaocv m innHi niij^t be Imwil Bwai lailaM ■■ 
frani MiMc^t- ItinciiilM wiiU-li wiiv wvll knuwii, wviw «»ftMi 
mni ioil tn 1» a|>|i!i«d in ]WMrUrO; .ami tin iie^ud amid nut iw 
iiinri.' I'irikiiii.'lv <i is|tbijrc«l tiian where, M iu ibe pruMUt vum, a 
failure liati I'evulltnl, 



On the TTae of Compressed Air io Hevcrbsratory Furoacea.* 

\ViTii riV'ii''' tnlln: |ilniin|' ivnrl>in;; rnni;n->'S I'itf, r. /()■,»». ./ .i/r 
in rlimil ili/i-fU'i, iK-liii'in;; it ili.->liii.<l In ii \,r\ in,|.nrl;it)t 

p.irl in lunijKc iiitttiatitUKiu, 1 aimli a Ijiiv) iuirraij\in)i ilio 
«l«tMby wikicb I wa»leii to a pcmijiiiuii »r iia aiiyimbiiti'-. Ar- 
fitrdinir to my id«iiis ibt oee will nut tc nuiricivd lu tlio Inmiiii: m' 
mmil vniil. tlKiiiifli tliU alune wonUl f(i\v i: n \ erv , vU u-ivi- rii-I.I 
iif n|>fnitinn-<, llllt will «>xtvlnl to itn ni niral >.in|ilnviiii til. us an lul- 
jun< t tn rjri-farliiin in tin- -lacl,, Tur irnii-ljiii^r liu- tnrn- n-i)iiir(<l 
tnr |irniliii iiiir lliv rapid rnj-li nt :ilr ll.iiiii;;)i a lire, ni<i«<at-> lur 
rnjiiil .niirnn-iiiin an<l inuusc ninl i.nni-fiiiral.it ln-al. IJv niian* 
of it.-i lu-'l-taiK i-, tli(» l>invi r ri>|nirfil may lif nli'.aiii. i| iit a unit li 
clii.'ti|>iT nilo tluiu Uy uruatiujj Ut r»ri.i;n tinii in iIk- »t:ii U, 

wltirh niiiy jirodDcee a poi^eniii dnnigtit, tit. tlie t Njnn'.i' nt' <!in- 
ehuTitiiii; iliu |<roilncta of coiuliuilinn at a |>ruj)urii<jitully ingti tttiu- 
pBTiitiire. 

Altliiuitfli n t'l-iiit s:is iiiL' Iiiid bc«n eff<^*tcil !>y llie Aimarc with 
pfrt'nmloil Ml:-: Willi till' ini|irnvciiKnt nt' i l. iniiii: ii,..ii« Inr ki-( |i- 
llilf tin.' |«iTfi>r«tlniiii iijfii, tiir iVinn ii--|in;i .uni, ni. il n irii w Init li:i>I 
Ixx'ii jilr.-jMly iM'<niii(ill>lKsil, I rivrairii il ii rallior a> an iiinn sl ol' 
future iwlvnii-e-; ami my iinlinn^ nl' tlu' -tnl>.' ot j.Lrkrtltiii iJmt 
ouftlil to 1x3 utUiiuvJ wuia jiarlitularly ilUviti-tii- l with ta«' la. t. 
that w'liilata gnat qumtity of licet OM.-«(|irdt<i wu^u; tl,.' |>rin<M|,al 
stipiily uf eir enteiml ondertbe asli-jiit I«im <.iW. lUn; was 
am|ite waato bMt fer tlie pwpcot', w liv slionM imr tiie uniilT 
of air ftirnfaiiied 10 the fire be prt-vimi^iy Ii.mU-i! ; 

VfhenvvoT I took any st. ].s to t ll'Li t' i!,:- ..'.Ji . t in tin- i.tuMIin)? 
furnace, liottever, J iii<niiiitiri-ij lla.- lad, liuii |ip^i- i\ uk niv 
arran(;ciiirtil4 for heJitin;.' the air lu i 'inic tiinr.j (i. i l. < i. ilid j il.'^irov 
t]iO (irtiiiitlit tliiouu;li tlir I'lH'l. <ii ailin iln' lir.-. aint l..;-.-i ii tin.' \'.M 
Ot' iron. 'I'liis uiit.\]iiTlv'l ri-.iill ] attrilmii i| t.j tlic iiin r.n ll.ui nl' 

fbe air in tlie ash-pit. Whi-a the atiiuM|ili«r« i^i at >jn . air in <].>iiIi:l'i1 
tn vetoawat 669% » ti-mi^ratun' Mi>w what i«j>niuiia;:v iilU»jia-j 

Sfoaosingit to ciri nlat^i in fnitai t wiUi lite lieated iMlfaila and 
do» of a puddling lurn/i. o. Win n Ihn.-* mrt'tli'd. a mmh emaUcr 
iiaautity will |,ii.-s in a jriven time, iiikI.t the nidiiuirv i(rr-.,i,re nP 
tlie atliiwiilierf thrniifcfli dio inter>ti< i -i n; iIk- tirc har-', than H iniM 
pm were Um air at Wi , and consequently of doobJo the density, 
and tlia naaii it a gnMily 4imiiiiiili(<d drangiit, and lew iDk-nsn 

*Prma«ai1kiM|eHlik*il l>j Ji lin WV«J^, I-:.i,.!..ti. <.iii:t::J " K-sim.im- nf Fnnl, 
j^*^fyea*lelw|^*U*r»w_^ l'uredi;*a Ui * .VUuafaetutv vt'UvOf tmd 



eornlm-lioii ; jin<l it i* to iint h.-iviii;; riitlitlv nppreciatwJ tlime coo- 
Jiiioii!!, liiui tli« imnik7ou» l<iilur«» witieti have lureu iiK4irr«d in 
«itein|iiiot| to »|i|i4y healed air U> tanum, nmtt in pert be at- 
tribtiu-d. 

In fin.tiiliiiL' fiiriL-ii k-^, the liiMy or WorUaf(CiM'ii)ier of tlie (nr- 
UMV. vsiiei'r ihe n|>. nitiini nl irnli Makings inenrrieil nii, 1111(1 llimiiiili 
whh Ii tlie |irniliu t- nl' i niii;.ii-iinn fii-h in llieir |>atli tn ihe Mark, 
i> iVt'.-K n(>\ n In ihe aniin-|iliire at the workiiij.' linle ; anil it i> tlio 
air w txh iis t'ull nitiiplenieiit nl' nxv^^i-n whieli i tilef> nt tlii* ufiT' 
tnre. u|ii<'lii> ]iriiii'i|mlly in-ti iiiiieiilal iu iLviili/in;* nn<l wa.-tinir, 
or, tt* lite wurkiiKii -.ay, i nilnii the irou; tlj»i air which has |NU!><.'tl 
tiuwvb lite ire iMvinl: yi, . l iieaaraof liiiaB«a toilicliiel. 
IVhcn, tliereliire, we »i»,'i>lv ; u ;i.-,i.-|iii eiclnsively with air wlitrh 
is e\|Kin<It.il tn iloiihle iLs viiliiiiit! by heat, whiUt. on the one liaiiil. 
We have a ^reuily iliniiiiisheil weightof airrnterin): the lire thron^rti 
the liars, an<i a h -w inleasie eoinlawlion, we li;i\ . , n the <itlier IkiikI, 
the ii-inil ijaaiitiiy, lliul is tn say, nmler tin i > v^ -Mte nf tliiii)pi, 
ih'iihl, \]tv jiri>imrinii[tilt cjtianlily tit' eol<l ii\uluiii|> air cnterinf,' ut 
the wiirkiii^,' hiile, ami rii iiee the wrtj'li' nn<l |iiNir yielil ol' iinii. 

I'he ilesiileratuiu iu (mdilUitg, is to have no trvti a tlliuij;lit 
thrnii^-h tlteflniwae f« krtf tht Mf »/ (ht furtmnJMl ^ JUmt^ 
uikI iiiiAent as lunch as |M)Milii]e tl>e iiidniiiclit ufMldtindeOSidiiea 
nir, tlir>iii),'li the woi-kinu linle. A eertnin niiioiint of exIiaiMton 
K iliu' i reale<i in the IhkU of the famaee liy the netion of the lUaelc, 
it is rlear. that ^ii«t III |ir«i[Hirlinn n* the pmilnets of <t>inliii.stioii 
riisliiii); frniii the urate ari- .slnw in .'•U|i|iiyiiiu lliii sojtl, will tlio 
<|i • ir'i v of eolj air that enters through the w'orkici)t hole he in- 

iiiai thtt (iu«(ilily of uir pil»»iiijc by the working hnle, rlioukl 
fonn an influenltat elonicnt In Uie iwilt attained, will not esdM 
Mirjtrlee, If weomnine what this quantity may uiiionnt to. and how 
gRtttlyit UMV Viity. The n|i)>lieUiuB of « pressure k'alilte to tlio 

•tadc of s pnildlinit ftiriiiui', >hnwe avaennm eqanl m ■■> i oi an iiK-li 

of w ate;', nr a ]p!-.— -iiv of "1 of an ounee i-er wjiiare ineh. at w hioh 
|ii>^-iire the lliisireiiral r.ite of inliii.v is o'.Meel per M:eon<l ; and 
rniiMsjin-iilly. >ii|iiMi-tiur the sl/e ol the workiti)? Iinle tn he 4 ill. hy 
4 in., nr l<> s<|'iare im lies tliis wonhi iilliin' of 2ljiJ eiihie leet of 
fnhl air entering I he furiiaee per Ininnie. UoiuellUK 25 per et'Dt. 
for l'ni'tl<iii. woiihl ^til| lenrv nearly 2<Hi cnbio leet Hit llie (IQIintHy 
praciicjiUy eiiieiiii);. lite everagv ijiuuility Will iiowever Dacinale 
greatly, aa tlie reltttlve |ire«M)re tn ti«e ainwetiliere aioinfc tliroiigh 
Uie gmto Ixm or tlirongih the wwlcing liole, varlce with varj-ing 
eiiin iits of air. 

I tliiis arrived i»t a clear i>eriieptlnn. that to eive the •ystein of 
Bii]<plyin^' the fuel w ith hot air the fullest <levetn|iiiienl nf u hii h it 
■Was rapahle. It w'nnhl \iv nel■e^sary tn sn|iply this air In the tire 
miller jittftirt ; but whether the lieiielils iieeruinfj wnuhl no irreatly 
uutiTeif{h t\M Kpen.-e ami trxnihle of tlie a<hlllional uppll.inee* 
tits esminr, as to rendtir its aduption uilvauliiL({euu» iu a iieeiuuiU'y 
{Hiiiii of\ ti>w, I was not preiiand to my. 

It wiLs not fatnl, however, that I ebonld reuah hui^ ia donbt: 

I hail yet to witiiLs.« the operation of pnddling' io 11 ;(ilk> of wind 
blnwiii); in the "lire' t'on of the working liolc. IWuir tn an iron 
Work one .»i|iial!y tl.iy. my alteiilinn Was arJ'e-i'oil hy a volniiic of 
CKilhs troni one nf the pinMlers, whine I'nfiii'. Iiij lualed nt 
the extremity of a rank, was nnrticiilarly « \j«ns»il i<j the wiinl, 
w'liii h hlew iliiirlly into hi* wnrkin^ hole. With two lar^e pieoes 
of sheet iron sUMiemleil U himl him, in the vain hope ot Wairdiug 
oti'his adveraary, he was laboring away in aalaloof ercat CXespef* 
ation, and appaireatly to bnt tittle pnr|siH!L Tiie dDti red oolor of 
tbe iron ehowed tlie deflciency in t«.>tii[H-rature, and it was with 
diffiouity it cuold be maile to cohere into a minw. When tbe uiora 

vinletit |.'iists of wiiiil caiiie, -n i;reat witt the ijiuuitity that OOtefOd 
the fiirnaee, .inii s<i enmpletely iliil it <lestroy the draogbt^ tliafe 
imtls of siiinke weir IoiikI nut at the (i^h-pit. 

The Workman himsi lf was in iinieh Ino ill a Iiniiinr for ivnvor» 
sntiuii, but uuotber ttudUler, w ho wan staiuliu^ bv, uhoerviiig the 
itttereet with wJildi 1 watcitod the proceodinga, aJdmiacd nie, My 
ing, Ytni iwe, Mr. how Tcry hadlj this ftimaoo worlti; flw naft 
ean hardly make Itts iron at hM. Wett, now, if the wbl4 should 
ebiuiiro in the eonr-^e of the day, nod a nice steady Inwwaet into 
tint ;i.vh.pii, this fiiriiare will work *< well a« any fnnisee on the 
works: anil this niaii's (mrtner who eoines on to-iiij{ht, will do hi* 
work with eonifort in two hours" less time, anil ]ierhap^ nniku 1 
CWt. iniiro iron," 

Now it iiiitiiedialely occurrwl to me, that if the {ttciikut uf lite 
wtnd'a IdowiBK into tiie aah-pit made suob n dMferenee, tlie him 
difltoCHeo ooi^t to 1» ormtcd ar'ijKidUjf, and mado ennatenf; and 
OMWomtla&tly with tUi idea, I leoofDiaad th« Aot, that with tha 
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iniinpn<« quantity of wa»te lieiu escaping by the stAi:k, no fuol 
mmid ba nev>bwt for n wm m fm giiw lu njiniireaa tin air, tail that 
thmfan tb« «xpem ut tb« avsiein wmild be rnstrkted bi prufldlng 

tbe (MAcIiinurv. und keeling it ii> rt'|>jiir. 

Tlie iii»ru I redcetod on ihv Hiil>j(.'<-r. the more I becamo oon- 
vlnml, tint vvliil-t We wcro ilopi-mli-iit «|i«ti tlin <'«|)ricc ol' tlio 
taiiiil lor (lie woi-kiiii? i>f our furimcv.-, «\' wcro in l'iu"l in ii hI.iIvS 

ju«.t rtlnti-tl iiu^: ■ 11 >l lie wry trci|Ut'iil, yi-t l<.s«ir tlurtmitiorn 
luiwt li«ci>iit<iiuiliii iiiUin); [ilnre with vwry t liiuigi.' ul' llic baroin<.-tt.T, 
making, in tho i'<'Ui'.it of the yenr. » hir^i':iiL'jp«ipito aniuiiui of k)» 
• Armn bwl wortiiiiL'. Indeed, that )ii.'rla|n u mure enct vi«w of tiw 
cas« worild Ik-. i» r<v.'iril our fHtmow beinf cQiHtiuiily k<|)t at 
uork nc a |><>ii>t ol tOicioni y, fiir Mow wliat a Kttlu twutrivaBM 
\v<iiilil >;iijililt' lltoiii ti> rc:ti'h. 

Ia"! in I liiiil Ih'vh liy niiolher [inth, «nil t"iir .■iiiorln-r <>!;ii:«T, tit 
<N>nti>in|itiiU* Mn' iiltfi iintivi" nf huviii;; rt.'<'i>in>«> tn tl:i^ •.•iDiilnynii'iit 
of roiniiiff't itir, tli« !>ul/jLit ha<l, of c«>iir<i-, t'lT iin- « iH-mliiir 
ihU-rext. an<l 1 <K't>.'rn>iiiL'iJ lortlin ilh U) v\M>titiv il m iiU ili> Ueiaiju. 

Tha result (if Ihix exatnlnatlon wwi, that tlie fnrtlNr I |iRN«ad«d 
with my tavic, Uit> more a^re^hly wa» 1 sorprucd tn And liow 
QMUIjllllvly, with inailV iidviirit,'i<;i.>i ijocniiiirlv iti> <>^^ u, it rviii>.'ili<-<] 
Umiifittt and Miptmol tliv m-xi/'h •>>' liio pre»iil xy^iiin; .'iikI 1 
a<><fn l)«>oafnL' ii»n»rc^*fi1 willi the lirm oi»iiS"iriiiMi, itml it toi'iiieil 
the "tilv route t>y wliird \vi- oonlil I'vvr hi>|io Ik att.-iiii to n •^•M"- 
facturr iMiint ut' |»L'itertion in t'uruaLf< »!!i r»' a (iomltIiiI ilruiiL-iit 
and Inti-ii-x! heut urv roijiiiri;'). 

To |tro.liKv rni'iil ^■llInl)ll^•ti<>n mxl an intcuw h«tit, i:ei|uirt's a 
rapid ninvni of uir. The e-ni-iifv nt tht- |>iv-i-iit H\-«leui d' fumaco 
m »uii^e:iitjnt is to proi-in c tiie |h>wit nf(!i--iiry fiir fureinff. or 
intlMr ancking tlii« FU)>|»ly uf nir Ihrutigli ihu liitil. tnmt llie l«vily 

ga li«at) of UM HMW^idinir cxilninn of miiiK in ytitrk. 11nt 
ara arv niiiny ili'l'i-^ t!* in .x ch a ^VMtL-ni. is uljviniH. In tlio tir^t 
placa, the power of utioinlritinif th'.' ii)'iil'U''tic>n. Uiiis dolninlcnl 
npoii tho oiiiil>ti«tiiMi il«'li\ thi- fnpiihility of iii.lcpi'inli'iil roiiiinl 
ks wsnlinif, nriil em^r^^-tii- (••-tiihiwiou <uii iievi-r lM^ oth^rwi^f tliuu 
gri»d\mlly n(Lain«'l. l liu-s uft-.r lii»li hirhtin?, it takt-s four or live 
hi>ur< to hrin;! thi> pnddline. hc.ilinir, iiinl nit lliii^ fiiriiMt'oi' ii'fd <<>!' 
irun, to a workiiig licat. Not wily «>>, ho«\tix-f. lait pii-i-iM-Iy at 
tfaa nwiMNt wImb tram opptwinc oauHs you retiuiru to *\mt oa tha 
aetiott of tlie fnmacc, not »n1y d»i« Mirit a |Miirar fail yon, (>iit tba 
enerjfv of the furn:i<'o Inniniiifn-^ Irotii tin- vory cius.' « liirh rii'lort.-d 
a ^itiiii'iliiM ilo'iriiMi". Yon m't a rtnciion. Imt one in ilu- wroiisf 
direction, nml which allows tlio ori^i'.nal evil to l>e nproiUiivil in 
iiKTeiifd iiilenfity. For in-tanw ; in the <ti«o of the pmhliiT I luno 
alludtr^l to, the worliiiij; of wIkxc liirnaov win m> imn h inipaiivd liy 
tho wind hlowinit into his woi kinit hoW, it would hiivi- 1.i-<mi dt-<i- 
r»lil« til hav'ii rouiuvud the ill ftl'fcl as ijiiickly as iKn>thle, und 
l*Men«ii ita powar at racorting in tlio aama inlMiaity, by int-niariNf 
tlM iirMara of air in tlie awti-iiit, and the fleroeneiH «r tlie cotul>usi> 
tlon; bnt wliat eiCtaally lixik p1.-«'t.'. wa><. that the niiKiniit of cold 
^ which entcrei) the fiinmre nt the wurkini; hole, rnlnccd the 
t«mperiiliirc of the .tw eiidiiitf cohimn in the sun k, und enlaih-d, a» 
a iiect-"s'iry e.iii-fi|neiiiv, n (iiiiiiiii..hed drniinlit of air tliion^rh tin) 
fire. -in enliolildl (winibii'lion. jn-t when the mntrtiry condition 
4)f iv;«s in>«t urfienlly needed. 

Ill workiii;; nilh i <itiitne,vM.'U uir, Ilit oontiarj, tin- NCtiun of 
the luriiare in 'iimiy* nmlrr dirtet enttnl, and ran uu licightenad or 
diinioi»h«d at |jleaisun- ; aitd in saeh a eaiw as the one jnA nfferred 
to, by titmingon anadeqlMle eiirr«-iit of air, the ponerofthe wind 
acUng in the adrtrw dlKH'thni ini^'ht he detied. and tioiio of it 
alh'Wed (o enter the fiirnai-e ; witli Ihe result i/f n s;iviii(;.if iron, 
of fnel, of lalMir. and uf liiiie. Indeed, in tlie iiiaitnt'netiM e of iron, 
the saving in the tii'fer Hi^'redient alwajti t;llt«il» llult <if tite Ihrei; 

furiiicr. anil is. ol km rs. ttie NKwl Certain Channel bywbleb 

tlicir econotiiy can 1>e uttuined. 

Another adnmtage attendant upon s dimiiiiKinn uf the titna 
occupied in nianuGielurinit ]in>cesM's is, th:>t a siiiuller nuiii1>«r of 
Ikmatiea will turn oat a givvn qnumicv of work, ihns diminisliing 
the araoont of capital employeil, mid the expense of refiair^. 

The desidenitniii hein;; to kec(i the .itmosphere of the ln>dy of 
the ftiriiBoe nt it c'ven iiiteiiMty. with Ihe leAst eNpendiliirc of fuel, 
it wdl not he didii ult to show that the iihin of doing s<i Aolely )>y 
rs.'fKmlion^ by s.nekiiiii, :i« it were, tht> lieated ;tases tVinii the Hr« 
rapidly throii;;h the liirnaw into the staek, i« e-»enti;illy deleeliie; 
that uinlerno jioint of viewean it sustsin. exre(it at a ili-vidvantiHfi', 
a c»iii|utrii»<n witli the »>atr«ry synioiu uf u-iug cuuiiiresscd air u-t 
u aid to rara&etian tn the etack, liir pomaftatg dnniglit. ^ 

In «•* «iaa wa haw tbe fcmaea rf^Mirf i rf wlUi fluue itrnggllBg 



to cscft|«, and only discharged as II become* forceil out br tlia 
preaaure of tbe trolunia tit' Ifaune behiad it; wkUR a ptenmra aahif 
maintained abuvia tliat of the ftrnuwidicra, un dnuisbt of cold air 

Clin enter Iho ftimane, either ;lirr.iT -!. thnwork h<ile or any nce.i- 
deiit.-il ri«inre, 10 luwer its ioin{ < : >i . oroxMiie Us eunieuu. In 
the other cri'-e. on the c<.|itniry, the eihausticin operating throiiKh 
the iicck, has a ciinstunt knili iiey to empty the fiu'iiaee of Haiiie, 
anil, nt the Mime lime, to mi l. in eohi air directly Iroiii the atimw- 
pliei'e lhiMii.;h •■vei'v iivaihihle apertncc I ' Iii.- 1 •vv.rili)' of its 
teiiiperaluftt, and tlie injury of it> contents. The very eondilitma 
on which ilie dniugiii ilinntgh tlio lire dependai nccetniiaie a liieile 
cgrew fur the prmlHi-tit ijf iMHiibiiMltm beeantaan Independent power 
)• wanting, to uvei'< <>iiie liie iVieiion of ftrdng them thniugh * 
more contrmMMl oriiice. the roisLince. etiiliea, and oonniiindHng of 
piiein'.s enrriiiN, oeeifiin.cil liy which proc'ess, lire fill iiistruiiieiital 
In iiLikiiii; t)ii iii \ii i'l i:[> tln ir heat )o the paHetes of the furniiee, 
iti^I.'.id of earning' it into the slack. The larger the lleek, and 
the hiiL-er the ii.\i- "f ilr.injht, the l.ir;;or the «|Unnlity of >;iisooia 
iii.itl>'r whii'li durtt in u olniighl line thruuuli Itto venire ut ilia 
funini e, leaving little of iu iMttt beblmd il, and iuperlectljr perform- 
in^' it- ihily. 

Wlieiv an o]>;'orluiii!y exists for MilMtjlatfalg alack jbrbcttOOal, 

hy meiiu,^ ol' t.ikiii;; ;i(h uilijiui' of the siimalttlliig Itillnenee of cotu- 

pres-e.l air mi eomhii-iii.ii, the Ik iietit ill an eeiiiioiiiio point of view 
utu nilii tlie 11-1 ot air iiiiih r |'res,-nre (aiiioiiiiiing lo a stiviii); of 
li;ilf;. Is <•! eou.-^v -o i'reiil utnl ilei i'^ej as not to admit of ilisinite. 
I l:;n<- e:iil Mvornl. however, to »hi>»' that it II, is more ^'eneral aiid 
uiiivvrsiil i i,ii:i-s on our uHvulioii, lluin that of hein(: merely re- 
pirdnl as au ndinirnUlD instnuiicnt fur blarW I urniii^, grei t. thonuh 
Uivac UiK^iKr-tloiuiUly nrv: hi idivrt, I t«i!>li to rcvoniiiieinl it fur 
general viiiployiiiviii, M an adjunct to |arefu«tiu(i in the ataek, 
wlu-never (hiuerinl i!niii;'bt U required; raainialniiiir that4lie eoin- 

hiiiLsl li-L of the two ,>i|irs a ehea|icr means of ohtiiiiiing (he foRia 
rei|iiiieil, than trii>;:iiL' »o.ely to the I.Mlter; and that whenever heat 
wliieh mi^'ht I c olherwiM- Iviielii ially eiiipl<.yc<l, is disiiiiseed into 
the stack tor the fii-' of lieii'liti niliK the teiii|feratlir«*, and CoilsO- 
qiieiilty the draHr-'lil, it ii> ea>lly iiiisapplicd, iiioaiiiucli aa (tie hulf 

(Ireiitii |>art of it viiiploy^ in i'ni>iiiir sti am to bo appUad mechaBH 

culiv, *ould l«c protlnctive ofa giuUer etl'wt 

iieture enteruig into any cakulatioq on the suhjeot, I felf that 
tlia liavlni; rcinurM (o tbe emnparatively inert jKiwer of gravity 
(Ihronjth ihe a^ eii<t'rii',7 powi r of a eohiniii of heated air), mu^t Im<i 
a WJWefiil iini>ii- of olit liniiij,' ilie force ii ijiiMte Ihr pnxliiein}; tlio 
neres,,:iry draii;.'lit ut air lhr..ii;.'h the fiul, when mmpareil wilii tlio 
expislieiil ot teiieriilini: the s iiiie hiree, hy theva-tly more ener'ietic 

potter <ieVeIo|Hll hv 1 lie i hl Hl i<lll hlW of Vllpori/Ut Ion (<l|M>Il tlio 

additiiiii of heal to a li(|i>iili. as in the <'a-e of conv.i.-ting water intu 
steam. 1 vva* noi. however, |ireji;.red fur tins Bituul rtsulu uiiicll 
pntMnled tlicni»i-iv«ii, via. :->tbat I Ibw nf coals employed to niaa 
ateam, and a|iplie<) in a f4ienm-eiminp, will do the work of MO Ibiu 

ex|ieiiihd ill riirefyiiii; air. sin li ii!r actiiii! thiotiKdi » Ii«Sg||t of U 
feet, the elevaliiMi of ilie slm k of n pilddlinc fiiriliice. 

The foive of tlie draiitd t in a stack or chimney. i« the prtp-m- 
ih r.ihi'f. ill weiailt <if a cohinin of uir of t!ie area and height of the 
stuck, »Tii| of the temperature of tlie almo<phere, over the colmuu 
of r.irdiefl air w itli whieii ihc slack is Itlled. 

Now, sinev ilic uir u( (Hj exi>»nd> for every tlvj^'e uf beat 
tin{«rtcd Ul it, when tlie jMnwaptierie tampamtwa ia 80* (aX the 
gninber of «1<^e«9 iIm w&r n rallied in tlie Mack atiove the external 
atmosphere, miilliplicd hy (h) the Iieijjht of the stuck, and divide<l 

hy 5vH, ^ will e<|Ual Ui« hei|{lilu/ a coluinn uf mr^/W air, 

tspiivah lit ill weivrht to the delWency in the utack, and 5";,-^^ 

the height of a column of air nt the atmotpherie Jcntiti/ erplivaleiit 
t«i the utKive. The nite ot etlliix, is the velocity a iieavv body 
would acquire in fuHnii; lhi> lieit;lil, to Aiid which, inuUiply the 
eonare rout of the height of ihe fall, by 8, or \d praetico, to allow 
fbr friction, by 

One part of car1>on. will raise 14.220 |iarts of water I*, and if 
W6 estimate the sjiec ilic he»; <if air at 25, thai of water being 1, 
then I4.',"J<> X i — "iii.NHO p,irti« of air raised 1* by I [mrl of carlKin. 

Now. siiK'e the healiiii,' ]iiivvcr of hydrogen is tn that of earhun 
ns (lO.K.il r.i U.:3-.;ii, or aljimt f.iur-hild. if we estimate iiinl a* nmi- 
pwed of parts of cartKiu, .ind li\e of hydrogen in the 10*1 part*, 
the 5 jiarls of hyihoicen lieiiij; nhimt «.iuiv8lent to 20 (■art* of car- 
bon, w« may «alcuiaie [lie licntiiig puwcr of coal to b« woigfai for 
wa^t, tha aoino a» earboa. 

Kdw tbn aUck «r» poddOiif flmiBDB il W fttt h|gb, anavniFiD 
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) Iba to u i |i « «Hif» of th> MMBdlng eoliniD of nnfiad wr to 

be 2,fi00*, — an vi^liiitittv abuve the truth. 

!?'it>|i'>»iin:, (hi-n, thut llt>. of f.ml will niiiic 5fl,K*iillis. of nlr l", 
It «iU i-iiiHc" -ii-ail-s. ■2.5i<i\ mill a.O-JO" + (M)" fur tbe t«nip«nitiir» 
of the utiii«-^|>h<.To — ^.OiMj% t}io e^thiiutcd tempartUire of tlM 
a.<<oen<l)n||r imIuidii of ritrotitMl uir in (h« Dtitvk. 

SifUM' air lit 60^ incrcttm.-* in bulk g fi>r evurf dMTM of bMt 
iin[>iirt«:il, at ^,000° iU vulum« i^ in>-rL'a!*«il siix-fold, anid tbe djflWr- 
«iM!e ia w«igUt btiwccD » eolBma of air wcighiog aSStb*. si \ 
andAcolamntlMatiwabiaalW'.'nrill be Ill-OlbR^aiid lU'v> x 
the (iiiittit of thoatadc, = 8.9'>2 B1K^., the lirtinj? forpc tiipahle of 
Ksni» f»frtt<l thronjch ihe spafo of a foot h_v lib. of cwil niit>]<iye«| 
ill rsntyinji air, ?uch nir l i-inz trAn^iiiitlnl tlirutiirli a »;ai:k .'li U-vt 
lii^ii ; and sii|>|i<*<injr to take place hj- t i i . Jdics, and 

|»ni((rf)min- UwA of Ifii4jx3iiitiire in the a«.vtit. IMtict fur thcst, Uia 
odd ',Hi'2'riUi!i., or 23 |wr c-unt., luid we ji\'t liftitij^ forae ex«rt«d 
lib. coiak «uij)Uijcd in rarefying air, nucU mri-rivd air being dii- 
«hai8«d thraugh a abaft W feet Uffa. :i,o<:H<iu<. rabcd 1 Took 
Kow in •cniM <ff tb« GaniMb anglDet, toe duty ]» rf<>mN><i hy lib. 
of Ci>uU is 5o5-lold the above. = l,&00,(KiOll)!i. rr.i- .1 I tnnt: ..r in 
olliiT words llh. of (-iKils employed to rai** »fi'«ii, n . •! ■ il. v.ork 
of WOIIm. exfwnded irf rarofying air, nncii air hvinij diix liargcuj 
tiiruiigh a st^ick ^5 {vvl la li>,'l|(ht. 

Tin; atK>v»' (-alciilation rlearly shows lliat it is a siul niix-ipplica- 
tion of heat, to oni])h)y it in ftt'nornling [mwor ihrKUjih tiiv .'ix i'ttd- 
in;; fnrco of a coUmin of hcsl4.-il air, and con^equunlly, tfiat wUjt«ver 
hc:it tu'tgH be eoottomloaUy employed in other warii ia bmM pradt' 
(rally wiuled, wben allowed to i-r<-ii\m hy the (tacK for tbe tab* of 
<]niu^1it.— a talarabty dwisive (avX in favor of the •iU|ieriority <.f llio 
»y»(oin of TentilatlDfr raal niines liy nieclianii'al a^ciH-y, a« |iroj<i)!icd 
by Mr. Urnnton, over the old method of rarelyii!..' *'" I'l" in > 'li ifl 
by a tire at tlio bottom. * 

The fx-i^t iiir'trniDent for conipre-winp the air for lui iiHCi'!*, wlieri» 
only a ^liglit condensation is re.:|uirod, a* in rtvi-rbcralory tiirniut's 
BU(I Kteam builura, 'u a (sm. Thuugli t)iuor<-ti<'aIly makliitt but n 
amall vetuni Ibr Ibe poww eapewlad, it is prai-tieally the mmt 
eonreoleiit, and ludf a liann poiwer b miffipimt for a puddling or 
mUl fiirnaix\ And for »u('h umtaifiNi tti« uholc expeiM' <>f vm- 
ItloyioK tl)e ''Vitetii of working; Willi emnpre^tied air. >* re^trHtt d lo 
the ooit of tlie machinery, ^iaoo no expenditure will l/e itii-«rr>il tor 
fuel. On the <iifltrary. lhe"re»iilt of the iidupiinii of tiie pinii. U 
greatly to inere^i«r the iiuantity of availalile liint. I'lider the pru- 
nent sy?>tein, heat ■•iiHieient tit jreneriHe .stivnn iViru Kjiit 5 !ior>e 
bovrer, is la uiueh a» uuu he »uUtractol from the Hue of a jitiddliii^ 
Aimaaa, wilbent iojiirioiwlr adboiinf tba dni«9ht; tJw Sncaof 4 
fkirjMwat l>eiiig applied to a SO-hor«a boilar. By tbe a«ra«tanea of 
oompnweed air, however, double ihU i|HHntity may In; liikeD Wllh 
■afirty, ao that the exlm (inaiitiiv renilereKl available by its ap|>li- 

ealioD to oite AinuKiei would ^uili e t'uroiab |>ow«r to cuuniraat 
tbe idr ibr ton. 



I «r Water 

& cosrnanrrand caiiiy-nmambared netbod of npproxlaiat- 
Ing to tbo pre*Miira of wal«r, in to allow one lialf ponnd prunwiro 

per wjvuire iiuh lor cai h foot of henil ; ih" pr«Miro at any puiut 
beiui; dire< ;ly a« the |i«rpcndieuhir ileplh belowr the surface. This 
rimplo ndealfords a rewly method of :foer(aiiiiiii: its 
amount with an aefura<y utitTicienlly i'Iom; for ordi- 
nary purpose*. That it U not, liowever, iitrielly cor- 
rect, may be readily iH-rceiveil ; and liarinit oci';u«ion 
leoentlj to ca]eulat« with u>Ierable exartiiesit the 
jfttmai* eemipondiDg to aeveral Ikeadis betweea ton 
audoM hniidnd feet, we preioDt the IbUowIng taUa 
Ibr the eoBTeolcBae of oUicn, btvloB eolatged it hy 
HMMlditiOBOfteveral nwnbersoanideof tbeeelimita. 

The tonperainre of tite water it a.Hii]u)ed nt 5si<^ 
nhr. TIte denmty ia conseqnenoe of the prewnoo of 
nails nod other foreign inatten is 1 At 

1(MXJ149, di«tilled water being unity. Thh deiLiity, 
corrc*ponilinj; with the elaborate investixatlous of 
Boisi^vAud on wnlcr of the Garonne, and with 
those of I! ii iiTi the S«iiie, wo have a'asaincd aa 
that due to the saititeaa of ordinary fteih water. An 
" parhaiM b«auaa ftir the mnto* 



efdenrfty Jnetothe eeMpu mi oii ef iwrt«riM>a«r ytheadi; birt 

thi* comprcssioiL although proved to exi»t, is loo »li);ht to be of 
atiy practical irnportanrc. Eiperiinents on this point iodjcatc a 
compression of atxiat ooou-ti} of ito Tolwiw imdcr one anneaphaM^ 

or 231122 inches of raereurv. 
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LIST OP PATENTS 

H, W. IhlilwlB, or FhOadolpUa, Pa., IbrOeiref Vaflabhi Cat.off V«1t« 

for Slonni-Kitirinr*. 

t.'littm.- Thr urTnn?*Tii<?nt of \Ur^ *!lijing pivot Mr^k Ulte^l with a xtera. 
cytiinccled with \hv Kt-rtor by p|r»pft. ebautiiH, or o&tfSf ih4 hand tavvfi tua 
iLe tiit«'riii<'ilint« ro<i»rciint' itieahanMiti aa diacrito^ 

Ji'bn I iilirati & Koiwrt itaeii, of BnoldrB, N. T., <^ hidia Subtor 

So^C'* I'-ir ll4.oT;t tini) Slirtfi*. 

IV.jiin. - <'.inHtructjn^' iho whfilr, or nm- portion of tbe aola ef abMtOff 

»hirt-. An .iccriU'd, of in.lin nilibcr. irith Iho iii!»ijaaod adgaa oiwarad and 
pr.i;ti*lcd 1.1 leuller. whielt ji* auili'U wjlli it Uy any wMrr-proof cctirtut, 
viitli ..r wilfiout Htililiinir, dil l l"rBi» « Imr.l. ftrm, luither filgi^. 

John < hilcnt it K"hi.Tt Siifll, of Hrwiiclyn, X. Y.. (or ('uuinir lioot»»na 
Sli^i.:*. P:i(ciit.''l ii' IHijion) Kcj.t. ]K, iSi-; in Friu | i. j7, >, j , in 
Kiiirliiinl Scpi. :li>. K.ii, 

('itti$n, — W« do elnini 1li«! tiinnufnottir« of hfntiA wtlli.>iit cfiin j>fi*if ; 
hot we vlaiin the f.jriii of llio }>ik<'V of leulh^rr or oiIil-t mnlerikl, Hciw^fit^, 
l.y wlii.-ti WW lire vriAhle<i In niuko wbitt i.» (..riiiv.t lUu upp*;r lp*lhrr'' of a 
bb«C to fit wnf U'K, fuol, ntid bed. not itb«ulataijy (lii<(>nBed, of on* plMt, 
withoat ctimMn^ or joinlmf Mlicr pieec* thereto ; tbe dlftlafiiliblnf cbark 
advriotic* of ikiia li>nn Whir that ooe-bidfor *M( ofth* boot U fltrmad Iwa 
|Hirt \, wilkoiit i'/oit. kiul the ollior bnlf or file hy junction of* (wrt'B, 
IdI.I. iI fri.iii ilic Ijwk of III* !,i lp A, mill |*rt < 'h, wliirh in Mrtly cut from, 
ur wlii.'li. wiicn Hut, Ii»y* el'»* w n.*r to t)ie fmitt ..f A noovc'ilic instep, 
mill pjirt.V fol.lcil oviT froiii tlio in«t* p : tlic [,nrt t.Mi U-ili(f 'if utich «l)ar« m% 
to f.TTn out' tii.iL' of the foot, an.i cxt.'iid rrtuinl the licet to the other h;(3c A, 
nix'.i c*.vvr uii (t]M'Uiiig niiole in th.* lower pnrt of iht Imck, lo jrlve ll»e re- 
uniri'd form to tbe boci, uud al>o t« make part or all of the ncenaary stlf- 
li^aiiii;. 

I'i^ne DfBMBT* A AngnXa Uaoiitx, of New-York titv, for Bed 
Bo4t«in». 

(Jifim.— Tbe aumncrof eoiiatnMtnjrtlie vprinir mnttrn«, hy eoinbiniii^ 

iht' vcrli.wl »ptiii(fH uitli nii elantic or ^pririr is. ' -r. i rV iT -*| ':r;-l urr'stlic 
fphiiffw lor •oj-^'OTtitiif taiti verti.'sl xpriniz*, or fur :riL^i-u-i:ic tru: rl .li- try, 
F>o tiint n |>cr>.ou luu^ iipoik tlie l.ed will be c^tialiy t.«jj.|joru«i tm aU iiid^a, 
iia .l.-^.'rile.l. 

tVilliiiin P. Grcentcnf. of Wnahinrlon, N. II., for SbsM ofScyOiea. 
O'.i/m. — iVidcoinir njid rnrviiifr thu biu.ie of the »c}tn4) at tb* ahiink, la 
the mnnner •IcMril'*.!, f'.r the par|iow of MreuKllieniny the aamt, aod 
M<lantintf it to L'iiltiiiir l.tiphea well ii^ irrn^s. 

Z II. Maiiu. of t'inciiiDnti, Ohio, for Xufcty Valvt* for Steam Boilem. 
ttiitn. — Tli.^ coiiMtruction iiiiii applicHlioii to a mfcly valve of fititter 
wheel, governor, nit.l aiipplcmcntary Icier. •« dc»erib«<i. or C4|uival6nt de- 
vii.v«, in orilor to injure prom pine.... of action ami aO faCrwHie ef TeBl« 
coritinir to the foree of tleum ; and thta I cliiiin tjUMr with er t>ftll»Bt lha 
adjii^tat^c link and c<inti1cr wi-ljrlit. dc*c7llM;d. 

<f< '.n.-c r.iiK, of CiucinDutii, Oliio, for KevoWlng Mandrti tat Liaiaf 
CylirKlcr* with Metal. 

I'Ma.^Tlie rwroirinir maodrili nuniahad taiUi ono «r more rolitil*, 
whora dialaMt Aon the axb of tba ata w d wl ttm ba bMaeaaad or dtiaiaialied 
hy riieaaa of a not. t!c*rr. and eonloil bead, aa daaotlted, or anr eqirinlrat 
di'vice, for til* piirf^-is" r f lnin» wiih one luetal ibe laierivr of a cylinder 
formci of another n , 

Andnw R«))o»on, Jr., of Kownort, K. I., fa Bfukiac Cioth. Pateatad 
ia Esalvd Ko*. «, IV*. 

- • .era^aariHir^ 
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•ItMOtUlf Um iMMrkinit liquor tirvm (bclMnr part of it, and forvin^ it intn 
t\tv u]>(>fr purtof It. w-iille "Utihi t* i<>jL*L-i*;i-l only iiitu Om npjtcr piirt 

of th« f'!titl vcn»A<<l, imd on the t«>i > t I'l' "i.jj^ wimrttby, wliilr ihv itt-vkaif 
lit^nnr i» h«iii|f tlirnn-n (ni the top of the tuM" &f fi>o*i*y t}i« ytaaiti in «»>u- 
Kluiiliv mill >itniiluiir<iii<l.v imidn to prM •yMmd JM** niil«lin<t llll«ll(h 
i^iOil.4. ati.l fiu.'ililule Die uctloft of the bawkinf Hi|liar, and ila iwfmco 
Uiriiu^'h the c^utli, 11:1 >ttite<K 

Ilvrvcy S. KoM, of Cincinnnti, Ohio, {'>T Fenwt*. 

tVrfi'm — Th« ni:-74i< mid iiitttrlocfced arr«iiuciii> nt n( pnnrl, nnpportsil fcjT 
a iiwivrl-j(iiiu lo pmt» ar juiitjii^lc jiitcrYtiU^ ami liiviutc the j*/int Wkwmd 
the tn-o ini<tillc paDcin fiirr.t^liLyl irilli iDeliiied lioi»k iind evi;, t-^rli of mid 
InidllIL^ puiioli* biilnii pruvidud witit buarJ» iilupiiijf iu o|>p4M>it« ilinDeliftiiia, so 
lliiit by the lotiuii kllooiL Mdi Julfof iIm liMarvankbf Ibwofpindit iniigr 
i>«ioi>te uiidw^y »tidswlnglBtlMdliiMlI«D<iftlM«ifrHil, «r dtvk^ Mlh^ 

«t:>llt'lllly oji|iv.ihiti!, 

Kv Siimiisi B. (inniner, of (iraotrille, Mann., for Boo* JiKkn. 

(f!aim.—th» ni'pl'.ciiiun to an inr-tntincnt iur btkiny nit boot* of tbe 
aid* ban tba aun ami Um bar P, arrnHgad and «|iantiiy in tlia inauner 



Jorialt IL Smfth, of Kair-Terk Cttf, Ibr CaMr Head fur Kauliniif 

C^flm- — Tho eotnHin.ation of ttic ftUittod Kitnp'-irrinc fltni^iai Off tiMir 
C^ili^iklcilt^, with the c1jl>i:U tiuiire.i anil ihperalea ^ta net forth. 

liiehard 11. ToWiitieud, of New-Yurk City, fir Workiin; the Valve* of 
Bttiutii Kiitrifiea. 

iVciiw.- -Flr«t, th« coiiiMikatinn of a ram and •nwutrie, by maaos of lb« 
•ector, or it* ci^iiivxleDt. to o;K.-ntte on lite valT* or part* Uiat MOTC tlM Mtaa, 
and (IK vlTorwork vitli tli« fu!! prwwira b^f tiN MNDliN^ icospding to tba 
poaicion of fuid i*ccti>r u» drAeribod. 

Soeoiid, 1 eliaiin ailjuioinir Die poalltonoftliaaaMar, t^taaRMOfthe f\- 
trunr Ihritii-h tliii aervvr, tir uther auStabte dMona, WMIchy Ilia ||«t«iri>ur 
ri!Kuliii«» ilie iKi><iliiHi or ihe irntor <<> <'oiiiintili!aMatlM daaliad maiiau to 
titi! valve of the vii^iiiu from iiui ooi.'t iitri« <ir enn, orbMk,aaaonnnf toiha 

powpr rflijuire-l fr«nn tlie nik'iiio, a* »pivifle'l. 

Tliird, I elaiin the ru) and pnintt t» hdc« tnotiin |h>mtb« Uock, M iU 
OXtrcme:« of iiioCti^u, anrl nMllMHiutcite the Mitiie by nMMN oflko ifgM angto 
lavar lo Uia thraule or nUip valiraa, aa apaeilliHl. 

Fndariak W. Noitto, af TmatniU. tiiMt MlalB, Ibr HaMfiHMin of 
FUn and FIf urod Fabrlea. 

I do hot oiufthc or rvKlriot rn>-«{!lf (o tlic pr«*ia« di'tjiil* or arr^^f-jftrf^yt 
wliivh I Imvo Uiid O),-!-:!*!..!! i4t ihT^i-rilw or r«fer to, im many vnfMi - n.n- 
b« niii'lo tlicrefroin, vitho.it deviating fri.im Die prineiplcN or main }u,4iu^i-'a 
of (iiy invrDtioii. 

('I'tim --Kir!«t, tile uumif^etiiro of woven lUhriow by cro^^-wearinir, hy 
tunying tiie cnuMi-warp alMroiucIf ovtr actasionary wurp, ai.d ItiiiiiiiK tlw 
mm waro an eacii alja of tha Maliominr warp bjr a "'lot <>f nilii if. 

Scaona, canyinir conilirDPDa movaWa cmaa-warpa over and ucrxa murh 
0tli«r*>4 pjilli, and o\vr oiie or (nore *lii!loji»rv wnrpa, uiid biiidtnij; »n.d crow*- 
*rw-i« to the »tiilioiij»ry wiirpi. hy r*\n>\r^ «if lliliii^. 

Thir l, the niaiinfiKiufe of ornnuiciitai tahrio* hy croas-weavinK elon- 
gated printed »'iirji<, «•< dcM^ril*'). 

Jiiine« H;inkin. of I)etn')t, Mich., for Ifnnein? Mill Sawa. 

C\iijn. — The (irTunjrernenl of tuL uir ehiiinher, cyliu.ler, nud valvo, aa de- 
acrihe^l, ft>r the purpose of ittniiniii^r aAwa iu tiioti4ni l»y ibe tfl.«atH; ]^rt*;inre 
of c<MnpTe**«ed iiir, or iu» e^piiviilerit. 

John 4;hilaott A Bolian Suell, of Brook^B, N. Y., for Scr<« FMUalmn 
IkrBmiiaandSlMiiik 

OMm.—tM eoraWnation. a* <lo««rihad. of two aemrt, of widdt ana 

ftma k sni Ibr t)i« other, ami will hold il>eeure iintU it ta all worn awuy. 
li* A* ttadtwrll, ot Hntuviii, N. Y., for Lard ],uiii|>«, 
filtHMa,— The(Mriil>iiiitioii of a reservoir of n lump for htirniiiir lard or til- 
lo*r, with an outer covorintf arrinu'fd ita X'} fonn ai\ ftir-ehatiibcr nurrauiid- 
iog the re*4;rvoir, in tho manner dr«-r'.hed. 

T. J. Alexutfdcr, of Weatcnille, t)Uio, for .Sawing ali«ka for Broom 



Claim. — The metltml de«erilied, of haiidlini,* iind adjiiHtin^ the lo>« to ita 
plaee, and lo iU Tarkooa po»iliona fur tii« reverul nit'<, hy me.ino nf th« 
railing rod* or ehmpine Mtawa, Mipkil and openttej a« Kpveilled. and aiiK- 
pcrided hy a awlriftn^ Rain* ttmn aoovo. arrnnirail and o|ieTiitint; lom-th.-r, 

a*'''' :-rtfi : t*i ;f hv henrinif UtcnUly on the ^ r, v [. r- t 'cridle, 
wl I-* I ir:ii' L' i', fl:-' ■. I;ihi['ti'.ir aoreW4 aTv^ itwilli./ I,.'. r.L ^ .-.n.! or 
lowered aimO'tiUOTi.iijtly s,i appmnch the h»y oft (he luhle, ai-,ti tnuvry i( »rilh 
flNfliOr ^> the gmagK^ and l4i iidju?tt the loir CXfie^tilionvly, vh.7n iiiid«r Oj^ra- 
ttvilk to ita viirioua aet.<*. Utemlly and vortloahy, aa de^'rihed. 

Jawta BIikIc, of PhiliaJelphbi, I'a,, for Ptaoctaiy Hj^dnukUo Staam- 

CMia.— The planetary hydnialie st«im-«ll||(Ba, tba anaBfaHMBt of Um 
ffaswitA, pip»i. and ditiphrniZfiia. or their e[|uivuk-tit», npon a ahafti aO aa 10 
lavolva with or npnn «:ii 1 nhuft. a** .i.et forth. 

rriuli B. K<»yde»l, of Boston. Miir*!*. i No. 1 ^. f jr Tilrtiinea. 

fA''rt'i». — Fir^l. tli« k^atiinir and Inclintiig of the loadiiif^ curvea or guides 
lothe plane of tho whc«l. nfi de*rrih»'d 

fifr.vin.1, the iDakinif the in^id* of the pamitnro. or th*" part of the ^ato 
Ben the diac. or Sith, of such » cnrvulurt or f >rm, thiit tlio water at tlio 
Upper jKitt of tlio atream or atrcam?*, wiiere it leuve* llio toirnitnre or iriite, 
will Itavo a downward motion, or a direelion tncUnins to th« phuie of the 
initer-wh««I, dcaeendibj; or iricliniui; to tha plana of the n-lieel fn>nt the 
oornrnrnncmnnt of (he piii*r,atfe^ tiext the irnte to about half way from the 
inn-'r to the outer cdte of live npper rini of lh>j wheel, where I 'ley are neurly 
or quite horiiontitl. or n«nrly or otiit* pi>nd>el with the plane of the wheel ; 
tho Inplinalion of that port of tiie lower aiirfii^w of the op[«r rim «f tha 
wbe«l vhioh 1* natt ih« irav lieinir the a ime, or ne<rly t :ie au'iia, M that Of 
th« loiror aiirfikoo of Die irtito next aaid upper rim, and thn chanfffflVHI In- 
aUolM to boriaootiil beina rrodiial, aa tar a «ar««, or mnkinit tba apptr ain>> 



rim. and ma):in2 tli« lower »ide« of the perls of th* paaaarea thronffh tho 
witer], wliioli ur,- lievt the diHC. iixo-iidiri^ or ilielininir lo tlie pliilie of the 
wheel, tluit tile jiir,;;.iil or »Tre;iii>[i wilt ifr^diully ilirnini^h ni hei^'iil, at 
Dieeiilriiiee.irerHriiii.i-. intiithi' wlli fl. no that the witir wliieli pasi-et In 
the opptr pol- ihi- ■^ri.jiiu or utreunia "ill "•oinert'o toward tliat whirh 
p;ii-e. ill tiie l'>»er piirti of liie stri^iiii or •ireiimn, li^f hrr afriliioir the rtoiita, 
and tiontiiiniii}; llila cobvcT||inr knio lUe wiMd la abe«toai>-baif Ibadutanca 
Ihrai tba hinar I* Ilia ouMr tiwiit of Um ifana of tka whaal*. 

Tliirdiv, furmini! nf tha loiror part of tba lalia irlilah a«i«latna ths diML 

and th- lonn.ii/ tU" Mp .if li.; on that part of it next the lillie, iiuJ 

tl/'li'Mllli: ILle^e p iTI-i toje'her. u.-i .I,r»erj IiOil. 

1 IniM-, M ^iin-,lr\ piiri.fi of till* .li'M-ript r.n and claim, fir brevity, written 
of till- tut'iiii',' ;i»> li .\iiji.' ill eoiiiiti..ii po^ilioii, in nhieh ejife the water da* 
*i'. 11 U. to p. I ." S. li.i-., i( tiie iM 111:-,' ctirvi--! witlioilt alJn.iiiiif to its e*er llav- 
iii^ ini\ Mitier iMi*iiioii, hut I -lo lit liiiiii L'ither divlaion of my e'aim lo ifie 
'■■■I-:. u Lnt U uaa tha cuinmon |K»<ili»l>. hnl I evt' iid ttiy glain to the eiieoa 
ill wil l 11 tba trliud i« vcniewl, or incliiio I m ti c horiaon* Hll to Iho i«ae, 
wlien the wiilor a^Lvtidi* to piem K'-tui-'.-ii ilie lejMliiiif cfirvai^ nor do 1 limit 
aillior divlaioii of my il iim ■. ^.tl:l■.^ lu ilie fomi^ iit>iv» d«Mrilwd«lMl loM* 
tend my eUllll to fi5t ('-nn* wii:.;li me e-i*efiliallv tlie-i.-^nW!. 

rr: lii .\. Ii..>.t,'i,. o! Il,,.-.iii, M l-,, (N.j, I'l.'ri.r Tiiriiilie^. 

.rc'i. l ir-:lv. 1 iirTiiiijeit,. Ill of 11 ^r^te at the ciiiniiiee of (Jie water 
iiit ' tliu » lift-', '.iirri u ]urt or ;ill of ti.e ■'iiniiiiire or liiiiiiL'. iind c>llier p»rta 

of li|,' tMllMim nifliiu, over, mid iiUr-ilt Die ifntr, ml.-l; tllilt tile ifiite and a |ikrt 
of llii; L'lif it'iir.-. il liny hll iltlai'iie»l to it, muy move fn-ely, while Die |»*rt 
uf liie ^jirnitor* not aUaubv^l to Di e t'lito, and uUmT |«ut> arar and nboul tha 
Ota remidw •talianaiy, and v> e',><-viy i^itad, (bat llllla or dom of Um volar 
In (li« flume enn run lo the iipiH-r pirt oftliagMa. axceptln* hr jMiasIn? nn- 
dur ti e f'. l oii iry tr-irniturc. mid atterwanl iipwiird, »i> x* to •Itiiniitili tho 
liiitHlity ol -e.lifiii' Ml. liii t. or olJier an hi.ljini'e^, heioy earric*! by the water 
to file II I per |.ui I <-f tho iTnlc, or luol iihle [Kirl of the ifaniitiire, if any Ix: at- 
tac-ieil till ;;i,ii-. Ml uli-troi-t tho III .lion of the tfiite, or inoviilile part 
of till if:iriii1iirii, essehti.illy nji iiii.ivi- i|-*eriU,-d, 

Ssreeondly, iImj lejiniTi:» or the iiioliiriij; of tho lltiata, or h«ckcta. of tiir- 
Idlwa to Um tin)* uf tun whei li, no thui when the whcrl of a tiirhiii« la 
WOrklmr« witll llta ftnte ntxl Ilie wlieel pnrtiiilly oiKin, the ports of the tfouta 
oppaaitatlie aperlnrc tonuid iiv -'V.h puniiil openmir of the unte, wilt be for. 
•anil of tboar WM ne«l tiie oiIim riin of the wlieei, »o that the leaning of 
the llpala will diiiiiiii>li iKc i.| rv .ii'i.' or d.-'fle^-tini; of th* ntuiMna Into the 

I^vrtofthu wliiiel opj.i-ite to till- L'n'e. essejili.illy iia iil,o, e doacrihe^l : titouid) 
do tnit liritil nil i-liiiTii to any di-jr.-e of, hut extend it to tiny ineILn ilion 
whii-h 11 ill '•ith.itiilitiiilly alinwc r the miiiio pnrtMtne. n» thia etletJt of ilieliniiiK 
thi4 llo iti< di-petidi tipiii the itri^viiiAouly pjrlially fliliiiir the iffhaeL 1 do not 
extvn-l iny eUiiii to in-.-hrnrii; ihe iIi^Ih to ativ Hii-.-h (nrhina or hydraulic 
luutur a* liaa no km* at or iii nr tho wittcr-whcel, or other intalM nf yaying 
tlto width, thldiam «r nnmbur of atraaoia irbieii cnt«r tUt «f hacL 

Thirdly, th« nmuisiMnem of thi; dt.iiphniiriiia or jmrtitioitu in rraethie 
tt'li->el«. and in the wlietU of lurhiiie* of diil'erenl di»tanee-i fnun the riin» of 
tlio u IiolIh. ill the Kpuoea helneen tSo- Hunt!", to faeilitute the rt-i,'u'alili< tha 
motions, of the n'iio-;I» c»Jontiiilly iix iilMve dv^cribed ; t'lom-h 1 <|(. not 
limit my el.iirn t.v iiny pnrtii-illiif 'aTrnnffeinenl ifc* to ttio diAlmere of llie-« 
diii|-liriMrtii^ from the rim* of tho wdicoli. h.it extend it hi nil arnmirenti-'tita 
whi.-h opuntle aiibAlanlially aa a^eavi} «hiwri>>4Ml. lint aa the rtfeet of (hc^« 
diiiplinutna depooibi on iba atraani* only piarlially Mllinir the wln i la. I do 
not exleitd injr daim to tho armofaoMut o| the diiiidiniirtiii to mieh inotom 
a» Itava no xMa noit or naar Uia ««Mr-trh«ela, or other mi'^ma of nrylBf 
tha wliihk, tW tkwa , ■r—wkarof atwaiiia wliMt ante' the whoet, 

Fbnrtlily, llta aamMoaitiaii of tha demo of nukini; the ir.iie at the en- 

trair.t' of ifie Wiiti-r Into the nSeel. lo inoVB wiixrately fn'iii 'In i-n-ni:nrc 
witll lean-nif Die itiiideji or Ivadnit; cn'sei, whieh dire'-: tl ■• .r- - it i-i (ho 
wheni, HO thiit wlieji the utile i^ piirtiidly oj-<>n. the imtt of i.i.iiU 1 whieh 
pa.tneft hy or Hour the aiirl'-M-n of the /at'-, ni ll'iwliiif towurd thi- pio'-airo into 
the wheel, nitwle hy *neli ^mrtiii] i>|,i-iiiinc of the giite, han itn nifi4i<in direeted 
the Wiiy the wheel tuniri. ui l-o[i;*i .|uenee of tiie Wnintz (»f the aaid gntilea, 
I do not eoiifl i« my eUim evuily to any dcffreo of lMi>ln|r> h«l axlend 
it to uU de>,*tev. of k-nniiiL'. nliich » iM ir^n-titiiulv aoawor tite mme purnoaa. 

I do not limit nither of tiie^e four hnitiohe^ of iny e^ii-iu to ate-h tiirbtnM 
or hydniurie motor* :i* di»«'hiir:5i' the water at tiieir |ieriplti-Tie«, hut I extaild 
tbcin to nieh a-* have the wnii-r enter (lieir wliee'a jit (heir peripherica. 

rri.xh .\. Hoyden, ot' IVmion, Mii.»,-i., f r M - i-.i I'ie Motors. 

I'ut'm. -Kiril. the iirrniii.'eiiielit of thi. ^rii" - !i---r.nd and next on!*ido of 
the jieriphenea uf the «r>iter>-wbe«la, between the witeeaaand Mvejcuidaa, or 
other iliiiiir* w blab aMiia llta mar to imvaokllqaalylaiwanltlMirhcaliste 
the w iv the wiiaala twa, tvhan tka mur Iwtatnkw tk* laila ar baakaia, 
la d«e«ribad. 

Saaond, tka itoeica to cmi«« Ik* haifkt of ih» wkaal, arllw po..iiion of 
the |i*rt* whieh partially enntne the walrr whteh prttdtfrt the tirhe«l npwird, 

to viiry. iu> the lu-ichl of tile wnler or fiitl urie*. that the width of the 
ajierliire, -whieh let.i the wiiler e~'.-:^(>C Ihifn the pliu^ where it pre««e* the 
wheel opwiint. vnfie- proiiorTlontilli to the ipiaiititiei- of witer preiMirii into 
it. M ttui the loTii- with wtiieh tl;e water pre*M'!* the wheel tlpwuril will be 
De.-»rly or ignite c-*i:*l-iiit, lh"'i^h the iii-iithl of the fdl viirie- crentiy. 

Thiol, the i'i:-iiihiuuti..u r-f ti c ite iirof.iiid and near the jH-riphery of a 
water- whe,-'l, hetwwn the whe^.-l uii<l tlie irtiidet. or other thmira which di- 
reet the water the wuv tiie wlie^.-I '.umf Into the whv-el, with the part* of the 
lloata ti,:iartlte ifiite. t-iirve.l n> tliiit the water will mrika their eon.-wve aidca, 
a* de»,OTil«-d. tlioiikdi I do not riiilit iny elniin exa^-lly lo any enrviiturc of tho 
fli«t», hut extend it to ah eurviitnrea, whii-h will cji*«titiiilly answer the auine 
pilTpn«ea ; tier do I liiuit toy eiaim to an altnnliir ifnto l.>(<tween the wheel 
and the ihiiiir* wliji-ii e.iiiie ilie water to move the way the wheel tnni*, Im- 
tore it entim the wliuel. 1-iit I i'Vt';iid it to idl thine* whieh will •ntxtaiitlnlly 
aiwwer the pnrpox- of ii cn'e. in vnryinc Iho licight, thieknesa, wiijth, or 
Bnoiber of "tr.-aiii* tint enter Die wheel. 

Poaitbly, tba abapa of the ameaa hatwaan tho rtm of lha watar^wbad*, 
vkMi tka iMto M falMMl Ml, Itt wklib tliw 
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. ate** ilciKTibtMl ; thongb I do nal Unit mtf Mtm to tuKtly th« 
imnag dcacriliad, bui utcuU it lu all flaring, which will <w«uliiiUjr aiuw 
th« uni« purpiwe. 

Tbii lint, tliinl, autl fonnh branehM of m.v rlnini apply onl} to •iMk 
b}'<lr»iilic niuloni m luive guiJioi, or utlivr (liii i,-? * i>"-'li cuum lbs waier t'> 
movtt obti«(Q«lv towiird tbu vliri*!*, in tli« m;a> iri wltivli llie wb«oU tani, un<l 
trilo the wli<Tt» Hi tlH-ir l*ir^'ll^l^<•r^■ntiIlI jmrtfi, hiiJ, iiftcr iu-ttii|j cm •Jj'* 
. ili5cii«l\>' tVriii t'lc iti w ufil. 1 do Ik it i xldi'l tl.i-!»i' <ii \ i-j'>n!i 

111) liru ' 1 Ilu' I. ii.-'ri ^ II ^t-'A I.ecl?* un'l uiulcr-^li'-t wiKrl:*, ,:i winiji tiie 
wiuer ({i;r.i'Tiill_\i flowi- Inti'llm sli«t'L>in *lrr»mi<. wiili Iwlwitii ibe 

•tMinw, lit wbicli *piic«* th« ««t«r <loe» not lluw wUi li.n wIinI«, 

Thaaitb I have dwcribcil Uwshi watar-wbodii m Wing buritontel, and tb« 
gumm buiiif opened b}' lawtifr, it in obviom ibM all Umm torn biMidMa 
itmt daiu ara quiia aiipllaible to wbvcl* In olkcr ptwilign*, nd toawklM 
wbteh llw fttto r« u|i«iii:d by lowrrlnir, uitd I ife not ltmtt«niiMlMMMli«f 
■If rliiim to in utI/kIi tliv nlncU urv Li nioLital, or to MM! la wUlh 

tho ifatt*^ arp o|K-iit'i.l b\ r«i»iui;. 

Alt'rcd K. Ciiiiltnim' >i-W'Vi'rk City, fur Kiiji-r stroj**. 
t'l-nm. — Tilt uiL-liill.i tt':i..iviitiir, tii f(-iiil#t(t».tii--l» u t*i the fpriii^ Ijarrcl, 
«r it» i-qiiiViJetir. t 1 ..p. r,i:c I'lj lilt flr'iju K|<«4'iii4Ml. 

I >Im< claiiii tin: a-oiivc'x cltd luid rvitl tu sloTalc tbo ociitra orth* atrop, m 
4«f>criUHl iukI kIi'OVii. 

IsMc imy, 1.1 < uiiil.rHli.f, Miuw^ tor fUihwid CtT Soals. 

Cbfun--- fhr couibiiiit'.iott of iIm: lerotive, and oii« or uvjn <to£« ■» applied 
tbATMO^ atid iiiuilt tu ojitrutt^ I'ur iIil* ^npp'irt ol'tlie bnck. hikI to vitaiilv it to 
b* alcvalcil, or it" Mi|'('i niiiir pin nili-irJ nui »f tlto grvovo a, axiocribcd. 

And ill '^1 II II Mil <Ai;li till! iiicliiinl iioii-lwi Bad loqy »Im of (adi bar, I 
daiiii tii« hii III i: I' ll i r nti<ii>, v u|i|>iit'a iii«nie,Mul ttMid MtmniHwly 

Um tlkMinrr uii.i l'<-r ilii* purpix«o uh ti|i«t*iA«(l. 

AiiiJ I cUiini the ctiiivex and ooltaiwd tootliod raeko. Ill coiiibiiMlion with 
th< Wat Mid till' rliiur fhune, t)i« Miine liuinn fur tfa* pur]iuii« of maMing tlio 
MM to ba act ariUi •uuh iudtealbm, akhBT ibnnrdit or ba«k«ard», m muf ha 
'«oidael«« lo ihi tM «4 «a«M oTtto tItMr, wbMlNr In ba !• M opiigliii 
or rwumbant pmltlan. 

David Krvril. of II iiitiiiir.lon, P»., fi.r T .'lct Fiiriiitnre. 

Cuiim. — Tlit^ .\iriKi|i.iii^ nr (.iiic'ijiiunf wtiii a u'liitli-fiiaikd, of nuj' ntiirr 
tulV't or cIkuiiIji't tiirruturc, the LiraeitvU* tiuil bolt, wbcu Mid bolt ia 'thrown 
ntriiiii''. til.' )>'in ki.>;>s by iMaaa of a cianfc or knob M or M«r Ika lop of Um 
ttMi .. t'lru i;:ii tiiu iovnti artbair aqolvahiiw, la lb* ■anaaraad Ibr tba 
pnriKni'a iHt lortb. 

Saniiwl Hulbert. of Qgdcnuborgb, Y.. for PhMwbt. Patuilod in 
Gtoada, IwpL »!, IijJSS. 

CbMH. — L'oiuitraolinir a moulil-bnani ofa plouirb an that a horinmta! ]ine 
drawn at anar hoiKht HcriM il.> wurkioil aido ahaJI dmcrilw tlic wnvrx ar. I t' 
• giren eirvlo, aiirl any line tlr.>wn acmai Ita workinir ai'le at riabi mugSw tu 
|b« ^KUH-', itliitll iilfto di-^cr.Sv' tl.t.- roiivix aro of a circle. •iiHntilltialilT aa Mft 
Ibnii. 

84iiih.y. Ji iiklil«, of [■ortmiiiiu'.h, I'a., for Si»tiI I'laiilrra. 

<,'i/i/ii. -Til • (»-. iirii.r uuil i-oii^Triiftioii ol'tlic ailjnotaUa eatlor.ita 
pimniii^' llip'iiiih ilir drii^-lKif, iiini llttiiii; iii a dovetail in tho mint of liw 
alius t>l. nil 111 o4.iub]:iattoii jl« tli->oriiH*il, |«ir tb« pur|itwoof aliowin||lfaotou4h 
to Oliioljr over auy oUftlruelioii!*, luul oapodally lo rogolato tba daptb of 
the furrow. 

tJiiMjr S. I«avitt, of Marcrllixi, X. Y., for Hemp Brtaker. 

I do not L'laiin aa my iiivi iilion th* bcaliuir of flax or bcnip »tni«- into 

K0OVV-. lor tliL' I'UrivjM' of diie*iini/ it of tia* »lii%e-. or thf wo'-iy i...ri;un 
truof. or tliii ii-f 111 roiltr.i. tor niuviiiv' ti.e iiiatt'riJ to Ui li, u» tbal 

baa Vvii iloii>. 1,1 i.irii. 

(iuttn. — Tlor i-otiiliiiiiiiion of a rtcipriK^tinir lionfrr, with j.iirjilli-3 bUil«*, 
lot lit ■lfcrL'a»i;i.' iii.uinoo« from i»vb olimr, witli a Bvi d Imr flmcj or Mrrati-^1, 
|0 corrt:-*p'>liit witli llto MimIuh an 1 alitu-cH of lil« bvutrr. 

JMjivef >>. Leavitl, of MuroaUoa, K. Y., fur Llni«ai|( Kratiica fur Ilvmp 
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I inalkono|inlaiiibMtiatb«liM or^m ban att^i-b.-d to i liaiua or w)i<-«l!i. 
faldriiwiiiK tl.ax, l>ttn)|sandOtbar Aor'Mt^ sii'Miani^-'. IK lli.H linn Ihk'Ii iif:oii 
q|ouv bcl-irc. 

Ci!.<.'»M — Firft. the |iartiealir form of kiII bar dvwribcd, in combination 
with (lio rotkiiisr 'I'ver, tho dof and caiih or 11410*1, fiHrtbeMrpiwo of Willi- 
druwiiic the tiiU'piiiK injtn Uio aialolMiaiid dkmUngtbo bM»' baokward 
Bkoveiuvriit, aa Mit f irtb. 

Hovutiil. Ike 'levies h> whWi tbo fod* IN y 1—1(1 domi, Ar tira ponwao 
•rnutkintf tlie Klli-piii> penatnilo ollbotHallr tiM matorial to b* dravn, being 
Opamled b}' lha lever iii tbe manner act foith. 

Warren l^voii, of New-York City, for Metal Drills. 

I do not I'UIin t^ie ueii^lit attiichvi lo ihe wrhi-r. irie-}-ft:tivi? of the 

loeona and c<iuuiiT]K i«, 11. ir dn I c,i.iiii uiiv oi il,.i n iri.n, i,,,- 1 vat*.- 

asparalcly. 

CTtfiwi — TiiL' i^irnSirulii.ii i>l' tl i' ». iK-l.to. ItMim, niid munttrpota* oon- 
Btructeil. iirrxii|.-i: 1. .ni l :i;^ miiiii; in ttu; maimer nud f i Ilia paipwoai roll 
atantially hiioan jnnl dc-rr.bt'd. 

Janwa K. NiciioU. of IbivarhUl, Moaa^ for Finiil Ciuu. 

Oom.— I do not vl.iiiii ■> nqr bMNwrtan tbo lidi<-al i-tiriint and cork valire, 
a* applied tout her riir|«»nf» than that of a dcciuitinit VKn-n'i or hinip-feeder ; 
Imt I claiui tbe iiiiprovcim nt ii|m,i, t|u' di-vuiiliiii; v.'aavl, in i n- n] | h™tlon 
to tli« »»nie of a Bpniiir IT ■.-K. I'.L.ily lUid ouineiiienih "(ii iu'.I Ijv ihc 
thuiub or iiigft, wbiJe leplcnishinjj Uin'ii*, or deeantiiM therefruin, wlietiiar 
■aid '•(iniiit niid «alvw b* nMMla aad anangad la tho UH« i -■ - 
or mlmr inoia aabMaotUtr >■>• •■•■•> by wbM abnUar 
proiliwed. 

Henry i'errin A Williiun Uuddudi, of WUmingloo, Oblo~ 

lA'dtM.— Th* niothoduraui>plviu« the diatrilmtir 
of the 1 
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tnm tho bMMr, bgr maaua rveiprixaliiiir vi i-in.irv vulvo in the hop- 

per, in ooialiHMtfM wKhifaa cap and ■'^ ' — - 



till* aritb irr«lnor««ed 
itorv viUvc in tho hop- 
Ibe d-acbaryiuf plata, and rgoaiviug 



, Ibr Qnin and Oraia Htr- 



r ill- crnivalent, la ■ 

' kit bur from b^Hfr tniTCrMd 



n»Da Bjrila * Aagwtaa Adam, of BgiD, 
^lolor. _ 

ttnin.— Fir»1, the weiirbhni Icvera, or their (■4iiiMl<i,:«, k il^-utitisl v 111 
dwcrihtd, wliirb carry tba aickla-bar and uekle, and allow :bi-ni n. vibnite 
IK'Tpiv hiulariv, and annainuNblo lb* awWa lo anonn grunud, in oaltimr 
>.'r.i... uiiieb lovaM Day bo anda pMraaMoal, wban omdac mdn, a* da> 

si-vond, the linkod or faingod bract, 
with the levera, wblch hnm pnrenlx tl 

longitHdiiMlly Iqr tba artion of tho aickl*, but allows it to rihrate 
dieiUarijr. an* a wnw ni d a H IMf to an«T*n gmond, aa diai-rihtd. 

Third, lli« atanda oftbabladoi* eooatractod ao w to allow them to stand 
•oniacii lowtr ihiin the horfaaut*! tdaUbni, tbal thu ma bind tlwanvrlo 
into abcavf with irrniter fiicllltjr, Ifaf hao teb«r,md aiadi fadar than tw 

otiy of il (• iii.iilv- htrtiofore piailUed. 

.Vi lli Sti, li,i,y. i.rNorwiih, Vt., for Blow-t'li»B for r.nUirirlni; Blaetinir 
CaMlK-. .\i n^lmcd Muv 10, Is.-.S. sua 

I do not Wiiim the ciifiiriflnif a drill hoi* by lh« nee of heat, or a bla»t of 
air tlirovtii ui-in eluirroal or other fool inaataloof eombuation. 

tZoiw.— Ttie prucee* of anlarglcftb* drill bole br nieaiis of an air hl«»t, 
aaddioicool or oilier «nn1>u>tihle Aiel pinned in tht Ii<,j(._i|,, .„„,,. ,,,,„i,,. 
■wilt Mm employ meiil of a bl«.t tqbe, made with btrrnl |n n 1- 1 m ^. i.m I 1, 
eioecd or msrsy c:o^e<l bollom, aa ileacrlbcd ; t!it mr 
attain Ibt tuliiriitinrm of a holt with n urrai i-i\liji.' nfUl 
forth. 

Aiicil Sti> kiicy, of Xorwicli, Vt . f r CnmpoBtia Blow-hip* for Eolanciug 
Bliia-.iii!.' <.a>itie«. .Vntniintoil ,Iu:i« 1 1, ln-M. ^ 

tXiim.— I liiv no tlaim to the n.t of a bliKl of nir or K*(tn connaetfoo 
with roal or fuel, for tbe pOTpoao of aupphing awb with i-xiir' n hnr I 
chdmaninelninwntlbraaiMgbwth* drAl liole bv the rmt.|..>'i,. ii i rtf..<->. 
aa apeeiBod, ramninc to efahn tlio conibhuiiion of the tin ' v. i !i i ihi r., 
tite |K:tl'orii'ion« nr lolfii-.i. ami -ojvi.ly tiilw-*, (i.r i->,nii..ii j.| .|^. il ^. 
ami ihifLonuuliiiL.- :I->iim- tl 1111111, ci',:irr',\ un.nn-l mi 1 iijji"ii>t'':l.i; -nil. ni" 
the ilri;! hnl,-. «hf, t-y Ih,. vliilii(;ttiitlil of it into » iniilahfi; 1 
rntiy bt j-jwilily tflti'ifd. 

.\ht! Mun k. "I I iiidnnnti, Ohio, for Steiiiu tJciicriitorn. 

f iui«.— A tubular Keuen^tur which lina a fi>rcc<l circulaliun, ami whiHi, 
while It linea the Sto-box, and ia expanded In ftadbniHiter ttma above th* 
"* '•"'•''••I'OD. l* connected to a eteani c^iainber or receiver, 
OaKido of or exicrior to it, amnn.'ed in Ihr manner <lt«,Tihi-d 

O. Wlilla. of M'Dow. U <-n., \. c, f,,r S.n f,.r Wm^r- W i:,'..', 

Werai.— An ad,bi»tnh:t iij,fur»tni* t'l^r miwiiiir out the irrtiovc* or fill^tv 
in iiiiic:r-»li<-i-l«, r>r ri ll ri i ,.|.i:i.i; ,,< iini l.iuktta, oinipi"td of « tvio-til.j«J 

wi>v >[i'iiiiir l,.||w ,;i . hon)-. iiinl „,r ,r,.,| i,y u acre* r.J to a aiidilivj b.r ■ 

whtii Mid aUdiiitf bar i» made atljiutaU* on " • ■ 



l:it to 
.1.^ set 



'iur^t tlialiii;«r 



Oeorgo Oonnia, of 



wMMMntooi 
Lamar, Haaa., 



utaU* DDou a iwUne arm )wn< lo tiM 
•MnHn^ aad onawUm aa daacribad. 
• , Ibr Cblttm Btaidi Cottar*, or Pot. 



centre oi tiM wbool, tho wbolo bail 

Oeor ' " 

variaera, 

(l<uii. —Tl»« conalniction and arrangement of n niaLhiur <«ii»ii.iiiur of 
rnlary wbippera, or rwla. on harm annpoittd in a Iraiut ndniiilii s of titvii 
tlon 1111.1 dipri-s^ion; «ii|.| whipp.r. >., rii; .llivtn bvbaml»hr<l» 01, o-ie 
or hi-ih .ii(.]»,rtn.i: a l.ttl. of «,i„l „,,,, 1,:,,, , ,„ the nuinicr ptt luriii, f.n tii« 
piirr -^.- . I til, riiullv ri, lii.-ini.'ll .■ -imlv, .if .-.,it,„i, ,„„1 th-i« r. mltrinelbciu 
• . II. II irii.i ir,-. iiu., Ill II i,Mii,htiMii to oili-r 110 oUlrnitioii tu the ploogb 



11. 1 



,-iil-i 



.11 III I'l' l!if Inn i. 



^lUlvor HalvcnMiii, of Uartford, CoPU., for Looina for Weaving Hair 

Otiw.— Tlie comUnatlon of tho traugh orlMujrha, oimj or two dcirwera 
B or two acta of imicera apr>li«.i to the ahattk- an ! nit. ham-.. 11 I' r ..ik m- 
iUK ami cJo-inv the iiliiocnv, the whole beinif a|.|.ln I h. ..ist . r l> ,!h tn I. of 



one 

"ill 

the lay, iiml (o the nliiirilc. an.l iim It 
of tiirriinir llairor h;virv nr ) Ij. 
.\!i<l 1 nl»o tUiiri I'l,, iirToi.' 



, "|»r-tt I...'. Iii,-r. ll.r tilt pur|.nH> 
iiilo lln- .iiril .It aiiTjiK. il. K|«eilted. 
vii. li .,r h.,11. tr.,.ii-li.. uitli reepect 
to tilt .ltt,n—.tr or ,lr| r, ... I. iii, r.. f, and lo the .huttic box** ainl tba 

liiv. tilt troiigli ill nu ll iirriin;.'. limit beintf mode ' • lYiraitha llawiaa 

er towiird ti t luid.ilt of Hit l a . •ub^aMliulty a« «ptdfit.l, 

llonry ll<H.h«tnjjH!if, of I'bihHiolplila, 11a,, far8«*h Faatonar. 
•crit^d"' ■■''^■■''■V **t*K OMida and op«riaiu( aalialaalUlraida* 
NitliirfaB Maawi, of K.i.-k*hnry. M . for (■.•.•kini.' RiiIiik*. 
Iain iiwiiii- that hot .-.ir oLniiil.r- l.uvt \hx\, iii'i lii.l 11 rinitea, ibrlba 
r.iiri„~, ot I.TOIlnv rn,,.il., .lUl t., ; un.l alun ilut hot water anaow baM 
*tii . ii|ilitii 1,1 III,. - ii... .ii tilt ^.Tttttu iriaiead of at tlie back, l! thnaAra. 

I..,y riM .-Liiu VI 1.11 II il,-, K-f-. ^ ^ 

' -'I he employ nwut of two ovcna. la eonUaaUon with the iwenlSat 
lorai... ..icirt rftta*n» aieaad tholrj^ 

1 iioi . hiiUod to b<al fl«« *M«* of ottbir ono or both o^ them at . time. » 

•ot i<*tilt. ' 
H«nt7lf«Cart.v. orrillabarsh, IV,, for Mamifwtnre of R|,ttl Ir n 
r.'.<iiw.-i do n..( claim the ti-e of ro ItM ifi-ncrallv, b<it 1 eUliu impart- 

inir 'o lilt .'irfiit ,.f »i ,„ t ;r._.i,. 'i"M" '-'''i 'r inotilodai*«aB«**of Jwaaia 

,h» i "-o. hv ;i,i,.i-u- ilit .-lit. : l.i-iivi tn a poirof plaalabad orhauBMr- 

nrcf*t,l h.lltn*. Ill tht Timniicr HI. not forth. 

Jonlaii I-. -Mott, of Xtw York Cite, for Tonklng fvt»«««, 

I .' ''"r '.T' 'l"'".'" '"■ T P"!'™'*"- •""•lo of McnriuK th* top 

plate of the bottom tlite to the acrio* of due tnbo* ! thia may bo dooa in 
variolic waya. ' ~" 

. .S"**" -^'"nnootine the top plate of the boiiom fine with the hwer part 
oftboaarleaofdoolubr'. ao tlmt m t .kinit ,,ot I'lt ^-rU-t ,,|- f. h n i»- for 

"^WPP'"'" ^-^-lov.. i. .liiill II,., „• st,l „! lilt , nine 

ofrl t fH^ I5r ' "** * 'P"**' «'*«llj' fncilltatiag tb* 
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th« wlf-nctine wcij'itC'l Istcli, conn«1«(l with j'l»t« bolow tlio gnxt, m 
inf.'iSf.l, whcTi'bv th« cintonu c,( tii« LTutc n,n be readily liiwbafvv^l, luid 
tbp inilc ri'.ulju!*tcii Hv the )*!ijhl n»o of a iml<<»r. 

.Ii)nlnn I.. M-itt, dl'.New Vurk City, fnr llithini Til>«. 

1 <io oot limit inymlf to any partwultr farm for the pci^ecliao «, or to iu 
ImmHij, a or to tki ibniM ortiu rfiawMl* lUaraln, tua* ituy be vartad at 
pteuAiir*. althnacli I iir«f«r to miira llw wM\e, damirlbid. 

\.ir ,h< \ will'. t,i1i>n!t in.v'<'tt' tn the imiklq|tof th* two dlllBINla 3«i ma 
nil.) tlK^ . < I ' ti.>ii, as tlii^v inuv lie iii;iJBcadlin»aa|MliU|iriijaeti«il>, 
aitj I'KVttjrd til ii-.a^n;(tl p4ft» uf tUc tuU. 

N'lr, tuUtff 4o t *t*b to runii iq]iaalf (a litt iwa af tha diiinicbtlji 
I'MtiiiiiuMiaa, tha sta efahkar oua oftban will ftMti; Impniva tba batli- 

1 >\'> nM H:itni hr«x*-Ilv ni* iif my invonlion tlio <v>un^N'tir>ii rftlip hot ihhI 

CoM W *ti r 1.ipi-!i nt' U iKllfl tub, iti-i jiK to .iir.,'h:ir{»v h.i* atl'l ''"I'l Wlltl-r In^'f'Iji-r, 

astllU baaiwlDre bnii ilniic i>^ a plpa or ]>i|Mui, C»tt|4<!d wUU lliv Lvjti^nn a( 
tha tub, luul duL-iutviiiir ii|>»'iirJ«, 

Nor do I eljliii br.jKtlly tliu of an ov*r9ow plp». tnr enrrjini; off iJi* 
WiiiT. nii'.l ti'evomiii/ tliu" Wilier in the loli Ii"iii ovi-nl..'* ii;.'. ii« it i<r|oriii.' 
<1.?*i<Xi h;!!* M"l'irv bytf-ll u*<-«i for tlii* |>Mrji>i-u ; hut w:i«;ri -^-i u^f'i, it va^ *.» 
cuihP-^iril with ihi^ wf^^lc will *iipp]y ^■^ i<' iif'n-»-»i'.itL* tlm u.^-j <if ■ 

valv#i u-itliiii the waste with nil it-* i»Ueri»Uiit iti^vlv.mt.i.r*-*. 

i^'tim. — Tbf hef<jr<i-<ieT<eril>e»l lllaile of eoNiMliili(| witli u hiitlliHL' tub, 

aitJMranaor botti of Ui« obamtel-wiiyiS iMibauiuiiiila.i' ii4 .Ir-'.-n n.-ii. >-i I nMk- 
th|bwb«a<Mnin«Md,)Mtaf Mwuib, anoorwhirh chxriu. l nMt-i . nntiada 
the orerfaw, uvd tlia vuta or diioluinrii hole* with the w»ic mi Uia 
othsr cluiimel-iVM- I» inlapliid ti> Ihc iii»rrtl'>n of the hit; o)l<l wuler 
pil-fTi. ami Jin'hiin^ini? tin- l>i>t <ui(l«x>lii wati-r td/ether iit .>r tKiir liii' >"jt!otii 
ofthvi tub, mill in ^ hDniuiitikl, or iu.'nrty liurizuiitui [•<K*iliul), 9iJli-i!*1anti:Jly ill 
tHe miuincT ^ii^-fiflrd. 

('■iri^tiun Slepjiy, uf \>n[»rt. Tb., f >r mnklna riijiin*. 
ClaiM.—'[li<! liir/iii^ nii'l iimkinii chimin out nf n noli.i bar, witboiat Um 



dkicr pnciei'.*B ; Bii>l wjiieli \* ib ne inAt;iiitiy, o-^i the hnr p:ii*Ma liatweaii 

jbwrimlerK, mull <li''« nn i"Ursi (it Iik' mine, iti juiiliiii; the link* lalo 
Ibrrn. >i'i<< n hieh iiiiiy l>e ihnie mil I'f iron, falsM, W ao; iMlbMMIM ■■](• 
abl« to Sie UM'il iin « cluiih, I'rjiii thv >int uf a eabia to a watdi-gMPiL 
Diivi.l StLiiirt, of I'i.iluil. Iphia, I'n.. tnr AnTi«<Uinir Hollow Iron Wan, 
r".j,f«. ^'I'tie priot-^* I'li^iriiuiiiinlly II* tit*<TibvHi : ih«»uine **<m?i--«[iuit In 
eoatuiif the artitte^i in tlie riiiitini r t forth, with the 5iune evn»po^iti"U llial 
wi'l rc-i»t het^t iiiiii eXv'lU'.ie nir from the niirfaee, iui<i lieiitiii>f llie urtidet* so 
aoate>l in iiii ^ivci* ni^-mt tlic Iciitth of lime i^jMH'-fii-i,!. 

K iiHrrt \V L«kev, <jf Mi l <"r>^ k, Vu., fir Smut MmlJiif*. 
CittMk— Tho viinMrucliiio a( ikie diapbnciu, tba otDlnkI part baing wdid, 
md HiRt mir Uia poripliai; nide !■ aavanl olilUiiw paaavgw t»«lM«ll nd 
Ifamw liaek lb* kan>«u of tn\a, m T«pr(M<Bt«<l. 

William Ziin-nerruiitl, of QLii;tv-v, hi., fur Smut ^!ncUine-«. 

i'.^irn. — Tl-.e iiiu-i'tiinv- de*',nhfi\, fi>r eleiii.iii^ und ;»o<iirirnr i;rii;ii, hulling 
ritv. poiiHiiiir hurley. liiillj|iif hiirkwh-.-iif, or ^ll^;^■^wl^e ui'iTiiTtiii' uj.oii crtii", 
iH'nl, . willi A K-rii-n of two or ii%i--rv !»liiti\i!iiiry ojih-*, wiili one, tw<i. or 
llirer, or fiiori' rvvoiviiiy e-:iji«-n ptueed iitii.l ol■^T^»t'■^l ;illerii:ilt'ly bt-tm-cri the 
atiitioiliiry e-fih** : I lie iu^ili*:* or ••tU-;iK« o\' ]Mrt, or Irith t:.lert or jarl, of till 
tlH) eohei tviiiir fMniiilieil vrilh luUi; !ieii> li ".irl'nei*, ofsiuh a form or kind, 
aa will perforiit llie ftetvue r-. lillireii, i*illf*laiiti;illv a* ..te-cnhe^l. 

<")iu-li-« K. John A Sjiiriel Wi tlu-rd. of BuIriiiiL-te. Mil,, f irStfain for 
Aclii-iiiiiic Eiiiiiije*. I'lileiiled iu l-Jtifliuwl May i-'ilh, l^'-^. 

C''t>m. — I'lK' •.•'filhiniil/ ^teAm ur •»uiM.*rliejite'.l i.ir Mlfi-!inTi?t'i| Hlonm for 
aetn iliii(i eneiiic*,. when ifniierated. tlie eJiiHiii.-jty iiierfji.'*e'i lunl oj>er;tUNl un 
a»t f<.rtii; 

\Vi:iiiin Krown, of Olu-vow. SoolhitlJ. fir I'repiriii? l'..riillliie Uil. 
t'f'tifn.-^Vir^i, the u?e of e^tijioriiciitril Ateam, a* iiiiJiiuted, fur tlio pnr- 
prt«e tndieuted. 

Sii'oiid. 1 oliLiin tlio rnrvta of a«panUD(aa<l ponQriiicaapiooa tubrkuiiof 

OU mi l plinitBilc, oi,;,»iiie.| b* MMmWI ■nOBM. 

CiileS H. Itiiniiip iiu'<;).'»ar ta Lndoj F. SoUmon), af Kaitfonl, Conn., 

f.>r .Mi:lio,,l of \"ejHeriiitf. 

tV-Tifju — The uietti'».l of iiTOSHiriir vcne«r« on to the Mirfuoe to wlileh tlioy 
are to V* tfliU'ii or eeitiellle-l, hy liii-au« of n fliiiil hot or eol.l, netitiji; Ml 
inleri^we-l xih e H:i)i*t:iiieo, ^ui'h a>:4ri linliu r^it^herelolli. or itfl a^ubvaifllltf 
Wltii'n will iid:i;it itio.It to Mio >urf,ue, Hiiliatuiitleliy io» ih ..-rilieil. 

t>>Diel P. falw, of W.c*» j'oiillney. \ I., for Our WI.ei I». 

I ain awara tba* c»r wbacK ii>iii|'i-e.l of two mii- p^uie-i of diffarait 
abafM, (Wit In orie pioanwiih the huh hikI rim. in nrhi'-li tlie reur plute i«inaila 
to Liiiiiliine the iiiiitr end ..f tlie hub triih the liieo plute, luu! with altariMla 
rortiou* of the iiiiier edijo of the rim, liuve been made by Brirtol and 
Ilaek«iri, aul. thefefirc, I do not flaiui to lie ill* illVMJtor of thl» denciiplion 
of enT if hee!-, 

fV^iinv — Ht iny iiiiprovr.I e:ir whu'U <.»itll|iO'.ed of the fiee plate F-, 
w)il :li eiirvo^'tirjt invrar-U iiti l lhciioutw«r>lii,»u»l cxpaodaitito lh« riui,aiMi 
tii« tejii pii.te K, nhieli, h\ ilir <M!riak af oiirvaii eambtMa tha inaeT aiiM af 
tii« huh «iih tiie t'liie piuie.i.i.ii w]ib alttmla poftima «f ihalMMT adgaor 

Uh' rim, ■*uii!*r-ui*i.ill\ ii?« m t foid . 

Ji.Tu:-. M. l>iok. ol'Biitr.ilo, X. v., f irS«H»o«d8witvh»i. 

I .hi not eUiiu I'lO I. ver<. •|iriiii:«, hotta or «>nn«eim(t r>i(l». Nj-ithrr do 
1 <'l:iiiii of :l-i If tli.i ( iii|»!ovie,!ii< of n .|i.i.ti|j l<»r ivinnee:< ,i to the "U-ileh. 

( Tl e roii:.:rNirli'on oflhe hlide uitli the iir|*iidinit fiance'. ori>ide 

Bble«. whlHi ineh..Hi llie -li le uu 1 i.^0Mpit-u* upan Blliclt it works, aod 
afford a orTtuill und etUeliv.i ].ri,t. < tl.ili t^aiwH (pawli lMHi * yWi "^IH^ I— » 

and other fofej^ik eitiHiittieei.. u'liieh misn^t otharwiAo enter batwiio HMnif 

m<l dcranirc lliaoparklioii of the (wileb.' 

Chaitei.H.Pl«itI,«fKaw.Y«ikCa», r-^Shlp.' nio.:k«. ^ ^ ^ 
I <Io not didm tlw ptato VO, fortJie iiur|>ii>« of ur eunng itiecnwkatha 

prjjier dl-loih.i. il|nrt. for lliey Imve been prtiviou.lv u»i il- 

/■-'i.Vi*.— Hie enipii-yim-lir i>r u*G of tlie ri«i.* K. plwiUnf tlmMI||h tha 

ehaekt m a diriu^ou uiui^vcrwly of tUeir Sbrc, for uus ptirpaaa af pravante 
ii« tba apiUUiiM of lha ahaaka} aaU nda alaa ataiiilni tba phM F O t» 
th* diealM. and IbraiUig « aiaplo Ibr lha hatli •> Imemti, 



I alHO claim the rods plaoed underneath the onda of Ibfl »UnA, for tjie 
pnr|>i)Mi of prgvontioc tbe wearinc of the eboaka, and llMrvby foruiins dut- 
uhle baafiuii* (or tha nihiift. aa fat Artk. 

WIIHani BkhafdMii. of Ifaw Orteans, La., ftrCentrWutal DnuRin^ Ma- 

dUlieii. 

( V.yirn.— The iirr«lij>-iii<.|il in the Iiib V of the in lne«ion tube \. nupplj- 
bo'.h B, and Aluiuijr t'tt..i or riiii- I) I> i^lriet d Kilon- the Wiiter lilie exterior 
of rill- in o iTnh,Mnt = i-ii wi'h th"? ii-M M>liiv.' tiitK-i. K K nr.d Y K. i»iid « 
^e,•o|lll iiiii,;il:ir tiiSi- It. (i«vinj iii»i''iari'e« H II. fur the pil-po>e of Mif- 
priiiiiiii;, pri^Teet.nx the rniieiiine from tiie rewi-litio'e oi* wui4T exterWf 
fhert fu, iiiiil I'lMiij; .ile.idltieT..-. to the aM'eiiilin.; oiiltiijin of nuier dretiafwaA 

by u,e iiii,ii,:iu-. ' 

t>lcphe4i J£. I'urrii-ii. of XDW-Yotk Citv, for Clamp for Layini; F'lvirn. 

C&r/m.— The imc of tha brace, liaviiu; clawad aoda tat n.^inir i.t opi>-i..ito 
ridaf of ft baam, in oombtDation with a e«raw workinf at rinlit aii^-i.;* to 
lha aiBa^ aulialanlial^ in principte of coDMroMioii and apefaUan, aa ««* 
Ivtth. 

RK-ISSf KS. 

William rromplon, of Harii'or.I, r mn. ia-sa-rior (i Merrill 11. Forhiwll 
it (iiiMr»'« CrMQpton, of WormUtr, Ma**.), for Faorv Pom r !..> 
putt nted No», JJl, IS2T { cxiciMlcd April *, lASI ; re-lomi.. 1 s.-pt. \\ iwa. 

/".r;™.— Firxt, the jiA* with bonka or p»»j«rt»ons ilieri ■>!, eapuhlo of 
beilij.' liikeM tir piL-*-...!! ;iy tlii* lit'ter an I depr^-ivr, a« reiiiiireil. in Couibin*- 
ttctl with the liiirni— » of in- !,|;,i», fi.r the p-lt|yi.e of oper.ihL' tiie 'IimI. 

I, ihr >^i:ii<>;:i:ki on of till) jiKikis codiometinl aikl nrranKad M da- 



ilpnraM«r, 

ofllia patMfS dufai ar arUndar wKk lha JmIh 



ni-Tihn.l. Will, iho lifler and dl 

Tliird, The iittiihiMutit 
coii'.tmriid >.» lifcrilie-l. 

Kourh, arraiiijiin; and coiin-'CIinif the lifter mid ileprt »»er. wh'u-b < 
tile jiti:*i\ ill *iii'}i a itniiiie r, tlint riif\ ^hiill o|M;rale -iiiiull;trie.Mi*!y to clevata 
and <kt>n!*» the jocki' and tt'ar|i>. i:i fi rfniiiif the nI , d. a» dei-^ ritie I. 

Flftll, itivint tnotioo to tha naltern .■liaiii .>r cyUmler. ii« J.-, riiied. 

SiiCtli. thit nMriblnnltt^ii of the pattern ehain'or oylimler with the jaieka, 
lifter. *nd .lej>re-j.er, ii« deneribe.l. 

Seventh. *i eon-ti-oi.-i iiic or arnmifinir the lifter and tie) ir.--vM»r. and the 
hixik* or prnji-ffii.nK oii tlie ii|i*k«. witii rt-r.-r.jiu..i in t-iu-h oil, or, a* fortls. 
a/, to brill/ tlio upper viMrj.* a'l into l>ie »»-.ne I'liihe, iin.l Hit ioirorwmp lU 
ilit.i anotinir, when the »hrd i* o|Hirie.i, , 

I .lo iii>i claim browdiv tha briiwiiiir of tha wnrpta into enid pUnea. 

Eiirhth, aaniitatlim |ha bonk jaah* m iba bntinm treadlea or M-era, 
inoliiMtd «iiia«> or llietr ninlvakMia, to IhiM iIio jii«k< acalmt tha tHh«« or 
ban of tha paltern cjrllndar or «babi» whan aat tktown out (w tha nglliis *r 
othar ptngactlona tharaw. 

AUDITION AL IMPKOVKMrXT. 

lle-trufl F. S. Zimrnennitn, of Clmrleitt own, Va., for \\ iiuio.* cr.i iind 
Thre.>,.-r«. Fir-t piilenled Ki li. «. 1'.:^. 

f.'riw, — I 'i.ti^tr-i.-tinir the •tu-'i'i|l pi|^' f^T 1'iV'e. of any de^-ireii form, with 
• sUiiine hiiine.l tl ip lvi:i' 111. atiiK l,';iiif rsii I i >\i' to ll e -ide .if the thr<-»bei 
or winMoner in iiny po.ilii |,. nli 1 altAflnili.' -aid pipe or lnl-«' loAO 

irr.iin iliwiiiirLTe or ha/ifin^ »('tiit, l-avin? a i.ieve-'ike or rx-to-'iilatr I hottoou 
and oiMHir *,.id atiav htiietii* in i.-imttinniioii. t'or tlie purpi:!-*,* of o.'t-anuii^ and 
cbadlltjtt or doiii/e '.viiin.iwini/ t'ruiii of iiH kind-., with a bIiiT»iii-.f Iilii^l of air, 
and a ai|i--ii.oi i*r-.uii.'lii .ir i-ofioit ^if wii;il. ii*?«'-i iii eomtiitutiost, und iu one 
<,]* rittoii, aiiii lit tho ^,'iitie time, hh hct forh- 

I .to nol, hoYTt'ver, etitim iiiveiititii^ or oriirinntiii; the druiMt tillMliHr tlf 
gniti, bat aiinpiy tbe |)«e(i]iar couibiitation uwotiooini. 



r-.T .ii.pV'' 



■ Hf 



innii-^ Vtri^ .r'n." 



Maohanioa for Practical Men — Strength of Iron. 

Tmt iifp n ii i nlniii tlniii nn piip Wt, m rif rmnntlwir ft" i l t f H t ln il 

of a reetancntnr !>enm nndcra wctirht repTe»entc I hy 1*. Tlii« uiny !«• other- 
wise e\prc4^<-d. n* follow*: Tlie ilefleetion of a heuin iitider any loud variea 
direet'y a." tl.e hiu.!, iim'tipli<!i1 intotlte cube of \ln lcni,'lti, and iiirerncly na 
Cbe breadth into tlie eaiie of the .lepth. 

The fiTeft of lemperniiirc on the t'nii«ver»e atr.Mieth of e^cf iron la fonnd 
to deerv-ane it Hp to I'.n - Fahr., from tliat to fliuj'. the »tmii»tll InereuH?. 
At 'i'l' and the ^trc:i;rth i» ^74 : 743 for the c?iU blnel, and aa Sll : TSl 
flir the hot hlb^t. 

t>J1\f '-'f/.>rm/itr fi'tf ir ifl }<ism^ to r*Mitf ti trijn^trr*^ rtr-iin. — Till* l^ a 
Biibje.'t of the lir** linportaitee to tbe engineer and arehiteet. The proper 
jiroiKirtioiiiuir of Vivanin luid girjcr», pIiKiiiji Uie iiictu] ao aa to bc.<t r«al«t 
Ihc >irititei to iriiioli ii win bo an^ectadi lad tbivwhait awajr ad wolaaa 
metal, a» only ad< linsr to the w«i(bt, and mat Uwi iwd ii)t tba atwofith, h vety 
«v]d«atl]rk|rraat daaldinitnm. Aa lha action of tha tnaaavwaa atnitii bi 
fatharaoBtdiaalad, It cmild iMUt lia aipaotad that aicpariaBea dooa woiM 
datemtna tha boat fonna to ko adopted, wUboat pnper Inreellcatiaiia* 
fbaeiy bao alrvndf awWrnod f ha beat (hnais and all Ike otpgrimaota that 
boTe been made, incliidini: th'' 'n'- ne t very VHlunble one* of Mr. lln.i:;Ic;n- 
■an, have proved the nfnull* 1 1 i ■ ■ y theory, Tbe nnivcrNa! th«nk« of 
angiaaara are doe |« Ihia ganiJiuiiaD IW the great aklH and oara with which 
baaoodMlaA Ut axparimaiibit laadinit ta anab vtiloaUa laaiiiHa, and, nbo«a 
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MECHANICS FOR IRAGITOAL 



<iU, for hli wo], «iaMit«U«h M tofMHgiiiHH am bi of nliMk e* |« 4*- 

{icndftil ap<ifi. 

TIm followlitfr Ubic in fVoRi l>i< cxpcriiDMII* Ml1)«m«f • •nUbm OMT 
MctioD {tluia T) of ojlvl-Uiul iruu. 

Jb» ban were reMad tn RVpporU «( frr^t npart. 



Kilt- 1. 



hcoUm Md diipi iu'wi i* of tlx blu-. Id 
|<iMM*ftU*M«t1«D tii« n|>pi,T brakd 
ftftb nind^ tJki tiM imriMd 
AivthvAparob nd tba loKeriwitB, 
b ottbd tN fHk 

In «X|i«>iM(ii» tfax 1. tlM bir 
|ili«<d with th* 1Mb nptMfiMit; In 
Mo. i, witli tb« mb dvim. 
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Frftm th« form of tli* hor ii^f-d In Ihn frxpenrprut, in m uvulrnt tliat 
tift«rly th^ wbr-l^ /if tlt^ r!ctcn»^on r-r fiMrij-'rt;M-v»n dr.c To tLc llcxun: would 
tul.t I :.i->- ii; \-jrI..-;i ii!>, Ihe ircli Iwiiii; «r> Im.ii.t »h to b(; (■oniparnUvcly 
iiici;!cin»ii>le nod iiie jniprt»5iWi!, iiiiri uriinic ii« a fiilrnim. The iwulu ob- 
tained with tb« w«h nppcrtnije't, coiiipnrcJ willi tlio«i in ^hW-h thv rlh wm 
nppcnnott, the rib Wiug rv>f'C(1iv«t; uteutinl au4 ooaipnMvil, will dunr 
tlul the '< set" or defect in elasticity b abMtllw MNIWf vbatbw It •ibtS 
tnm extcmion or wmprcMion. , 

Hr. HodskiMoo !• ladoceJ to lieliere, fW>m b'^ ci]ierltnrnu, t:i .t - v t 
Ins «Ui tek* a pmnMient vet, andcr Tor^ ninail •triunii, »ven u luu, ^ 
MHh th* b r w fci iiy wnlglit, tin »<it, or want, Mag vcr>- m:niita ; but 
IhMin pnotiail linlto, dMmaiiieJ hy txpcriMiM, wUeb qu> be nf^f 
■pproMilMd In pnettot, and wbieb will bacinn fltrtli«r«n mid«r th« iMid 
•r Piactied Formitl*. Mr. JladgUniMm'a aipaifananta hava Indotad bte la 
idojit tli« following flwm tbf OML ln» tmtmt, m bait uta^fXad ta nabt a 




U .i ll bn npii frotn the flifnren, Hmt the liettin «in- 
Si!"!* ol a vnrtioiit rib, uikI nii ii])f«r ami l^wer web. 
The vurtH'al rib biu* u utiifi^nii ilepth mxt lliieknr.n, 
the upjier anil l.iwor web are of iinif.in;! thickne*., 
but viirinblc bmiultli., tapetlnir fn in »l,c •-eiitr^ luwnnin 
the tuiU, and boaadixl bv |wrtiuu» of paruiolaa, wIi(b« 
vsTtiaaaaiaatth««Mitfiof thabaam. Tlw dang* 
orwabtoiaaBlabainwbniallardMaabmr. Tka 
folloa^ac *■* *^ nialitra dbMBitMu «r tbh btam : 



MBV.'-snUBKGTH OP ISGR. [N<M«nlMr» 

Pinlmiee of unpports, . • . . , , 4' (i' 

T.itiil ■leptb ofWaMi, 0' AJ' 

Brui'ltli of Hp|Hir «eb at centre of beam, . . 0' g SS' 
" Rolluin " " . . 0' i tl' 

..t el* upper w-eb, 0' -^1' 

» I!,.tloin ft- 

af wrii<»l rib 0' -ST' 

Total ««• of rror!. acotion €-4 !>n. in. 

Weight nf bciuii, 71 Ib«. 

Tb:!< lieam bmiie in the mi.MIe with ft wpljfhl of S«,1SI th«. The rela- 
tive (limeiiaioria given «b"Die ult* »rri»e<l at by con»tintl.v e»ting Uic bemm 
wiib a larger In.ttorn fliin/c until the rir-<i«LaTicr to compn>##l'm couM no 
l.iiii.'rl»> »ii-1;i!he.|. In nil prrvinii« trial*, the btiim had yietilcd by the 
bottuiu iaage, tearing aaiin icr. TUi» 0J)« ciive way by ii pie** beini; forced 
aataa iba njipcralda. lUahm nij, vitbout doubt, he dapondad apen, 
aa lln b«*l fcnii la laalilatiiwfinaataln, and ^ving the ^natealatni^ 
wltb dia aama amnont af inaial. 

Mr. nodgUnaoB (Ivaa tba ftflawtaf rala flir datmlainf Iba nlUmila 
•tianeth of beuni* of the aV>va tona, witb dm waigbt appliad at tba 

■Mdlr: 

i'^ll tlwi brrakin<r wciiflit, Iii (Mi^ ..... 

Ciiil the aren of the en>Mi aeetian pftba battonlbqfa tahait 

at the nil'^ ll'- tf "ti" beam, 
Call l!i«de[.' I: c fih- hcam at tli« middle . « . > if 
CaJl the ditUiwa b«twe«naapporU, • «... I 

Tiiwi W s M 

Thia aopftaaa that iba 1 

id<kI«I. 

Tlie fullowinc are anme of the reealta of Hr. HWIgltilMMl'a I 
on hollow an^ «.-»lt.l ^'rvlflni'*'* of cast iriMi. 

In »oIi<i . liinin-, 1 1 • il.ta bcine in o plnno pcrji'n'^lieular to the nxr«, 
asd til* atrain |ja»t,iui; U.r.Miijh the aiif, llie ttrunirlli i« prp(<orioiial to 
pairar af tba diameter, the lon^h beinj eijtial. When the diiimeteru are 
Iba aaaia, tba atranptb i» proportional to tli« 1-; {pos er of the lenirth. That 
K If wa havalwa pkUaiaaf tba aaoM diatnatar, bat wboaa kn^h>. rn, reprc- 
a«M«d 17 A and Bi ih«a tbair ain^a aia la aadi atW «a A' • : li< '. 
Ibaia nnailB and tliaaa whkb ara to AUaw an Swtandad l» appty ta tant 
pHhra or eelainaa, aaoh aa ara vaad In baiUinr. and whaaa em» *t«- 
tl'-n 1! <! virdc. It i« it«n from the above, that the htrr rintli <tr rwiXance to 

!,mr, 01 Jong piUaraiaa* jj^^ in whkh <^ = the dianMlar and j a the (eapli. 
A piilar, whow en.l« are rounded, ho.-" only Id of tlia airawtb, wban tba 
ou<l> m Art, in tb* a»ual forni. The abaaiota Mnaglli at niBnti wltb flrt 
andala ibaad by tba JUtowii<«: r^nnnta: 

Strcnjfth in ton» = 44^1i! ^ 
And for hotio* ptUaa, D and d balng tba aatannd and intiOMl tfaaatan. 

Tin iff I 

Str»nirth tntanasIM 

TIif«» fornidua apply only to pilkra whomi lenjrtha are not lent than DO 
limes their diamrirr. It mn-<l lie Iwrnn in mind tliul th«>« rtilca (five the 
abeolnlc iillim»to 8lr»iieth, n<>l the praeiieid limit. 

The result* of cxtwrimenU on pillars of the name dlmenaioosi, hot of dif- 

' niatariilii, |tl*a the foKowin? : 
If wa aril «ait iron we have f,r wroiiebt iron 1, 74^, for ejwt «t«l 
MN,lbireaklW,andftrdaain. UplllarawitiiilatendH are .horter than 
M tlmaa tbdr diam^r, or If tfcey haee roonded enH» and are i>bort«f 
tSiin IS times their <lianicter, they will 1* cruxh.a n» well at bent, and Iba 

valo* of the bnakiuKw«%lil Will bamodided thus W'-,,.^^-' in wbieh 

" ♦ } e 

W npnaanlB Iba laaakinr walabi, a* «alealalad by tlw prt«din(|[ formula*, 
and Vt' the true brewk'iu); weight; « i>e|>»ae»t« lha walfht niniwiilj la 
eriMli tlie pillar, jupiHwinu it w«« presented ftom bandhlf. 

It will h* rcTneinbered the lewij-th of the pillare are tak«n In Ibet, Mtd lha 
dlainetem in inehna. 

The ulMotBta atnagth of a pillar of wiwi^ht Iran, wltb tit aoAi, 
a^id whoa, tanflb aa«Hdi M Unaa to 4taaHar» ta (inaaaiil hr a» 
fonnqla, 

dl*ll 

Bnakinf wilglit In tana » imil ~jf 

The ben form I'l- ' -r. . L.ti; (,t -Md pillan of any material, ia that of a 
parabolie apiudlc, the diameter at the rada baiaff about i that at tba oiid- 

Aa; bntut obMa til* fnataMatianctb wltb thahMatamasBtefwatafial, 
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It should b« miidv hollow, vith (1m mSt ted) lb* Mdh fiirfiw cUfwHy ^llcy xhowa thi> drcamferrnm of hoth pnllrya to move with th« MOW 

tliruuicfa tb« axis of the pill«r, Velocllj'. This tact Mng cntabliihcsl, it i> «Tid«nt that th« angu\»r ' 

Strcn^tk »/ terwjit m-i)«.— Tlil» in»t«rl»l been the snhjexM of « gtvtX citieii, or upm;.!*, of tli« two uliaftii, wiJI depend on how tlieir clrtiinifori 

nijny cx]>«rini<;iit«, «n<l Ihr rcn r« n-Ti»«l at Kre w f<)(l«».'i : Th»t or- conipiin> with e»ob oth«r, tlie onu liavitij t'l-^ ^rrolKwt fiiramfrTpsi^y^ n- 

flinurj i^Qolity wrptiEht irm in Kir-. ■i:;._v nilt-.l ut ,.->. " i \>», per »qa*rri volviiitf witli t!i* (fiviitt-'^t rapidity. N0'» . ' t:" ■luui'. t'T-* uf Lir_\ < t..:-,r tS^i 

inch of <3i*>» BOdion; tliw Ih^^ Iwt ijuality Swcdinh aitci Wnlali bo Mmc prrponion t!» cauh other «» tiitir eir<.iinil*r>iti • < i 'hii' -.vc arnvo at 

plitccd at eo.om Ibo. per inch of acctlon; ond tliat American wnq^lt imi thetiimpir pnipoKition tlint Iho apocd.ornnniborof Tt v li.ti rv , ftwoabafta 

raiijrc* belwiK'n 40,0t)0 and 50,'XK) lija, p«r ittcil of auction. wmnei'toii hy a b<-Jt, atv iiiv<;r*>ely proportioned to tbt d^iuuctcrt of tbo pul- 

A» to ttie limit of cla»lii.'ity of litis IwlnMj Plofemor Biirlow Ktateft, m iryu m vh'Kh t1»} belt miu>. If the driving; puU«y ia SO iiichw in diameter, 

III* reimlla of hia upurinwDla, that * Imt «m iiMk nam of ngalkaUe ■nd tfa* drlv«D S tuchen, the driver initkiog 100 tcvQtotiotia per miaats, w« 

iron, i» «l« t iitt t th» XHWM iwrt of B» trottli, kfm^tnia nf — tga; tint wqr ibiIm Ifaa pM|«itiMi11iwi— 

good iron it aslMdid dMOiMH oTIlt iM^lerkMHia arMalow •> M>i:lMi4Mk 

•tiuniMisM' NI«f««dll9rtU*alnto; Mdtbttoidtoiiritettbli^iinl m4 M»i>llift»aitar«rNM)i«iiw fWiiibMitopMlhfMdItr tt* Mtm 

tfaatrdBorviBlittaB*. AMMdiby to Mm MCpoilmmli nda «iid«r tb» tliaft; 

direction of the Franklin Iimtitule, tli« cxtrrmc* by which a perinanenl Mt Tf :hd driver le S>} !ndi«-< diiioieter. and inalcea 500 KTolutSona, the driven 

Duy tie Kiven vary between the O-'tlfand th« 0-972 of tlio ultimate etrcngth, belmr 1 inch In diameter (liiia Ixiinic aboat the proportion and ape«d onrn 

th« mean being 0 6M. l*lai.-ing American Iron at U,iX» Iba. lui the ultltiiale eiaplqyvd il> fiotlon rpinnicf ), revoiutiona of the apindio ma/ Im ftud 

atrcn^th. the inferior limit a^frma very well with Prof^aAOr ISarlaw^a reaaltjt. in lbt>Mlaainasii>er, 

T'fi./ I'tiirt '>r e*ii-tt''>y 'n fif (t^TTi -ri! to Iki enimidered in fixing the amo-irt : T ''j^'^^ ; 'f^ )V>ft Trvnltt'irT^-* niirntt^. 

<:t"s'-iain wlii li u K-»lv iii iv 1..' > ilij^rted aafcly in practice. Tlie Ei.i';i-I^ TliU is the . t!.-:i! In (i-Mi :' .: x, i- lii.rllv -.o oVUii 

liii» auiouii'i tiir ari^iiiftit irirn, when tiaed lu the form of tie-nida, >!«»-■ aa hiifb a ppced wuiioat aoine tii'ifree ^f t-' Vw: l-' h^ : n <v.ji>i,irruti*>n 

penaioQ bora, or in any fono in wliieh it i^ aiibjected to a ate-ndy ntmiii which iiDprr!iM.*9 the fact, alike tnio in almoeit i- v f n. di jartmi-r-t of ru>.'hant- 

of extenaion, at l'\iXiO IV*. p«r «nunns Loch of croaa awtion. Thia limit ia cal pr»pti«<i, that thcAiry ouinot oxaotly coincide a,Ui pr*cuc<-. Tja« theory, 

siUKti»neJ hy tlio umgt of the iiiimt millwillmt nudnill tmlBUl. Mill proh liovever, la only anoh. when all the known cauaee of dlacrepaney are oar«- 

•blf ootild noi be impruved ojmmi. ItaOjr allowad Ibr. The awcunt of loan from alipping of bclta may b« cali- 

AsviNfM boa ii a«Mam itaad: to vUkMiiMl a attain of eompraaatoii, oMtad at ftooi 1 to TO par eant. of tba trkala traloaligr, caaanUj, oataftat 

tWapolatiiMdoatjrlwiMtictd. BeodalataMWIlMiljWda aadarTOiOOO wirMgh apaaila,appraaeMQ|;tkaDMtt Imtaaaud. Tba dIamptlMr 1w 

Um, fur aqaan iiidi, and jrtaMs by bwidhif, wfaao tlM hdrlit of tliaapa- twaaa the real axJ aMoalatMl apoed naf , la aoma wieat ba raadP/ dalaetod 

«iBiait ia inm tlMii alstloNatlM iMliiiaortiM taNb Tha mlMaiMa aT HHia praattea. Woiia of tin paai fa adanWIte idaaa Inaol- 

vnwght iron to a tranaverya stralll la gann a ad ^Ikalam ahaady |i*M aalad by tnechaniod writcn ram be moni raaily disproved tlian that the ear 

Ibr <aat Irao, aod the fotiowinir laUa ftOM flaftaaw BailOW'tl fOfOtt) nriU aaa OB^ detect li -luuiuW per accoud. The ear hae capacities in tliia rcupeel 

fVtmlah the conntantA for flexure. fiir exccc^lini; the onrun of Hifiil, and <mn probitHly reooifiiizc, aa diatinct and 

The auhject of tlio experiment wa« a barM faMtaolnf and t Imdua aeparate Minhda, a miriiv iif uliiirp raps fdUowinir each other, at iDter^-ala of 

•i|UM> UiaaappoHa baing M ioohat apait. le« ',hm< l '■'t'l m'u •wod. Thin «lipp!ii(; nmr hn. \r: v-^n, ,i-rri^. 1 to the 

DaMtalatadM intx I'K'-.inn ^ii l.-.-ln tliu (.hIIl',? ini :j.J' h'.i-i '.'.'l':>.;i:iL'-. but at 

UOD •....•<)* «iiiin»ry, mtKicraUl .i;)":-!", rlii. ii-^l [>•; c'lii^J.. p.ii of ii;'; rr-jiabla 

MOO -M value. 

8400 *0d Tiiere i* another c^t:i-^dQrat;<>n which may he liuru tklluJW u4hofl^h 

4«0I> -|>S of still le^8 practical ImportaDO*. Wa allllda Id tha affect which thickuoaa of 

fiOOO ..... '10 bait Buiy exercaae upoa the relaUva apoad of lti« two ahaAa. Leather belV 

«M0 . a . . . aat. bwkwqillrBbiMtlOf MtlMhbithickneaa, niiiidllg«fMp«llUl*«r«Mh 

Tnttaenaaacd.] dlwillilnw fbit ttia ataM^I mutnH poesib); affect tin iMtt MRttn 

toflfwaaMi. Let 111* MMinjaiqriiif npiaaank tha b« 

^ ^ „ . , _ ,., upoBaMdbr. n« Ml lAl oanmraniaala «B tba paripliai7 of Ifca ] 

A ChapUr oc Mechaaiam. Bclliag. oJjjr gbili3«l»y of that portion which come, into coniaM with ^ and Ihtt 

that portion hoa a velocity low than the mean velocUy, 

Among the mnn y snVci-s nrhich prcaont the-nn-Si-e- m r.«)i«<;ittlly worthy " '* "''J"^ ^'^ nimplc diagram to demonatrata. 

ofiMKiec iu a f li rt r , . o: ] njcliciJ chapter^, 1 u 1 i li tl I i» do-igniM as j0l^^^ In bonding around the anrface of the pnlloy, the inside 

a commeneen.i rit, n n. i - rl.:i|>. ire m<« rte»«iTin|j ;ha« iJiatof beltiiij.and '^^. '\ of tlio iHfll ia oompreMed and the outaide is extended, 

thia Ibr iK • r> .i- 1.- t r«t. 'I,,,-, it \* » Mibjsct which okore iu.medialcly ^^^^^ E»ch parlldo In the belt muat neceeaarily have a vo- 

ooncema a greeiler iiutiil>«t ;htiii al^JLJy^t imj other which nii^fht be i*iii:jfc«tcd ; ^^^^^^^je^^ ^ locity proportional to the dlatmee from the centre, ao 

and, aecond, becaoae it ia leuat underatood. Um pnctloe of each individual that the outer aide travcla with a greater, and live inner 

oailea with regard to thia ; and in theory tl*a aat^aot ia ooa which, from its wiUi a lea* velocity than tlx coean. Tb« eouiparativu ihkkaeaa of tba bait 

owwp«wll^ lOoaBt ta andu B w , IT «»t ««■ ir M tu B tdUBaultlaaat. tamwAaMnHMad tathtflaon) brtirlMtotwthttiiMMii.lhm^ 

ImiWilt in If ii ri l n iilnn.Tiia tint jil imiltiid imjtnli n li l i ihara nf allanllnii ba awuMd a Une In ■bMi IIm jMllobw wlfcr niBhlr Titinil"a nr iiiia- 

ftonMtlMnaiieiaiMaBdthaoitata. Thanoiqrntileaf thalia«|aariiirlia* pwtatoi^ iMlMa Math tbo liaatbaawttflal paa Wan afBiobJt, tba 

(••pirtdagioabaaDcnpsrMKJedbjriliahinmBliif afibaqidatandflwdbla aOMliolaioMtldalliiiaaBdtliapaltarlalBff iBalbfltaoniiMhaddlthiiiliilli 

baud, fd tba Hiwll of modem improvement has rendered that an every- uiof iiitu^le. Aa thia neutral lloo ia prububiy very near the centre of lit 

day fiOt, «Wl iqgaidtotlie tractlvo p<iwcrof Ijclta in movine machinery, tJilaknt**, it followa, that to obt«o the trwo ratio of velocities, the half of tha 

which waa., a Ibw yean pest, considered ab4olutcly impractloable. The aub- UiickiiuMi of the belt aliould b« addeil to tho radina of each pulley, or tha 

joct haa oortjunly received in the past but little atteutioa fVuin the iiuttilK-r wIh^i! thieknenH to the diameter, before making the oompnlationa. Thia 

Of niechanienl hooka and poriodtaala; and whilo** onnot attempt in a brief fiwt, tlut the trt:^' r.i tiii-t of tlia pnlloja la ftoai ila oratroto the owitiaaf 

mogaiin* aerica to do it ndl Juttta^ w»«IU Mdtworto ghM at dt ita tho be:t, may ) i -'-■w<l voina iKMOBiliar ikaiilMtaf iMndaandan^ 

ni^mt imfjorunt Caatorea. ning in i*harp ltc 'ir-- 

A h< li!- r«ea looommtii;] -jto iviw.^t i'.-mh "Wv -\\\\\\ r i ir.fiiiicr. In it r^- Itcltii!^' r.- .ui:;- uiiipl^ij I'J „f hjvi/.la V -i^.'iiijf (Voni too to 5000 feet por 

ao, it ii»iiy tw made nulcrioily to modify it by ch«ij(j.i:i< tji« tlvaiciUii t.f mljiul«, and, with a iow oi«ipiifUn, u-i m t;i« " food" of lath»», and in iia- 

which it ia composed. Fowar ia alwafa aaooipoand quantity, lt« factora |>elUiig S'DIjic printing preaaoa, it ia made to increaae, rather than dllhlMli 

being foree and veloai^. Xttherof thaaaalanaata way, by Biechsuicaldu- Uui number of rafolotioaa. ll ht gvuetsUy the csae, however, that th»no> 

, ba juMwaad at tU wya— aof tto atbar. tian ia not tranami Had from the prime morar to tho work tjrona bait, bat ia 

Atthtitokofbilaf lamoarlMltadlowaiotlwbcthirlnftnMdMdir.iM latwiliimaaBriapDadbjrtliatatarporilteaofammltrilbtA^orailianrltik 

) Ib tbb aaika naltjr WaMMm fanand ptwAplai to «*«M Ihll tho mtnally la avoided, aithcr for very large and cnmbrona pall^ 

tandai^aod. «r (far bcodioft a ateat bait anrattd a very small one. Tbo effed of each pair 

The hdtMngpMHMdaafBciently tight to prevent slipping, it liaaUnI of pulleys on the apeed may he eatinuted separately, or the whole train may 

thai it will mova With the tame velocity aa the circnmferenca of the ditvillf ba token together, tliua : 

ridlV. ThaaMMMMmplioaafipUadtothaaaiionofiliabeltoiitlMdiltM HalUpljr tifatbar tbo dlaauMn of alt tbodrivinr paloya maaioiod in 
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lDah«a, *Dd maltlptj Ui« product bjr th« nambtr of roToIutton* of tho fint 
or prioMi mora \x!t intDUte, an<l vtli tins proJuc^ ll>« OWiiicii'l ; then multi- 
ply tojrcthor titc diniBctcr* of nil Ihc driven pulU^y*^ and uke the pr<Miaci for 
• dW»or. Dividinjc tiio Arsl quantity hy lliut liuit t'i>uDd, ihc •quotient is th* 
DnR)b«r of rtvoluttoM p«r mintitc fliuKr Dbtaiiu!il. If grrat niort^ U r»- 
^aSnd, OBC* tb« ttiickucu of the bolt itljouU It to tb« vlj«ia«t«r of 

«Mh paBir, Mtea «MMMiMliit thi opcnilM. 

A m0ttlm4ipu» <rtMrtoa, wjint m\A di* iridtt ef lb* Ui md ^ 
•f pnllV, «M| ta •«m*M(MU» lUpW*, with the tractiT* iwtarc of tbotnr- 
iMOftli* pdl«)r, w«llM(betrainiBt«f rHlitMK«,iar««ititi«d»opnTal 
■BpiiiBf . TUi nim w tifbtncM ma; tw *qul Uuwiffheal lla IM, irhUt 
liMiBaehlBM? toat iMl, boi whan In Mtito o|iefMian, 11 bMOBM* 6ratli«r- 
vIm. It y evidvut (Jul tht^ oiily force tcjHunfc to iii4ucc motion in ttifi driron 
ptaShy m tliu ditfcrencc in IciiAion b^'tTrr^ it tbv tno pitrt* of tli4 belt. A 
portion of tJio b«it extendi frCTn opj>iiiit« »iJ«» of ttic I'uHi'v, In nourly pur«l- 
Id dirvdioDs, and each portion tviid* bv iiH puti to turti ibu pulley iu uppo- 
■it* dlrcctloDa. If tlio dritim ttiMt is performing uij «r>jfk, tiiera tnuat 
riL'cr-H^aaljf to a diflV-rcnco in the tciivjon of tho part*, niid hovcv«r 
nipi.lh ilto belt m*y be moving, »<> tliat evprj portion i^ iJtcrnat«ly <>xp:««d 
to » i:r<;it«r and a iMkwr •tr«in. Il is id<'0 c.iii;iUy pluln, tlwt ul)i«r Ibin)^ 
b^u^ i;^ual, thin differrnoc in fttrmin ii« directly propiirtiuncd to the ninnnnt 
of work or power vhicb io triuiitn)it:o<L It matter* littlr to pnr present 
{HirpoM what Um aMaiM stmo tun; be. The dlArenve of ilriui, eMiiu«t«il 
In IU., bttwMD what ws will turn the light aadthaibck Mt, aialtipUad 
Iflha vMtj af tka hit is Alt fir alKiit^wlil atMOr lafflMMlte 
•Bwataf fvmu otnvigiad ftr nluia, ■aMiuail lit wliatamm kava tarnad 
«Btto arpnrtrtff llM mm dli4M kjr HkOW will aually tha Imm* 
power ao oonnfad. 

One of tba «iBipt«at mi wMt Mall^ aitpHflaUa n>rtl>o<J> of wrertjdning 
Ibla difference >D atriiiu Iu nay caae, mid, M>R«t'<]iit')i'.l,v, of arTivlii^ at tli* 
aupt auiouut of power <yin\rte'l b) n belt iu uuy •'ituuliun, biut been ku^ 
f^>i'<H} Ir^ n« V-v Mr. Jauie;* ItiiffiLrdu^i of lb:!t city, a tfeutlenisn Vnif di*- 
ti:i^-ti:.-!n- ; anil Je^l to as an uuiio'rity in niatifcr* of tli i.-- n-t ir^'. 'Hie 
[lUui m m:- rvttiiiJy applicable, wi'.h b«t iuoouaidemblo ftxpen-ie or LrouUfii 
Utat it limy be generally lulnptcd In ilia dfaf Mai CUM vkkb ftv^MOlIf 
MW Id tha nnting of |>o<>'er, ibo. 




l<at A denote tli« driver and D tba driven pulley, aminri^d to rcrolv* in 
tile dirrc^ic^ denotwl by the arrow. On the i^lnck «idr fif^h^ a/iju.^t tb® 
lif iilcirr TIT liclitiMiintr J iiu. V 1 , loodccl with any ooj, . f !i 1 1 1' w, . N' . 
start till' Mifti tiini ry, uild wbeii fairly and Bteadily In 0(M:'riilKJa a), il^ nori:i;iI 
ilH'i'.l »ri.l 11. 1.1 carefiiKy tlie position anutmvl by the wcijh'. !i w .ll 
bo lou^tiii w »mk to tbo liue 1/^, ami iberu lo o!<cillate vcrtirally throuitb a 
nail space, tlta Mt w af wMah lata b* aMomeil n> tbr mran place of tb* 
1M%Ut. Su>ptlianidilMl7,ilid|ll*w^tatpaa ri«MtalUori«rlini pDBi- 
«M. %mtk tttafceyaiu of anaaf pdtifa B (It ia af ■> m a n itenee. 
iiUgh),M«m Om mint •* flu* it aniiNt ion, alamp an l» Hm peri- 
(iMiy «f tbe puUcy R a ple»e of old belt, and atlaeli wtlghla tolttUltfea 
MyhUlilns pnlley and Its weight baa deMwndod to ibe uma ^aidllaB h H- 
(Moed wbeQ at work. Tbe miiirhts D will lliun be rnoitl prnrMelr to tlM 
Aifferenoe in strain on the two ptrta of tbe holt, or, in otbor worda, wUI 
nprxaent ctactly the weight wliich tnay be lif;»'d vortlcully tbrmigh a apaoe 
•qoid to the volricity of the b*lt. If tlie belt niort * IDt-j f. <t per minute, 
ftrt/1 wfi^irbt V, pc^iulrfd to province rti I'liuiiJ ftniiri on i% Ixt iU^t Ihe., tba 
p«>». r ■ im Ltd by the Ix^Il from ono (.Imft to tin- other, wlirn tbe work 
is lit »p&ration, n c>|iial Iu lining Si>> Il<«. Iltiu feet high la OfM minitta. 
This is eijnalto [mi « ' «.v>,ooo foo<-|iODiid»,«r wiiItarpaiMrj«v,41« 

(<.'<i,<nvi \ 
JIi'lo'- ) "hout bnr«vi power. Tlii* «aiae nM^'inrl 

mf, llf a ttHa iagunnily, be odApUid to veiliciil belta, by letting tb* tight- 

tirfhc «aid iw oi«r • paliv. w iqr allatai^r tha vtlglit ta aat ail Oa 1%^ 
aataf foUv tbieogh OaaHdlom oTitbtat bvw. 



Cormponllinte. 

fftt *MlHiai' »i A irtif llipahi > 
Ob Wanfaig and Vaattbtlaf ttOMIi 

No. 4. 

((•<A««»i»«l /nmt pat* ■*) 
An(':«riitRic air, nlica pure iiiii! fri^xb, rantuinft aqtiMas particles (A B 
l^euter or lova {'\t^'ut, oonatkuUtitc it^ nioiamrc or feulini; of pollneas, In 
conlrudi!«lini*lii>t» to ita drjne** or ft-rline of bar»hi>e*a. Tliwe a^qrooa 
particles ore water, whirh 1* (Snnd blen^led with atinopplifrlc air to some 
eitent, even in the dryent w«tLer. Water Le comtiwed of ojysen and hy- 
drojfen, in proportion of oiie Toloin* of tUe fonnor to two of the latter. 
Iron, when heated, ab^/^be oiYjren, but haa btit little afflnity for hydrogen, 
which it liberatea. Hydrogen i* noticed for it* ertrcroc levity, one hun- 
dred cotHe incites weighing but littia ovor two grains ; aod beoco its trff- 
qoantaadpaipBlariiaatorfllllagbillaani. It la a|iaadllr Mai H» Mriiml lift, 
wkiD likM lata tba Imga. Iteambbiaa wltk asjFfaB In tha fnapaiiiaii of 
alcl>tpm,l7w«V>t»«f tl)*lMterl«aa«arttia feiMV. IftbtilraT* 
ftom, thtMAiN, i* nada to paaa iaia aawlaet ultli nd-lwt nrtal, «r tbmsli 
Iron pii-n mnning ihroiigb or In eloM oootadt ta tba Are, Iti aqaaoaa partJ- 
cle* will \i« Joroii'i-nDe.l l.y t)i« b«al and deellve aOnity, the axygMi onllliif 
with the iron, wlillo the liydros<t> '> liberatc^i, and may be collected tu tba 
fonn of i,'as. 

The pnirtioe, thcrcfirv, nf heating stove* and fnrn.tce* rod-bot U prodnc- 
live of the most fdtjj ooni»c^-)nrnce». It (penerote* ii gus of the nios* deleterl- 
o?iR fhftraoter, wb-rfe Mnbtilty njvl ipviry cuu^4 it to pcrrneute readily from 
tlie cellar to the attic. It* alni(~t ••nliri! want of smell ni»ie» it an iiiaidioua 
and invisible enfmy. And y»-l it i?* ^^o'te oi^mnioii to !»or heating apporatua 
of all kinds glowing red-hot. KmcI and dranglit are fnmiAhs^t in abnndant 
qiuuiCitiea i suuwUinea by tbooshtlcss and IgDorant s«rvaots> but ofteosr 
if watMttlianefliwti twdaravlMafeaB MMantlsat It haab tba ilraaaMr, 
nd^nalaiiB t1iali«nland-MItlaiMapabTaarin«a>tlairMiMAi«ia 
Ktffldsnt epaad, or to mf oomldfraUe eount. TVjr ttirgtt tbal tbatael*- 
tafaoftlia miiaaplianilapatbapa Jaaaw ip aaa d thwAy, aadafatlatWaMi^ 

most of alt nulltti'd for rt-piratory pnrpo<u4. Wltat evils ire Bat tt- 
tribttle to lUi« eaIt^o In the lion-'th of our house* and fsntillesi 

Tliinking to Irssen the evil, vewiU of water arc placed upon stoees, in the 
Tain hope that the ortiRcial inoiMure thus coiniUMnicatcd to the dry baked 
air will ontn;.'": -it - r-r1*i. ikUhts; A. ibness and vitality it has jiiM lo»t. 
Ilyilr-':*. [1 I. n.ir - -is ivu". . \.-.'pt iu vcrj- minute rfuaiitities, so 
that the preKiriits; r i tliO iww ».>rtn« ■ < i\ li r "t diminish, lo any ecimlble en- 
lent, that (alal gas floating in tlie ii|.;i'i:i it. Ve^«J» of water plac«d on 
atovas, however, an not eotirciy uscit.s.'^, irnutmneh o* the walla and wood 
wark of tka foam, wban diy, liavo a ttindency to attmcl and absorb the 
moist ura t»f tba attnoephere ; and to c'onjpciMata for tho loss time oeoasioo- 
•d (in addition to tbe low above aitadad la), tka artlAdal ■Mtanm thH 
getieratcd prevents a lecljiig nf drjniai iwlmiilniiiia Itiit b.«afia|lf a«mB- 
pmief Uatod aii, ■* wall an pnTCola, to ao«a* nMnty t^ wvping, thrtak- 
|iiir,aiiil«nolUHr«riteiiftui«. Bvmtwr Tilaalila awab of wmar nuqr te 
in this respect, the true evil lioe daip«r, and raait ba nmadSed by otbar 

l:ii ^list, 

A reduelion of the temfperatnre of the liented metallic surfaces which are 
inteiKlcd (o warm tho air inn«t be tua<le. All red-hot Iwnts arc to be cara- 
ftilly and aodilon«ly avoided. Thi* may involie an ctilsrgf uienl of the air- 
warming supcrflL-ics, in order to make up for the reduction alluded lo. by 
an lnore**t> of nrin. and t>nii*eqnent oii-acilics fjr lieutiiig tlie air. Tlie 
writer «n;rinplalin dv«iri!iing licrrnfter an appiiraliis which, in hLs opinion, 
fully lue«U tliis evil, alforiiing, in a small amount of F<]<aoe, an enomiona 
■BMOBlaf hialad nn-tnllic surtV*; VI cnonnou», in (act. a* to more than 
WMpiBlllt Ar My ^niScieut and required rcdueiiun of teinperstore. The 
tnmtUm 1* Inlaiidad to fliniih iamtaoaa lad WiiiiWiMWa tmliiBiii el *«Mat| 
llmib,wMm atratlovl«BipMaimaa,mMbM aT Ita vlldl^, oad ltl«d to 

every way fi^r lieiilthy ra^piMion. ' 
Tlie hot water apparnlna In miniian WW propnaeadso ta fiimtab a nmnif 

(yt this crying evil. It rUtntu to leoomplUh tl.t» end bv eonflniiig it* 1i«it* 
ing aurfaees below a teinj>^r«ttire of 212*, or that of br.iling water. la 
•ome TTHT. 1< this Bppararns i« snx»«»(ul; but, as before rrniarked. its e«- 
pcntp (III: ilv w borne by the we.ilthy. To miike np for the lowneis of 
trmj^-Tslure, the beating nietulliv area nsiuires enlnrgeineiit, and ejpeu- 
s'lw: linrA of metallic vesfela or tubes, havine sufficient ci:impenMiting heat, 
iitif snporfleias, tnii^t be used. The iT?ip^trcto*nt roftrred to is also ap- 
plicable to this kind of heaters, ar. I 'm irtr : i '.mq in connection with 
them, will have a t«>de3My to leaeen the present eiper.»c of hot wiMar ap^- 
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ntm, viA nndor its OM OtJt \m •dVMIttffMi) • tUkf ptHlUl to WW tb* 

hnmbUnt citinn. 

It in a inietAkc, howci er, toi>npjin»o iDdt ho4 watnr nfipamtun ff«n«r»te» a 
molnc licat, thouifli Mofloii r< |irestntcJ hy th» iii»naf»rtiirTn". Tlie falKilv 
of tliU idea win be rli-arl)' ii|>i»r«ti1, wl>cn raflMt iJtal tlio hwiting 
_<rU)un (inter or iktcaiu) U oooouilcd and «bnt up in matallk) thmW, Inc*- 
ftWa «f biliis pniiiMm Iv MMaMllOTt tisrtida ^tuStUta, vWtun Ihair 
•nnrnrftM M|rlilRittbniwB«Mt,ortir«nila«iritii«lnir«iil«rMV- 
•mm to O* iitnoa|Am mnnad. Tlw mmm wtgr iMmi immi Igr VUt 
•ppamtiM fM nolNt nd frcvh, to taeuM tiiit m 4N0Dp««iiig 

•r MN«nlv<! hratJ ur pocsiUL', tlif aquroria pani^t» floallne In the ijrv^ 
main untoncliH, *n>l lui omliininiaUtd re«liu); of tnoliilur« ptr^adc* tiM 

apartmtnt. Uiaj «f Um antatsUfajr ttbctt «f th* pt«*m<« «f bfdrqfM art 
uiii ime, ■■ win IB Um iHtaoM diymiB m dHtradi** to hmM iia< 

filrr.llr.ri'. 

i- i:n] -t^M: Mv. -.v. L'lMilr. 1 ^ L':::-lrt;i;' 1- ' rsppamthn that nlll 
^uai iu every rfjipf^"^! tiM b«»»t hot water fipjx»mtu» m ow, (iyr we piiJiiiiH 
but lliliik, tlint if properly or^n^Md, tlx; evil» rCTultine fmm red lmt hcsis 
can b« avoided or overcouie. Sucli improved Iwl nir appamlns will ^lrt^e 
Ibo anperior ndvantajfr of ucrtipyin^ innch laaii npaee, luid bcin^r ojiniHira- 
ttvely ioeipeasiva in U» application. The common «tcvc, intciiiied aimplr 
Is hMt llMapiMnwnt In whiL-li It Is placed, can tliQK bei raadimii tlM urigbi 
•f lats* mhiaiM af jmn, Irctli, wurm aU, eutircly uudhnlaldicd In ha 
■uliliii% Md uMilMMl I9 Ml and aiihNltiqr Fw to to avMcnt 

fhrt )t nwiMf* tmt llnl*'rt«tlMr ibtapfMiMMto k«t«lr wr hat witlcr, pro- 
ildad thaliMHni^ mirracrs do not aswidflM tmiiMiittm of Wtlag •itar, 
«rd*MtPiarh the dccompoaingpoliiitarkailiwlitobbaiil todMvlMll^ 
af liba aBBMphawt er tha fwaaaaaaf UaaqMoa* partMai. IL 



ItottiWIlDr «f Appltftoaa' MschaAlm* iCaffailaa. 
Mkot of tt* CMm and Trade Winda on «h» MMUHnfmoT 

* tk<« Heavenft. 

155:lii;v:>-j tin' f>'W ntf '-' 1:1 ; t 1 c 1- i-'i r'-^i..\'.u^ knoUv Jiointa tO 

have be«» rii' l.cr fu-. nr.-.^ l;. rt'ijuiicU. I a tirtvi* apno« rion- to prvNciit a 
difflcnlty whMi I u i irnhle to orercom*. The (jiiejitli>ii, altliough by uo 
mean* oiie of juiiije^lule priictirid [in]M}rtaiice, !ui-H!ni» to involve notbinif 
bnt utric'tly mnliiiuioal wieneo ; and I know of no J«\iriia) more likely to 
hav* aouMif ita rcudera tliOiis williuc aivd eouipeU'cit tu nnder a >ulutii>u. 
Tw vNMiM to Wtltf (bta,— Wbal /mmt |Mr«dBati tba tMw of fba 

tbaJbwwbBpallhy tha Bdaii««*>litil»Trt»«* B iwiB i aiil»iBdawwitir- 
■lOTMMnto avf fba «Mtnd ^rem uMog IWnu Um niutinl nhUaaa at tba 

earth and moon, nhiclt I elnJI cxumiue fVirtlier oil. Pitirr u a furnj OTar^ 
onminjr aome rc!<»tjutce, and power ia exrrtnd lit prodiirinjf and niaintalnluf 
tb» motion nf tlie «ea. There in a constant friction, bow prcat 1 will wA 
In.^ulrt', but tending constantly to dlinliil^h tlio af itatloii, and indnoc a alata 
«f ]>erfect rcat. To overcome tliis lyictiaii roqairta an expenditure of ]Kjwer ; 
IWitn whence ia it ol^taincd ! 

In all tbe opcmtiona of natnre, aa indeed of art, wherever power i* 
ertod, it may be traced back to a aoiiroe more or lens f. 1 " Li - i n -:nn 1 
on (he hea, and It riacfi In vajior, fikllt on the hlllH, iatu down in «lrcajni>, 
and drive* the mill. The unu shinesi on the air uncqnally, and currents are 
indaccd, which fill tbe aaila of the >hip, or creaking wiud-miU. Aiid,airaln, 
lbaNaabhgia«itbaaaad,aod indoeea it to ve/etaMandfitbanBatlarbto 
•qgiato tem af vaod «r ooal, vbleh, lu their pracMt at «nab«iati«o «r 
iw«lali«ii«(rfft iMalbiir (baiMiM,ii^«a pavertothaat«w«r«a1ioito an* 
^M. Tht doll «iida«r a imtiltotbjiha tone appltaitlMiar bant, Ndnaad 
to a br%bt para fbnn, aspaWa af McaadcriDf la lla nUun ta a mIbmI 
■■ton wtlh U» ftTOfh« ilMHoto, a powar nuira miybtr, bi (itopattiait la tba 
AdMMnairnttie tm^m li mora |>«rA!et ; iind ana faiMdnial aaaooa^t «• 
Wtif ba able to trace a relation between tin at? aod Ibad ftwaaiMd lo tba 
tanga. and the |v»weT exerted by the miiacJca. 

r |-:iwcr, wind power, caloric power, electric power, and anlinaJ 
P"w<T, then, are traceable, directly or iodirecih , tn ti e nrih-v. -if :ht- •titi ; 
tin-i if there ape oUier ao called primary sourri^ . f [.mm ,-r th -.ii "Jn li-, r h -n-. 
aliadodtJ*. if ii prp«nmed they may be refcrro'l U*>:^ tt# tii* t-w r.ii jri nini 
more Iniirio li\tr ^/i- it nf AlmiKhty I'ower. Tbroueh which > ' ilii-vtt.e 
aeureea, ur i> lua other agaocy, coinmon or nneonimon, may tbe tide wave 
be traced I 

I have po««ibly |miiail(ad |«e Wtidi on a praviooa koowladg* of tba aaV 
JaKtaaaK aH nadaia. I will niy biiai^ aqitaia. Tba tarth tmiym 
MiwdtbaaaaiaBdibaMaKaHMiid tbaaaitb. Tbh to aiiBJiBBy aatb 



SM 

reel for a diatrict aohool recitation ; but in p-iiui i f furt, tha aaKh and tlia 
moon rcviilTe around a coinmon ocntto of gravity b«lK««n them, whil* thia 
centre revolvea around the nun. Tbh ia a diatioc^ion importaol for our 
parpoce. fix any two equal or unequal bodi»«o alight nid or wire, throw 
tban IMbr tato tba air, with a wUtUiv nialtoB, nd batb lOTaiaa 
«audtMrflaraea«Mil»ar(ia«i9,«Hla ihttnBMvHl awwistb* 

flV.l. 

0-1 o 

father Ml eidfaiHriii^lla. KeilMllt«,lit iMaatiiiMctiaB. toeeoilte 
tba variaaa pcitoiliatlinn and inaqnalttiaa^ M atoa Iba notfan ef both areimd 

the i-aii, ire (li;d thf eurth and nir">n to be revolving aronnd a centra) paint, 
toniird whirh raeh h druwn by the attraction of the other, and /row which 
each » ri'ixKcd hy tlie wiitrifniful force aii»mg from it* eircalar motion. 
Tliinc fori.v* of uttrncliou and roptiljiion balance each otiier, and tbna tha 
atubility (if the anvngvonat to aaoungd. Saab nwwa in ampgr tfae«,«r 
nearly m>, and M tbarato mappiadaUa mMneate bawmMiN^Mpavir 

in aapcndv'l, 

Tbe iiiini of the ot urrifiijrsl and central ' i.i' r-v « felt by each pnrtirle of 
the canli'x ma.'!', when Liken together, exactly bnlanca cacfa other ; but It 
doaeDotfbllaw tlint the roT««aaaliiffaKaaakfM<igiidaao. In ftot, It to 
avUant, that if al Ilia oentraaf (baa«ihtbaia ftnwm axacUy balanoad, 

a paHteto M*nr tba naaa win ba nwia •tnn^ MnHM and taa Np«n*'» 
wbt)a«iMaiitbaa|iiMifeaa(dawmba1iaaaHiMM,'«adb«bgsMbarta 
■■rtMl«fntt»,«mbaMaM«tMa^rf«pdladbrtha«MlMft|d*mie. Tba 
aamatMMa b» laadaaiy toa lff n to IbaaMth In tbatdbaulktt-a Undsnoy 
nnab laa ^Ogbt te a Art Hn aalM crart, IM wUdi baaonaa iffafaat ta lb* 
UM atoiadon, wbMw tf fba wM* aatftM «m «m aaadnoaw 
EuTtli. n^l. MaML 

O o 

nu^hf be c^cp'icto^l t<J tia.iun,(' 11 ftrrsi here repiustntt.!, Mjd to whicli, in 
fpi-'j '■I n'.'. I -■.ruction', the h . .i. -nrrn-e doea seoaibly approximate. 

liut tiie varth pow4-;iiix a ra|>id rvvolntion 00 ita own axi*, it foUowa 
that the «at«r cannot |icruuticiit(f Aam WfKf awb aqnililmnni. The «Mtb 
revulvea, and by iu frivUou, dra|{a t h aaa atomtSaut ar wavoa partly araand 
with it, hrtngtaw it tola tha ttm mm rn iMOf givaii, Tig. t, in wbtobw 
■aa tba aarib laiaalvint Ito aito, and tiia t«« gtaat Hda wwn ainia ftly 
tBllliw«i«iMdli,btttiaaI|rMlBlalnin|(vii7aatgi|]rtbaMM paaldaKtrflh 

O f 

regard to ilie moon ; high water nanatly (KTarriof an tba epan aoa from two 
to four hour* after tha mNw ban paaiad tha —t Uton, wbK bw aibaw ar 

below the borixon. 

It i« to tliis true potilion of affair*, nipre««nt«d hy Fig. S, that I woald 
iavita the atietuion ot mat hrmaticlaaa, attrooomart, and flif fiaix** gciMraUjF. 

Tbaaanb i> revuivini^ within a riD|i m» %t apaab, af «Ntar« wbicb aa a r daai 
■ aanataaUy rotTding forcv upon itt vMlail. Tba ataa to aB<laK»ia to tlia 
MvaiadaB af an aaaaaliie wUUa an ordinaiy aeeantito ttnr, or to tli« reeol o- 
ttonaf tivJoninallaabaaihif. Tb« t i w u mataneaa differ only in thli ra- 
apeoi, that the watar daa* not actnally atand aiill, and let the earth revolva 
under it. but onlf aMenmodatm llacif to the motion of n tran in that dirac- 
Uon. Yet tbia aincamtn l-u tbe aame thing w'^Ui an effect Icaa only in de- 
gree, and tlie «imple &ct that friction i< produced by the movement of tho 
y.riTrps indiapntably that there mi»»t be power expendad, and that 
]- » . r ti.'i ■•. : lavc a amirce. If no other ia auggeated, it muat b<< .J.jnvid 
tr .iji th« nMtncntiini or ru rira of the earth. In ahort, the velocity of tha 
] . vKidea of tlie earth, m far aa the dinmal rcTolntion ia ooiiceroed, mnat ba 
daily diiiiinL<blng, in c>jn4e4U«DC« of tbe fricliwi of the tidaa, and tM d0fl 

On tha nabator thaoiy, that tlia aautt mm aaaa a ^natl; ezlanlad wmm 
afahaotic vapor, which baa ba«a,««4 bDE la, fiadn«l(r aoatniDiif tti valMMb 
te eooaaquenoa af aeaDac, tba dapn abaaid ba ^winf aMir wUfa «Mfc 
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THB GSBAT BmBlXION. 



(ucccMivii jtM or c«ntnr]r ; jit Mlmiaadaduid obrooolopeiU conij>*ri> r..\ 
UMire lu Uu> Uie Itngth of the itj Im* bsI ditugvii, b}- the »Iight»t 
flMlaM* qiMMtitJi aSiicii the carllMl f WW faJ iiNliI ■■litliii 

Uk |^H»tkilt I ma; l>av« (KMntod «wtllM«oaBliiMuiciiv intaciiw, 
Igr «i(«(UI]r mJfUng wMife, tto Mtnl anoatt of «oiMtMtigii imgr to 



«Dnd«lit«al3r aHakdtlMd 1 

Tha loiMt a b«!Dg vonr nmrljr WIIMl to tti* imm md •«i»rl«mUy 
■nrar Un- uimm, tb<i vSixt vt ita BtlfMlloil it M ilMlMIH Uw wlocitv of the 

ninoii in thf orh':t, and it in onlf nccounry to xupfxiwi » corr«a(iunJinir lidul 
w»ve in my ouc ill llic |>rlDiiir)' to i>ap)xj<l ihr tni>ti<m or tlix •(^'ouilarr 
pluti^tJ), or pofiftibl^ ill ttio ^mi, if' k{*rp tip the rnoti^n of tiM wliojtt igwIMIli 
tJic anriunl or orhilo! inolimi^ iii i .1 ! Cfi9e AUp|Mltid flt thft Aiptiua 

of itie litMniftl mf<^.V*n nffV, U.ly -r-^n i.- hh h i-.-ir.tri'. 

U liil.; - i i'.|TjirI-.t lll.'iy flrii I.,- .<r immmMI ll!i|" TMi''. , 

i un luU.v prfijiiuiiii in Umm t;ii.t jt b.i* i.u «2iiitcii<.-«. It inuv uii lie k 
croktion of the iiungiDatli>u, or of inipoHiict iiifomtatiun on iiij [Kirt ; if no, 
will eonie one have ttie kilHiiicM to rr.muv« mj falUpj I Tbe trul« wiiuU, 
(mI Io > conslilmbic dtpNIlMlict and cold currants of tlM MMM, llMMld 
°o ">}' Uioorf, btamt* wmim dcgn* ou Oi» original tU alaaaf tlia 
audi i iHit la Alio* auk tta ap(Ueatia« In ttat tfitMlM, vwdd taa 
I n a i ia ii i ttiyw ia^ tea a«l<BdiJarW<ii» 



b« fertTtr tiid i|» gltiy; 



na 

lurrow >paea 
It is m IM 




Chronomater Bacapementa. 

Ur. 8. M'I<*ronux, clock mt) wt)chmakcr, at Qnebvc, infomui a> tliat 
ho ba» >nr«nlpd an improv«m«nt on Mr. Dciijaoci'-i nprine rrmnnt«iir, to 
•[>|>iy to a |jarticular kind of cbrououirt^^r, which ho in con'tnictiiig, liitejid- 
ed la jlo withoat inainiiprinir, cliain, or fuaoe. 

Referring to the dc««ri[itioD of KoT>joliii> encapcmcnt (Aii<rii«l No. |>. 
190), h« [loiiiti! out what b« conLVivts to b« a dvfe'.'t in Mr. Kotijolin'n ar- 
nopemont. " Tli* part of ibc Iniproveoitut," U« remark^ wlticb I clium 
]»*!•■ Uitaailad, la iha looktafHipttagi aiwi, Md Hftiaf i«w«t." 

*■ Hr. SaaitM^aiaMiiMir 4daa» Iha towaapa, tbattkc tpring wbich 
drivon tii« wcaporoent a h wl majr ba bant ap, and aba slofalt wlMa aiifl> 
dently boot np. Tba dalkot ill Ur. Bal^aiui^ amagvinant i*. tbat wba* 
the liftiiitr jewel roitfca the locVing-Bpriii(r, and frcrji the Ky, Ihcrv U no^blnf 
to atop il, when the rcinontoir :»priii(j in mfliclflntly l*nt up. conwcN^iiciitiy 
the fly will oontiniic to rcvolvo until the lif\li>e Jvwl'I UU the l<x'kii>i;-»priuj( 
iWI, M> that unlaw this difficulty b« obviated, tiy nunictluiiK that Mr. Kah- 
Jobn ba* not desotibvd, bin iuvcjitjou ia of no value, and will not aiuwcr t)i« 
IMtrpOM for which hs iiitciuLi it. 

" If Mr. l{ohjohn canpnt i>how, In your next ianiio, liow thi* diflloulty 13 
rr. pri . i.i, , I think I may fairly olniio priority of ijiveiitiun ; uid 1 will then 
de««rib« bow 1 apply It to my ucw »lyt« of marine chr(ino«nct«r l«f.>re 



Iha aba** aommnnicaUon, wbMi waa datwl in AuguM, haviiw been 
•MMaaMBy oMM, wa have rabmd it la Mr. Bolfiolta, who aaaom|iairfM 
It with tha Mlowtng oxplaniUoB ;— 

IM Binrfry, A'^ir-y.trt, n-t. SO, \'<-,a. 
IHah — in rifercnco to the point alluded to by Mr. M'ljiiif hlin. It la 
fonnd that in my c«c*pemeiit the loekinjr-aprin^ f»IU allcr lioiijif lififd by 
Uie lifted jewel, in an almnat impcrceplibl* time. In 6m c»|x.'riincntiny, I 
nsed a lockinir aimilar lo the on« In my CKcapcmeut, buUnml rn two pirotJi, 
with an upf*r and lower hxkiiijf, »o that when the fly [kub?.! i-iT one, the 
other ann of the fly would !» caught by th« athM', and boM until the liflinif 
jowcl pii»a«d bjr. VlndiDg it bettor to redaaa tba aiMiBeelloD i'r<>m two boiit4 
to«n%Iiawl]iattha lyiMMraaBM laea«lt«l«lllilhalow«r inciciiic, «nd, 
tharatim abandanad Iha daUnl Mctni^aiid appliad tba tockiujc n^tivg. 
BmOMVIitiHtini inatbar Jawd a llnte btJaw tint laokinf Jawgl, t« 
■akaiath^halia Iha M a a lal f §t It maa tlma ht adiwaeiag, dia loaklng 
apriack 1» Aa plaoa mUf la nHdtva R Miipa ft baa<u<<vmip4>ho<l inw4iailf 

f your ob't, 

TBaa.BoaMm, 



Tha Oreat Ezhibitkui. 

Wiicianfcutoadeifree of reluctance with rcrrard lp«tt«mptinir«'ipcrfici.il 
notice' of iirtic!<« Ofi exhibition. There U cnj.tyujcnt. in invc^tijratine for 
04tfi'a self — ^there inau cc)italor p«rh*p« emntf-r htT't-r 'n l^ofwrtlt ;?■ 
lioii 10 othera, but both dvpond tnui ii 1 1. t]:v . ;-: ;.rn-".Ah' ■■.i 1 .. i-i at: 
A lutbit of doM attenUoD and tlummghneaa, which aboold alwaya b» acru- 




; 111 . ivy i hi riMic- ! r- ior all circain»1«n«», intcrform directly lo embamm 
the li^lil (ijMi riiiiiuy|» style wbirh the mullitiui* of fwriinr nbjectji rendeta 
abeolutdy onavoldnble. Rut the culiibitloa ia 1 .n riiily and falriy open ; 
ll»«t«fj dopartincnt i» rffort*<l complete. The iniu.i ulio bate waited ita 
iBHit and Kradtuil dtvelopmont tiuiy be now »nppo>e«l to 
of tba bnw-deairad opportanlty of oeeiiig Uie eUtibition in 
iropctiaaa ■liiiiily aawpa l a a baatyilMUb aTaam «rth« 
a<<i»da la flw w ie fa ii lw l dafa rta a rt. 

■OMcbM^ aa dMilbad h aar Fatiruory nnmbaiv 
Mr or tha Mda aalmmwl baiMhig, nearly flUing tha 
RiodthaiBdoaiitaaf tha Biial va Croios naamdi. 
M ft«lwida,aiid M ftat Mgh, axdiolTa of Iha 
l^ii-turc callery hhate. TbU »|-ace. with an addition to be iiotl«d below, ia 
fllled in a manner rcfl«tin(r credit on the taale. judfttnent and i>kili of 
Uie coinmitiw appointed to au|«rvi>c the apportionueni of apac* to tllia |m> 
portant doa*. Aa a whole, it ia an exlilbilion of nirrJuinii.in |«l<MSfafl|f 
Anwricwn, but furfmanini? any almlUr diapliiy which ha* yet been, or pio- 
hably wUl be, attrn [ i |.,r many yeara to oome. 

The inotiTo pow^r i» (irimarily derived ftoai « plain cylinder boilers, S 
ft«t In diameter, by 40 feet lon^ located outride Uic building and acTOM tha 
alnctj tto diatauce tnm the boiler to the building belni? mo feet. The 
laaaB*eyed under the street in a .iiiit-:r>.i! pipe of g 
Tbi" main pipe is oonlinned to a puiiiS a few fp«t 
I the pifica are connc<i«d leading to tlie two piin- 
alpil a m laaa. Tha nlaac aBgiDoa, the g*fieB, tba worlciim tnodol*, and 
other ■UmxaaaBBlBf aiTaaiaatala, are auaelMd at anil aeoldaMjJ poinu 
at are fnand moal oauvwWot, ana anaU gu-pipa tt | Indi baia onDvoying 
steam to a (rroiip at the distance of abe«t M kit from tU* OMtaactioD. Tha 
proTl.ion of a coating with a conaidaraUa niBDber of bbmk 9»ngm at tha 
t^rminn* of the main pipa, would hare tutich fncilitatoil the attachment of 
t' . iiniallcr pif*», but uo amnpcTnciil could well avoiii a conalderable drgn* 
of oomlcnsMlon ofthc ni-nn, Thf main pi|w ero*»e* the street in a hojt of 
sawdudt, and tho«« leailiuK- i;. '.l.. enifino- are oarrfiilty clothed, notwith- 
atandinjf whi^h, the atearn i> rei>ortcd "wet" under all cirf -iifr-tiitre-ea, 
and el the extremity of the »n>iill pin -, 1 Lr i iiUrty when «. • rj.1 i:, ..l«la 
lini«tt*rapllii(f to operate at oiwe, more nnfivomble circa!n«:Mn < • -ni l not 
•nil J?e Imsfc-lned. Tlie duiiifer rf accident, na well as : I. ■ j.rnohit. in^uf- 
Maney of i-pscc, fcrbado the locating of the boileta within or uti,t-cc the 
halUlar. Bliam]alNp*Bpfton«lio601ba.|i«Mni«. 

Urn m la OaacMbMaD M worUtif al«Hi>.«ii«iitM, tcekoninir alt aute* 
and daM!ri|MlaM. Of Ob aaaibar, 4 ara anidojad la driving the Maat tt 
■balUiic, aad aavtial oUiaiB ara attadiad ta aJai^ aacblnes, proportiaiiadhi 
nonie dtyrre lo their power. Tba taifaat ia a hwiB-anginit hf Ueaum, 
Corlisa A Nightingale, of I'roThleneo, B. irifh fhair tOUof vrfvia and 
odjttaUiWe cut-ofl', controlled by the rv«alntor. Tlie eaaatraalioa oftbHW 
Tslvea we inav li« able to show in a future number. Tha OBt-off oattM 
aoin«iwhat rcacniblea that pateiiled by Mr. .Sickloa, of this city. Oar Jaa. 
numlwr, pages 10 ,nd S4 of the pre*fnt volnme, show the operation of Ilia 
Allen, the Allen A Wells, and tlie Sickles cut-olf. The one lu qtieaUon 
dllfeni from the Sicklea |>rincipnl[y In the fact tliat the fall of the volte-rod 
is ch«'krd by a cushion of partislly-couflaed sir, iortiTif! of vnUr rr oil. 
The similarity between their cut-oflT and tl.r Sn V i . I,„, -|,, ,. . u,M!)n 
ofaatroiigly-«otiti»l«d adit between Hie part/ee , and ih,- iil :.■ nru.ii,«ui of 
tiiaBoa. W. |i,Baiiaid,laAiii«rof tba Ibrmcr, was rt-miHy p ii.i^hed ia 
tba Xaw>Tadc Trihvaa. Tba agrihidar of tbis engine Is it uichc* diameter 
and » Ibatalraka; haaa aaOdaaai Iran, aopportod OB aaeb lido br ona «M- 
iron aahmB, vilb twv wraofbMroa bfaoMi, or boldtt^MlowD boJu. Tha 
beam andalldiapiitiaflhiaaivlBaHadMlgnarflbrahlBirvJtoderofao 
incbos diaineiar. II la |irop«rly • ooadaailar oaglna, htt iha alr-pomp 
and ooiideiMr are reQM>*ad> It HonlJ reqaire about 1 gyioM of CVoton 
a', each revoliitioD to eoadaiwtha aleani, when onWaf «ff at half aUvha. 

Working as at preaaB^ aoaandamlag^, aad anilhic«« H Uaftaa *m li 




obIv from Ji to (i in^-Tici frmii Ihf- commenoemont, the latter part of ita stroka 
I-' ri:> ,Jf,,,bt fi,;rf.-.ri:i- J ir-.Jrrj (v-i„M.|.>ri,M,., negatiro pressure ; and so indl- 
citor af:f>li«d nndor ibeso divDiutuMea waoid ba Bk«^ t« I 
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THE OBXAT BXHIBTIVON. 



Ml 



I b* Mbatmaud ftvu Um |MtittM aim a, to nmttda Um mimI 
t««tr daMto|wd If flw rtroka. The tMam h«*ii« baen axpiadid amll 
Im pMMN bMtMllr Mow th* •tinoaplimte, Ik* piitoo !* eflbodmlr n- 

(btol b>' tli« v*|«arl«ftiiith««j'liiid«rA«nthepn«'ia<u>truke. Iliaiiecd- 
Itu to MLj tlut th* dnwiiiK in hMUbd «f Uowiiif ool of the >ll:an^ «rhi«b, 
VDder IbcM couiHtionn, must ftiTt <wnr on <i|i«niiie the nliini»l valve, in in 
ooiloe(|ncn(*<t lumpJ}' uf cxlreniu t'XpHtiHM'U nitlioitt c<>nU«nf*utii'>n, tm<i miaiit 
be niuivoi'UMo. in nny non-ooodMuii^ eii|[liM, wIlOB workUig wry U|iai>- 

Bivciv. Tiii^ iinn-.w u mndiadiaind tirtl«oiap«MMpaHl«wlwIiM* 

vUiltiil tin: osl.ilitivu. 

In i :i».c [irtnitiMlj tliii'. wliicti i« n»r Ihe enlrrtno DOttbtMt end of 
the amuin, lux- [iLiL-vtl a puir vrki|;bl}'-flii>»H«i) eiigiiuA, Cnm tbo Lawfooot 
Machino t'ocnpiinjr (fonnarly (he Buez C4i«>|ttn]r), at I<avmu*, MaM., O. 
McKay, Tmanrir. Time aia horiaanul ^ngim*, 14 Inntia diamttar awl W 
lMh*aalnk*,«oiiiiMM lo tha amaihaft. TImn «a|fa«a kava m rook 
■hift ; tka aM-gff nlfa lli m Dm talk «rtlia liMo valve, tell baiqr warkp 
•d dfaaoi^ hem agdenlilaa, tiM aeaneetioBs htinf, in cITaat, tgr abi«li wda 
Jofailad tat Die ntddla. Thaia Joiala aie eupiwrted by idia lavon, whkii 
tnrn on a Bnd pin B«ar tbe Iom of tbe bed-IV>iii«. The «appofl» of tba 
•haft ere worthy of note, boinj; pwtciiCjita quite njuruw ut the baae, bet witll 
krn^ licarinui', ihn iMlcr twine ini-liM lonf. Tlia ehuft (wn'iiuht imn) 
la ut thiif I'ljii .'i iiii'h'v> .ilnmnt.T, -.In' ^I'liL'th beififtlin* nearlv ■.Urti- iiiu«» 
the tlifltiK-Nr ol" tint biAri:i;j. T'tiAt OiU i;* a di-Vi'Icdtmprnvt'iu-.-i.t tr ti;o 
unuii) [ir">i-;'rtsi h Lituiii-'f W ItMi'-iU' l : iimi ilic t!\ir;i'.l '>ik tlu*. w il-j.-i-" ir. iiur 
Iftfit numbor, p«ffu ^33, in recrjtikMteuduii to curvt'ul liUeallixi. Tbe itT- 
\ne lA e4o»jcaled by dimply eliuwiaif tbe metal to ovurbiui^r ilk tlie liiiiiK-<'.ijit0 
vicinity of the abaft, oiakiaK a neclt or ehell, which prujeetn on eacli >idv, 
Tka "tM* bfMHi," "wadga boiee," «r*'qaait*r 
^ridA taHtr «• fldak tli«r *m imr* gaMiaUy tanned Ib the 
Mkifl tatMr mck fa Ilia BMt gawd MMMr, riika^fh 
la appllad lo aaah bob Tbii ahop hi* wen a niNila- 
lion Ibr eSectire, durable, and ccouomical work, second to none Iti tbe 
eonntry. 

The third in elw i» a horimntal engine, fyom the Winter Iron Worlca, 
Montg'imery, Alabama. If the enir<n««n of Eia'l;kiiil, with tlicir corfw nf 
worltnwn traine*! dnrinjf a hfrtiinc in ein'li df f ■(trtMicnl, }tuvp Iw-rn Uhkcn 
aback by the workman^ldp from thv yc-tiri;^' e>tnlNi*hnii;iii* t.f An rrii-ji gnio- 
rally, nortliern men huve twcii iijj-.llv. ur fill i^virn ii<.ini,;»li. il l.y tiiia 
diaplay fnim th« »■»«(»['• ft AUOmnia. Tli'» • i.- in , " tiio S.milnjrii IVil.i'," 
ia a perfect cA^Z-d'tBifcrv of ele^nco. tikili'ulli tuid ^'etier^liy eorrrcll/ 
pniportieaed, itrBaeAallj paUerued down lo Ihe miaotent deuil, andpr*. 
ilMety omameuled, it la eqnaly an iltnaUoa lo lb* aiiarkliiig ea of tlw 
romplnir r'l in p a t alil a, tanfav** <h* ftagir «r Imt raUml moeitor, Iba 
■imperiof Mia* huBirhv tm Mlh wHh bar Ikn whila aha adnlMa tka 
fcna f iaeend frsn Ua Mtihee, and tlie more piaotised ey«a of the export- 
«M*d wotknaa. BanmiBdad Iqr avaijr tUaf tynboBeel of indneujr, iti* 
J«ttp*«(ieaalj*et aamteitive of enry thin« fiir nnovad ham the Mara 
laaWlj vf Adamle cnrve. The cxqniaite p<iliah, iIm elaborate detailis tha 
deflant n^t nanonnilinii the liuht Monrnh architoptnro about the cylinder, 
ia all !>!> foreiirn to m«n'» ilrciiil iMlnTit^ii,, , , the »v«eiitlii;{ brow, that <-veu a 
momentury tli>fT''«*ion fniri; r.iir ji^tii ^lii-* jfttiit niijflit l>e expiiiti'vl hy a 
mom riiji'-t mt'ii>'t'itiy in Ih-- fiiliir^ , Orv lU-tii.t^ iiri- ii<it our ilc^icn, li<»w- 
evor : w pnYi-r to mwSca i-n-^li rniu'liiiifi n rti'i mt whiclt fo uinil a tttrv^'l of 
fimiiiinr b'lr profltaf'U* s-^nvi^rMtion, 

The cylinder nf " th* Southern Relic " ik 12 lnclie« dmincter with 8i1 inrh 
atnlu; whole l«n^h of fhtine 17 feet ; hiJance-wbecl li feel in diameter; 
llm cMt tn one ptece, with round, taperiii( aodMt* Aw the anoe ; ana* 
VNMghik lN«,«avaMd wUb bnaw, vliMi ia caat t^on than; hob, M* 
Huym bcited mattwr. irBb twwd, eiiwilar aockete between tbam, b*lf la 
aaeb to neelve the anm. Tlia balanaa-wbael is tfaoa aaaqjlalad wtlbaal • 
balt,«M*pt inthceelangeait Ibahab. Tbe r«alaun af balk thi* and 
tk* Lawtaaae pair of angina aia paanBir, bat all daptadtaf^ th* waia 
yriaeiple, Ihe vagrtf wi rtl eai af eaatrifagal fbnaaad gHnttfU tbaA^ 

Ikraut Vrloi'ilieii. 

The [inl-.rr ivf-ri crtUr^jo.l heyr.nil tlic orjjjiual pliiu?. a* prc*ent<*il in 
the Frhriuty i.ninix r, hy t\tt re v'^H'S left between the end* of the tneohine 
aracle iinvl tlio runin o^iiMin^'. (>iie recoaa i* MBployad li A ■daanloglail 
Cubiiiet, the otlief J3 ijevule-l t-j nmcl ilBerr. 

A ri>tiirT en/iut: uf CMiiwiilcniMi' fiz** i* ejitj li-) < tl :ti drivinir ftcvcra! wood- 
plonin^ and oclwr machine* in the rocewi, whieh oi^nn freely into the geno- 
Mi aroad*. TUa Miibw I* aoaMbalad by the inrctitor. It. C, Briatol, Km|. 
af Obtafa, ID., aad iMadi vriiMn a ractangnbur AwniDC, S by tt feet, on 
1lMl«ar,th*«bd« eactM beinf ■bont4(b*thifh. Th* aaaatraallga aad 
I «f tU* Mtgiaa vary olo**(r rn—Mw Itet «t 



wm dabditd te oar AaRaat aambar. yaf* M*, wHh th* 
•rth* vdv* niottan. Aain A*BBn>*WB*a0ln*,wld«h toaboM 

la amitlMir put of tb* areade, a tied cylinder bgra on Ua (Ida, 
wM a aaidiir qMadar lavelvlaf tritUa It. Two etout niMaaa of netal 
project lawaid fW<ni the inner aarftee of tli* txed cyHnder, at oppoait* 
|>oliil*,tBd It •team-tteht amdmitlbe lv*elvin( ey tinder or wbeet within. 
Fonr talea or wiu»ts also pr«iject outward froin the inner cylinder, and fit 
ateuin-lishi iisuiiu-l the i.uler oiie. Tlie winifn am frer to «!i.le nMlially, and 
are<imvin in j,- tiu-y iitij^marb the fixnl [inneetionn. nn-t it.'siii tlir'iRt out 
al^er paiwii-i.'. 1 M; ri i 1 1 .i r |.ii»..jiL'e, tticn-fiin-. I'nni I 'n' '. i'-'n ty mT i jiti>- 
jk^iion oT III iit-i iMi! iM.*i :1 t' otij.i.itr onr, rlipy arc in fio»i:i''tn to fe^il the 
full •' T" I -l,. f ..Ml. -.ili.ih ^- .o'iiii Hilly n'hiilttixl at one al'ie of the ahnt- 
nic'iit. snij e^oipiri: tiiroinrh the »anic wnJe of Ihe oppoelte one, Tlie Tolaoie 
of !'tiuiin uaed in ceeb rovnlntion depemla on the rontenla of the aiunilw 
space nr >tea>n ehauiber bulweeu the oateid* and inner eyliadere, oiianaiba 
■face tiled by th* piawaa ar alldaa. 

So Ikr they resinfcle each other; bnt tk* alldl^B ^rtafB ot piitoa* are la 
the Bristol oagliH driven aat by eiasii {dsleas auaehed at eeeh ead, aad 
lytbaalaan. Tliar an dKtvaa la «fdabgrneaih(ik*aldi*«r 
abatmeiiU, which ere made iaeiined for the purpnae, the steam 
vbMl hw been netiiMr to force Ihcm out ttsvlnc been previously allowed to 
escape. Thediameicr of t!i« outnr eylin-ler of thin eni'ine i^ iit inehe", nf 
tbe Inner qriin'ler, lu inchci, the tenfth i-f the woriiiu? y'.-W'U Ki-iiiit -< 
indies. Ur. Bri»tol wirku tl:e meiiin evfoi;«ively, hut li e oiii r.f] vjilve 
bellV at some distune- "u.uk in llie -leiiiii i.yj*.*;ve., » li.** ' I'l - ". ^iiHUes. 
This Ion* i» of the *'«IH. kiml iw that irhieh oi enm ill any reciprocaliiijr en- 
gine, when a Hei^r^tij • ut -ilT viilve i» used with a eonahlenble apsee bo- 
tuevii it and tlie reirMlar working valve. As the steam in the chamber thne 
formed fluetnste* in premnM «llk aniy Itioke, Illst iMlg I* tk* ildtiil, 
end Umu fslilDg by expsiiaioB Ift tha fail preeear*, It la phdntha m aw i i fc 
Bi^alwar* ha paribraNd io thtadwWaa ar Aiih rtaiB tofll Ihb dwaw 
bar. Aa the BMde ef eitealating the elbat of steeee werMnf expen^rely, 
rtbuagh »W»B mdeland. nnj allll be not vaiy taalUar to oor nHMlem, we 
wBl mat On stlljeot tl suae length In our ntxt iseas. 

Tl» nvolvliw piston enirlne l» the name eiven to s small workini; inodeJ 
of a rotary ei^ne, exhibited by iui inventor, B. II. Wright, of Rome, N. T. 
The pLtlon* or float" are l»-o in Imm^>er, dlsinefriiKnT oppoaite, Rxed to a 
centre wheel, ur.il roiiviii;; in *n onii'-i'iir chamber. TheTe are four vlliratintf 
abatmeot* or eiasm stops, pooalisr in their {arm, po^lian, and action ; the 




Bteain beincletonhTmeansof four eBt.off valTes, working ia paiiB, an* af 

' Itall* 



each pair being ectnstcd hy su eccentric, and the motica liaiiMiilnad la H* 
aeaqMBian by a oonDaoting-rod. The atops orabataieata, by the aeliiB of 
thai^ikihapmi^ito tba piMona, ar* «ada M tan «■ th*lr«Mli| aad 



plaee theawehrw athwart the ennakr chamber. AAvOlsdatyispertaraMd 
th*ta,thiyaNv*«w«*d mi*in. In •rd*r to ataar th* (*■**"■ ^ 

I «r ■taaia, wMeb pn^ed thieogh lha h**d* arth* ^HndtM, to wkiek 
MMB*, tappet*, or any analagona deriea an allMbad, tha laller Mlmrlaf ap 

tbe iaeiined surfiue of » cam-wheel. 

The piacinir of tbe llxtares designed to reifnlatn the movrmenta on lha 
oiitaMe, where any variation csii he protntitly .l..ie'-t*v! lui,! miiove.l. appeara 
to n» ^I'-iili.^i'-Uf. 

Mi'*'*r»*. WeM* Hill, f f Mi'wii ikie. extohit Ilie »itjive iirrR.<inir .-Mi'l joint- 

inir mifcliine. put. r.lr.l l.y WilLiwu lliminn.. The w.irk i« lionu to Inith the 
aides and edifes of the ^.tav.-, l.y r -rutiiii; cutters, the .HMutii \y^mg alwaya cut 
in tbeeaOHi iievel. The pr .|- r t'>i" t. (tf-m the ijii lille toward each end, ia 
(ivan by a cam, wbkh reirnlateg the diatsuoe spsrt of tlie jointing cntteia. 

r fW thmau ftirwatd tha wood St tb* pr op e r meateat, so tliat 
i hahwya *i ac « ly latha M iddl n f Ma Hagth. Wm* sra Maily 



AFFSENnCEB' DEPARTMEMT. 



diTfaltwbtah tbejr kAcr- 



flnitbed ibtUr thu tin propw (brm, tha i 
«arda noei«« on ih» boUow iM* 
Mmd fcnn. Tbu wirpinit cfliMt to | 

hlHlil M OMity for 'frying tht tmul U tt« l^jlli TUtbliUtol 
wd Jotift MM «HmIi alMeha is ■ Agr «r 10 hoon. 

ltilMrir*»nM]^(llHhliMkiHutniMd In our tot vahnM, |M|i«44l,b 
to HfMWtlnn It ■ point ticur coiitrc <>f tli(< ■raiJ«, aad attnota mneh at- 

Imdattby tiw novelly ul' ii« IW' liuK "I'uru-.i j:!. 

Two fonns of ihc WMxlwonb rUnin^K Miu-hinn np«nto in the ex- 
treDM north comer, ton«>iiii|t luxl irraovintr, unij "ittU-kiDg " mouldluitii. 
TU* iDach^-i<nte>*tf>>l Hihl i-xirvti>)'' V iNi[»>rtaiit jnitent w'M cx|Mre [>rc. 26, 
lM6f ButeBit ;t t>c a/' <«r^A liriiu L^«i]^i. 

MfiiiTj'i* I'jilfiil Stiivk MuL'iiliio, i".it3. ■lrf-»5p;<. nii'i jnint-* s^avp* t-i tl.r lune 
u( !"i ii rilUMt*'. joiitlitiif luniiVH to Th*i |.ri |H r l- , , :, Tin- '■fi.^[»l:H ii ..■.imtilrto 
■lav*, by L"jtltli^< [t '■!! ut tM'.v "trukw ol w i^-mi^rl'iii knilti. c.nv^tl U> u pr^iff 
•hApe uiil inovLit|{ willi jt pri>[H'r «wl>>.'|.i. Tb« e^lxen are juilite'l un tlie ume 
priDciiii* b; to»upl« ut' kiiivr«, whidt coins np and •ooro into tb* block, 
jMtbifcn til* main i-Met tiuk<n iia itfolMk «• thil Mdb atnilw af tha hi 
tw iliam affa parCMtl) -sliuiwd autab It daUMto Mriaualy ftwa dw 
«rtU»«MidM» that tiM awMl aiaai an ha aManad MbN aiMtaladoB, uid 
It aiHtiiaQlM HMkbaolifMiaadf and ■p&liiMHiaVt l»tl Kftr anir 
tatdqrar"ilaek"worfc. 

J. A. n«r dt Co. Kaan*, N. Bi^ adilbU Mini* half down mlatiw of tbair 
dlMM iodlBpeawbla wood-uonUInc and other klndrad nndiloerj'. Meixra. 
IL A J. H. Bock, of Labauoo, Mun« Stato, niigo by tbdr aide M-vsral 
mortlninK and t«nouin( mactilnaa ; and, in faaani larnu, it aaqr wflca t« 
aa; tiiut liie di'|>artiii«at«f ««od-«wktaf awAfaMfir «•■■ WUd toi^ 

tna»t everv n.""j*«i.'l. 

rjiAs. I'. Mjijei. 'jf Troy, N, Y., «iihil>itaa vertical *le:iiti ] luitp , tlit? Atoam 
cyltMlt r /' ail i the [iuui|> 0 inchen diiuiieU-r, ttilll ^-iltctl rttruke. Tli** pia- 
U-ijK Mt' 'ixitii Ar^ on the iiiune rod, a» in tha Wortliinfftoti pump, l>iit a ■loftad 
f 'usce u attactjvd between tiicia, in wliieb the pin of ■ craiik trarrli in a 

aaHabia atfaUnc-boi, and bjr a hahMa-wlMal lha MMa ahaft n-i;ulat«a tb* 
aotioo. The att*n*hkp diaal Mlito haa • pH9 rinUarly arrunijeil, or 
had, wImq Uat bar*. On* gnat (Mrit paaataaid iUa ia, itnt lb* paiup 
■Mgr be sualiippad, and the eraok drWan a* a t aa rn in ftoe IbraBy utkar 
■MAd porpoa*. 

Joaapb Harrii, of Boaton, axhibita a IxMitiAil miniature b<iain-«n(lna| 
irith a irbiiiMical attachment. It la a aingta •n^ino, but the abiift hai tm 
crank* at ri^t^t annlea to each other, and a aeparate onnncvtluK-rod laada 
f^n each irank to llie iieam. i>r riiihcr t" the two emii* of h puiall Vicani, 
whjdi ia hmii? l>y its cfiitro i" tl-L- 1 "'. ih'_ Iiirirt! "la*- Tjil f>pn^i•.ive ex- 
hibitor allows a dejirTt^*- Hi iii.lii^tn in atttlniiriiif to liim iL*cK-«.>.|y >-i!itjiIf« 
■aehinc^ betli^r Ixslovrc.J 011 u iiilTi; il(f>^TS ill^' *"'l'ji'";t, 

O. B, Hart»on & <''>-, tilcbr Iron- Work.*, th-ji city, rxliibit a w-utril'ijtrid 
aufar niacbini;, ^I'liilar \» tii'»^.: nmr in op^^ration at liu; foot ot" Hr M'tuf-^tn ct, 
axpelliuir tbe fluid by whirling tlie augar in an npriglit cylinder, with aiini 
gaanaidca. Cyliitdera of about M Inehaa latiWMi dlililir, f»tWlvto| MOO 
timw pw minnt*, •ffaeliullr dwa thair «*nl*iM* to t n • nlnailM. 

FUikk Clarii, Bahwqr, N. Jn«"UUli a rwyttoipl* appualM ftr ca- 
fabliagth*diiMiffattotliaahlniivi^>*l*iB*h*ll*r. Tha praaaar* af 
llw■(■uact^ tl>ra«tfa tb* taadUmof apbtsaaraai 
■ drnip*? In tha ahimmjr, ae that tha danparapaaa art 
gate too low or too hi^li. 

A nr»l> iu\*'tiifti U:tl45 rnnohino for maiiufuMiiriiii; rollrr oii*, a|>- 
prt>ec!t<!i* io «:uo^*.btl'^*•■' »'i 1 'rM^,iity of it* opnration the *■ card M-'iirkr loa- 
cliirn:,'' fortiiertyr the liou [itn t'i« fiiialU'r inuclilne^ at *)\cry l»ir. This 
cntA, ci'inonta, and ihrDW* out (icrft.'^t otta fur covcrintr the druwini; roUcra 
of AptiitHUif machinery, a very ounaiderabie labor heretofore fwrlorrned by 
hand. Tlie circular claima tlial over ili.OOO euta are ooaaumod in Ma na a 
•haaMa par day. Oa tb* onmI aa t l w a w af fear att* per jmr tot talk 
rallar, then an nearly tarlai tint muaher aoaaamad. 

Tha Badhiy IUI*OMtraaark*Mm«riiIhU*n tha wrioaa applt n a tla M 
af IMeriantt-IHetl*Qpreae,*o*afwMeh alMtn fer aaillii( boiler pbrta, to 
I jkfhM toiOTM M and r-» inoh thiek, ft«B whiah tt ante 
fi IH9 ^ riwwliig ita powar. 
Wood-, patent Iwl to l l w i ^ mmia m i ha i t lien, flaw tha M'Kawfa rt Iw- 
Worka, Aliorbangr «*aBiy, IW., piai wt li a awfea* traty doarfy maniWhy 
the import!"! artlele. 

A variety of iuiaIcU of brick-moulding machluea are lixatc<l near tlio 
c*iitri! '■f thf iimi'lt; ; anJ aeirin^ innchine* are tocateii aimowi every witer*. 
Tb'' pa^-ii-k' 1 i«it'>r m ^T not'oi', with aimop iiitire^t, u liiin'l»"riie "[^fiuien 

oflh. iiiil r.e hin -. imHi-.I i,ft<.r I' 1,: ,r .)„.■.,. H... !. „-i i kiri.l on 

wiiicl; l!u* ir^i'i''*' i.'t;if.tity ' r *'.n\t I 1 I- n' .l ^ :^>:l^u;^)■^ i :n tl.i' world 
an laaualaclujod. Kear it an tbe modeia of bridyea, of which that* 



are pome five or aix, in Knth wood and iron ; one of wV.icb, a r^ilrixw! bti«- 
penaion bridfo, exhibited by Wcndotl Boitinan, we would eepcciuJIy notice. 
Itappainto aa whto a atlflbeia, etnngth, lad a c a i aa i y af nfTerial, to » J»- 
fraa entitllllf it ta eareiVil attentloo. 




Wa win aoftdada tha tkatah tUa aiaatb, tgr daiwiinf • few gaowalob- 
Joito 9Mtfotth>^ mrtlty af MtlNrtlflBy Bafclng OM plM aacTaferboth toit 



1 (<ii falUrff. A ««M af hmU tab, widumt t^ta, flrom th* t 

oare of K an ti t a h y, 
9. The Fnxnol Untom, to tiirour ad lb* Uglit tato ahartMOtd plna. 
S. KiM'a Amaton attadkad hy aBan; a «*py af tha tomoai ana al 1^ 

niob — very spirited. 
4. Hinitn IVweh*' world-renowncJ ctattie^, Oreck Slave, Ac. 
Ti. t^>)>t'b!i tn;>.:r»trirrt. woven to imitate i>ir excel) painting 
r. .M'l-aiL' I,r.blc, sn l i> iivuiiii' porlriiit of St. Jain, Vllmd 
7, H i«i of John Ericaaon — very natoral. 

Tu' t. ry laifa ahaalt af ballar tons 00* roand, M 1 

aincter. 

fa (to foUtrfy. Miniatara hcam-eiifim, aad an oacilbitinK enirln* ■ 

tof Wk an Kogliab IbDrpanay pi*(«. Thvao have b*eo landed t)f 
th* pnaa beyond thalr morhe ; they are inftnitaly Inferior ta 

10. A ham-aagta* and hoUer, hgr a boy to Paontyltnaaia. Weight af 
wbito, adih iBialu ilaair and fewriaUaw, $ dwt. I« «iaha. 

II (tofM«WyS Minramaf IhaLMiprtlaaB-HtontfldlltiMtlt. 

It (I'e fiaOfiy), Taltp af pradaoa matili mdjaireto 

18. HiitriK^^rreotifaa af mmf af tha aiaat diattogidabad tadi*idnab mum 
living. 



C^vfml&uif IDcpartnait 

JafiMM to ^ t m il mt eiayeye 
Mth. TT^Iba. la tb* fore* reqairad to ralte the vain, 
tnik Iba total ana af*|i«iiaff ar Mianfwtr la ff-m iti|iMr* toohH. 
Mth. Th* Ibrat tandtag to eomprea* and eroab th* Ihbnbla b 1 

tmi Iba. 

Qtir>ti<m 3M, nn pare »l!t, i< open tor aoalhar month. C*a Be ana 
•wer it f Th« earth ntuy )>e a»iimedtohaap*rAatapbaN|aM4tlialrtltadB 
oftb* tow*r may be cooaiden^l tv*. 



(^«/.*f,'<iaa, 

ri'i'*--^ion 27th. An «efivr n'.nfi enn. hy hi* own mn^enlar 
hirnM'lf 10 till! hiir!ic-I fiMor of tl i' I^n ii/ Tower, i. «, 870 f*at| to S 
oflimc. What p^.-ii'-.n -■•f 11 h'l^^r t..*«i- iloes he 
aOort, auBming ilia wei|[ht Io be 1 04) iba. t 



lM8w] 



MOOTBLT N OTES. 



Mt 



^HtflOD S7t)i. All imnlcur tott-buildcr of our «n]uaiiitanro, in nis- 
*Un<-iin^ A ucw html, liuii 1h«t tliwArt whicli i«ii|>port* Iho itiii't 
|»Uci.><t mucli loTv-f r limn UHtul, po uii to ijive llie wiiid ]e?*M piir- 
I chii>c 10 ovor*ct tti^i liuiiL- Ttie oirciiiiiHliinw rjii*cil B tii*|<ri(e 

/ Antoiii; tliL* nGi^huo^il^r boAtinru wiHi roparii to tin clUai'iioy, 

C-. ; - Jp^ay oiii^ ]iiirt.v ronlcnOinc tliiu llic iuipruvoiinM-.t ni»«)n iho Iwut 
— — •- munil B'.iiri'r <in<l with Iw liubllity to ' ■ uiturt or 

Its fikKteiiini^, uiii soulhcr aiui^rtin;; that it not taDEeriiUiy aUeut ciltiw 
of Hum inpmtint qmlUiw ; 'n'liu: is the rigklvlswdfttecMMf 



•nontb imacf aor hat BninlMr, «o tmn IntoUlKnMt of th* ••«•«• 

plithlMnt of tiro objects uf roniMmtto («)MM| latarttt u> tha i^iTiliMd 
world. Com. Terr}- hiA arrived with tlw AnwriaA •qiuklron nt imfm, 
taodail aiKl b««u rseolvcJ i>ii!ji«diiit« r»pri!St'iitiitivr» of Hio Knifx-ror, 
prtxJiiONi on ap|>ar«DlJ}' iroi-i imprv -^ioa, and left thv ii^lnudi* to rt-tarii iti 
thre« moDthii for an luuivror to tho IcUcni dclirorod. H. B. M. i-bip Invmti- 
gator, C'ommiuidcr Mc<'lnri), Iim aluo ontvred tlie Nortliorn (k'vuii, at Hii^r. 
iiig'a Strait*, prr/V«i*rf M< Aej'riK^'* /"flMojr* .' Mid cnict^wj llimnjrh Bor- 
row'* Stroila into BaQlti'a Bay. Tbu fortnt-r in an initial i<t^p toniiid liio 
lUTfxjnipTiabtuciit. by tltc Amcricfui navy, of tlm crealval cvornnK-rcinl objocl 
of thf.' a|ic ; llio luttur ikIOa to the liiiirrin uf Etifland l>y rcftoh'ine a (roo 
grapJUcal i]UeaUon, a bidt Itaa bcuu Ui« ol^ccl of ao loao)' cX|)«dition« from 
llM4ii7t«rMiBiiMl«ii4lMMI»totbtpNMiit; 'Wlu(btrbaih«r«iaiM' 
■mOi h* of 1117 naUfUl ntiw Jtptiuk on the lauilt of Amu(« iD«*««g«nt». 

tt*lMiortlMmMitb,Vtbi tpprintiaaiu of Dudtl S, Mwttn, tmt of 0>o 

oldoHt of the rliicf onirliiccra now la tha mtHm. 

Tho Sft-a-Inry haa dcliiyivi »o k>n|t, tar tb* arldeat porpOM «f ebOMtnc 

one fully ()iiiililtvd to ftll tliin iiii;>orlniit po»t, thfit it Women iulercritiiijf to 
tho enifii^cvrtn^ wt^rld to kii'*w aoinethinj^ of Mr. MartttiV lii-itory oa au 
ciijtincL'r. From isus to IS-IU, when h-i entered tlio nary us A9^UtlUlt Ki>)ti- 
ne«r, he wiui In the f niploy of Robert I. Steven*, In hib line of »teiimlK>ut» 
ranninir between l*lillaJe]jdita and New-York. A^r iSve vear»' ^er^ieu in 
the navy an firi^t anniiitunt, he promoted to a chief odj^incer in 1547. In 
1649, ho took ehar)^ of the coaatruction of tU« «ngiuu« and boilers of the 

into emninif^ioil 



Hrif In IMOv Mid ht w o iwd w lior «1itorM|lM«r oiuU Aui^ii of ttmt 
jwr, Attlw im — *tcf 8.K.0«Wiit,Bi^lii <lMiit»ttl> tt« i^Briiww 
«f tlw 'Papuf i —n * , wcirt » cktarraglBiwraf wwnf tlwalii|WpftliairiM, 

aud rxntiLined in her two reara. Ilo wo* tlio fir^t tofarlun tli* port)* orVow- 
Yo'k and Livcrpo^il wllliin ton diiys of eneSi oilier, whi«ll be did with tho 
PttCillo, in May, H.'il ; and the I'aeifte w«>, for tho time, the ernek boat uf 
ttse American lino. 

^Vben tlio Arctic wa-* flrtt put into co:nniU*ioii, it will b« reniernbered 
that eUe did not co^no up to tho c\i>*etii1(ati8 of the public, or of her pr:i- 
joeicr*, Mr. Martin, ho«TM>r, wft» trnn^ferred to her, and, harinir tie*ignnd 
and exccnted *neli ob-mup* n^ lie c>>iioelved no..'c^!<iiry, pK^rffrinod in her. in 
tbosto-my moDth of February, IsJS, tho i^iuekcat trip thnc hnn \ee bc«a 
BMde. And «• n miim|iI« Iaow jmuif •nfiatm, w* will sIaio. ti>at ditr- 
InC th* irhalt tlm li* «■» In tli* Calttna •teanwnv it *a« bi» uniriirin prM- 
Um le llM mgltM-mqalt ddriUfK aOiM put of «w1l Wlloh. It ia bia an- 
Hrinf Indntrjr, iiiillad to bit 8««d, MnndJad^Mil nid ]«■( exporianm, 
tkat annMid Ub t» aany art vith siieh tigtil aaaaani avaty Mof ilni 
fealUauBdaKolMn. 

In Ain,'i!*t, T!"?, tlie Pepurtment reij'iired f» Pvlo «, very Kincli tlw 
re^Tet of M r. t ''f]l(!i>, who n i-^Ued to reliili htlu. 1 luring tlie piif«I inr.nllka, 
whi'e fu:iuy were ^(^i^iu|f w:tU the u".l:i''?it ctforta to ul>Uin the [lo^t lie nt-w 
flUit, hilt liiime wu* never, willi lit.* |.cl iiii?t«i[;u, mentioned to the S<'i'rctiiTy 
lo ei-nu'-'c-tioii wi:h it, nivd Ibr tir*l riMiverAotion the Seerctiry htul with hiin 
«n iJie j-ulil--. w.in t.> iioti;y litlji tliril be 1:0.1 JippoilitCvi hinl. 

Wi- e ' r-ii'. i:d. ii f.,.i- a pne.-.iisjl (rhi{in«r a» eliief of thi." ib,-piiitfncct ; 
btit Mr. M it-tici i"i>iH!«M» wtlhia hllln>«-ir a th<iron;;!i thforcti'iJ ii* well a-4 
praeiieuJ )u>onli»I)r« of fall pra<eiH<)on— quullUtK nr<Jy foiuul eombiuinl iu 
tha mbM tBfUirlitual. 

OuraNaai anvjr baa jaally oe^oired a rop«t«tlra tor biaflliaiNr, irfiUlt 
landata It ilmaat a diafiMca la tba mtlaa. nam Nt. Kutiii, if pwparljr 
anpputad, m njntx ininh (award latriavliis Ha AaTWAnr. 

Oar Ancoat number. |. :ire 177, details u Runaian npp--.r.ilii" T r ol :..l..'iijr 
fee fhim woo«l or turf K<-eent ex)<!riinentR at nav,.)r:t\ l.ii' e ^'imwu tbnt car- 
bnNlled hydra(«n obtaiaad tnm irood, ia iioi oo\r aqaallf iflcaalaaa 
M ibtl «f eaiil, btit aaah ahiapor Id I 



^onio of tho Bavarian towna, rcmarka tho LondoB Cifit Sn^Mtrand AfOk^ 
M'm Jimmaf, havo added a clanao to their CODMUIB vilit tba aval^aa wna* 
panic* to tho rtrt.t't, that the l>ond will lieatiaa Isvalld, lfgia<a0baolllatoad 
at a cheaper nite ftrom any other aoiiree. 

Ill oMitviitir-ff 50100 ritilwiiy cnttiniin, near J.yona, a tminl^rof remalua 
of Koman hon»e<i havo been .!i4<-f ve'ed, npparently deatroycd b) iSro. Kur- 
tlmr cicaviitiuns are l>eli>^ r: r i' , -iirn- aiiti4inartuiii* fumji.tiujf ttir Inr&tlon 
to bo tlifit uf like viliiigc of Lrui'i.^, u;johe<l in the Ititicrnry a^tcribod to the 
Em pant AMtOnimi*. Snnie roeent otcavacioi:* in the northern port of 
Piu i iIb hax htpugbt to light • rood pavod io tUeaueieutSoiuau elyie,eiuafc- 
i»g a Ibw AatMatr tha MtiTaeab 

Bbghnd haa liulf ordered u aHowaaee of ntlrliif peaitaBi to bar naval 
angiaaai*. Iiupeelon adaai ata l« reoelre from £|ao ta AIM; cUif angl- 
Mati, vho baY« conred TO ynta !n tbnt mnk, tlVt to M9; altar • jaan, 
Ml to £144, and after S ycitn. to i.'vO; n.^li-tant rneinerni. oftor SO 
jvan* aarrico, from £.'11) to f lio ; nn J after « y»*r», tVoni tin to £•"•». 

f 'nr illaatratlon of the Wooluleh reverberolory furnoe* and of Mont- 
iroiuory"" coTriigotod V.ill*r, noed no c«peduJ de*<.Tiniion. The former will 
be H|<pr«eiated by all iiitciesteJ, beiuir a riitldly exart drawing of one of the 
tanrvnt and best I'urnuceo of tlio kind in exintenec. The Utter it Kv.iL:!ird 
to fnniinh a very mneh increaieil amount of Are anrfooo, wiihoat iTUT.^i.Kii .ff 
tlio unpr«iductivc anrfaoo nt tlie bottom of tlio fluoa. 

Tho boiler rcpreaented luu fuui famacea, with two (liiwlaiid aii return 
flaea. It preaetita about MM aanwfcat af dt» ii rft w, irtUa > eantaapaad 
lor boUar of plahi li— wwild pwit ht ahaat not aqaai* feat- Thti fai> 
diidaathabaiiaauof thadaiataadaitliidaatha eanaipiiad aarihta la Hm 
ataant ahimtiajr aliaaa tita irtadi water Cm. Tba diAnmM hatwam tba 
fffvtir4 hoatinff anrfeoo, cxcludinir tho obnoat uwie** bottoim^ wdlldha^af 
eour^, atill Ki^ater. ** Mont^'a Troati.ic on Atneriean Kngfaaarin^^ eon* 
tnini* 0 detailo4j description an<l full drawinpa of this lioiler. 

CoT»oit* b»v« at ln»t found jv chanipion, in tho Aoiidetny of Mciliclne at 
I'uri- ffr B-i'ivier hj* niude a rci-ort to tbiit bo-ly defendiiijr the u*« of 
oo5"- [-*-». in 111: iir'-i'/lu of lailiea' dre!*?*, nuitnt&inii*.jf that the volume of the 
boaoiii, 1 1 '■ Ti l:iv;,t "13 or the distention of tiie initKetilar wjill ef tl r tib Contois, 
tbobubiti::i li. iiil.rii.' of the trunk, the hit.-ral deviation < r il i m*, Ao, 
give firmal iitdicuiiona for tho etrif>!oyinoiit of tlil« ««rt of bondiiee, whether 
upon byKionic prineiplea, or ax an aid to ciirotr rtain le«ion«." "Tlli>,"adda 
an American work of auntenole, " ia the moat xuiaablv view af the anijaat; 
and it la a laoaikaiUa ftat that * ahoBttaahla atif |«itan,> aa Sv. liaiga aalla 
oartaia UxtranMala, ha** b««n onljr )>ivag)»t tnlo oea ilnaa ^ Maieiwa bua 
and aijr auda TqpaiadM iiMffeTMilgiiHl tha wearing of aontta. Thv 
hat* danhdaaa baan ahnaed, wImo tehlait haa dietaiad (hair anaatlw 

ti;rhteuin^ bol they arc innoeent and u-<ofnl, w hen jndicioualy worn." 

The p«tont irntnted to Mr. T5iinc Ikibbitt, of BiM^ton, in IIU-, fur hia niode 
of tutng aofl ipetoi Itnini;!* tu bearitif^, hna been recently extended, and 
notice haa been ia.inoil that he 4ball prevocuto all infrin^ra. 

T^i^ .^vf^erimenta or niixtiirc* ^'f ptc.im nnr! ?*tame, alhidrd to in o';ir ^tti*". 
nun:'n r, ; :i^n. ,'39, havo heel/ r-iir^ii:'-!.-'.: Hiiffi.'tiT.' :y aatiafactory f^:. .i i-iify 
tbit applioktioo of the rnpcrheuiiiie »ppar«Su>. to tlio bi'llerof a larfre •(e»iu«[, 
tho Joaeph Johnaon, tho contract for which i* now beln^ oteciited. Thcoe 
iotorostin; oxpcrlmoDts luive beeo eondueted under tlie putrou^ of £. K. 
Cniiina, Eaq., oxent of tha UtNajml llaa of ataaoMhliia^ and aar laadam 
t«)ll be put in p o ftaaa a taii af Ik* d«ti!l* *■ mm n B«Sd«B|l)r rip* tit 



Tha tiM aTtlia «wMi«aii4 aAaai* «f lha tta«Mr "fhmy daj** laiiav 
pr^'irn-Miiuir in tho IT, 8. CiMiritCbart to tfcia ritjr, balbra tha Hon. Jodca 
Insentnii. Tho tcf li moBj doaa oat nalarlallr dlllhr ftwa tba aeeonou 
lixbod at the ilni.-. except that laaia ra»fat«aMa a^aaaaaa Jn^fad that 
av^ry thiii^' va.i done by the eAtaiaaad ownan Ibrtha aaMyaf tba ya^ 
seh:.'er»t that eoatd be- done. 

\Vc take till* oe<M*ion lo remind tho cnrioaa nmone onr r^: ntl: t». •! ut t>ie 
nlghta of the 12th end ISth of November have b*on noted »a iwiivk roinark 
ob-'e fir display* of iiieteon*. or Mhootlne atari". Mi»dern acicnee ha4 ao far 
fuilo"! to nn^^^Mt any rrnM-nnWe theory f.ir their o\Utcn<>e, or to otitablinh 
any law^ by whieli tluy are (Toverned, forther than to obMrve tliat they 
have penoda of laaximnut rie^aeiu'y . Uitv of ihvf« ia JatiUary fld, ajMibcr 
April Wd, agida tha iwddia af Jam. Mth aT A«;piat, Wk af O a la b a r , mi 
rai of biMiiihar> Tha paataxt af ili. hawmw; ta In Vavanhar «r aaal 
jraar. Tha atmhar af ahoaiinc ataia la thoiif lit ta ha d m aaa l air nah yaar. 

SboMtiiff atani moTo In vnrj dlraothM, iiiaajr ma«inr .Ami tha aartlu 

Tiic fiict that ttio aanie meteor U often aeon hy |«r»iina at p«:inta very 
mole inrlicflte a eonnidcrable height and velocity to thcao apparently IneaH* 
aidanUa lia belie. Tw« aladenM at Oottii^m in lit*. ataDonad tbaa* 
aaliaaalnai 
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of th« h«iiv«nii, and nomrnMljr MM th« time ind path of tvuty shnotinn 
•Ur tii«y oK'fn-f !. Nom<! were not»«ii bs \mth, Imt of ihiwt whic-li wore, 
■ eoInpftH^'-lM f I r-.r obB«rrvatifln* furnif'hrij titr .Ura for ri-irii[iinifvi/ ihelr 
di^tAiK^s. iNiDc** thilt twitp ninrc iiircfilK^tTVAtirMi* liuVf tiO'.ii uiuile br ((Teal 
Ili0!ol*r* di»tril>«t<xi otot a )iiTgp nren of o"fintr> . nri'l Ihv re*till tt&* prnvrj 
tlut many of lhe?<e phfiiiMiiistin o<viir Al Ik-I^Iii^ i>f .VV^ milfn above Uio 
fiound, Vicing^, of onnntfl, far abnvf? the limit* of tlto atni'^i'lttfre. 

Tlie nir^ors f>fth« Crj'xtJil l*«l.vp hn\-f winonrictfj ibe iiilftitioii of 
k<>«piii|; 0|«n the exMUthn dHonsfaont Dir entire wintrT, TIic jxihlio are 
bf^iiiniti^ to Apiireoialft to Mvltti Md iw n ]<HMiniur^' epocuJuliou, it |>n>^ 
aitot* l» ku aHMb niM* ncW»(hl thm in ito fonwr JaiptrlM antniitian. 

Tlw lUr aftlw Amrlmii ]ii(Uliita,at CMl* Oanilttt, wo mi krpt o|wn 
ftr ■• tMg iiyefM at lnM^««)lv to 111* axlMinMor |]i*gi«R«w ati^ 
vplown. 

BarrowV ^ieant«r " Rotary" ttil-. <in rxluhltinn dmlllf tha httor flOTtlM 
of the time, |>)yit)|f alioiit the viririicv to rviiiiiit liorcbytaiftto M^paillM 
^IltL'rl■^t«l). The eii^ritie iriut Xakf.n apiirt, tiin Um^r tu nhovr IM MfflSlrM- 
lind and wear, and excited macli ii>lin>ni;i'''n fn>iti t!'e engfafan piaaaitt. 
The gold medal of the InBtinile wai> avranlt d to ll>p invi-ntor. 

A corrtapoiident of the IxitidiMi !ltiiIilH!r, ndvrrtliuf \<> (l e diuirrri-aMo 
hoat i»rradaeed \>y the Kii«-Hi;lita in any »rII-liif!itod apirtmrnt in warm 
we«ther, i"n|nf*»t8 an extra | ipc to »i>^"inip«iiy the irni- pif*, f.ir Ui* purpose 
of ofMiveyiniif air tVoni tiio cxtemal atm(>!*i'hen> to niipply t»'iTn'*r. ff^ 
laya down the pniper projiortloiia of tin? pipef* an follows ; g - l. : Tl.i' 
JtronuU of the Kranlttin In»t:tatv lake* np t}«i iileo, au'l cottKiit:!i>iA it w it^- 
tanlko. Va hm atalad ttwiAala plaD n It li |wbli5i>cd ; hnt ontieta fnr 
thalaalad tfr, aia,«faiaMa,midat»i««daB part af the fiia, and in our 
bttmUaaplnhathaaaiaiitUlpaitr WawaaMweaimnandllMiitioadopiwi 
in Uw OMrTiamoet Tkuipl^ tt BmIoo, u Tary nar iieirftMlaa. TboUghto 
an all placad la Iho ceil! nx- Eiic% l« proTWud iMt ■ chlaiiMgr Uadinf aal 
(hmiVk tba not; liberal <ir<'ninir» baliit; mads In athcr puis oTtlia nom to 
ailiiihairttka air batiig tnaucd <>r otl • rn i'M', aii t)i<^ wnithur toty nqnba. 
TUa Inmrna ytOftt and cartain vrn'i!nti'>n ; and ry-aectora ftmn aadk 
Immcr tlimw a noft, hriltiant liifiit ovrr the ro.-ini, without inflmnin^; or 
anooyln; the eyr^. 

Tlie ,\inflrican I'olytrrlinin .It>iimnl nhioota to tlie unc of the word 
•* pliyaifist," f Mm nr.w c<«ncd, diffic;ilt to pTi:iuuun«i, an^l aiH'aIlr<l for. 
Wa mgnt iwrfi'.-ily to nJl hut the lu^l r.t,jooti..r). 8oino word U wonted nior* 
WBTow and definite tlmn piii^-nplK r, yet i:iorr lirr«.l, p<-i|iiprelieDii|r«, and 
aaDTeuivtll lUui "eDgioe^r," " loeeliunic,'" "natural |.liili.-.jphnr," "ama- 
tinr In pi^iteal adaOMS**^ We wont » term which >li«ll (Q.^Judc all 
tb* IlHar, add JWt anM* tbaatogioal and »(n<<:ula(ive philosophy. We 
Ittiwawwa) Onto iwadtli*IViNMhtMi4<'j4yiiMm," bat tora^ It 
•ofdad Ibis onr aadiaagi* aa "pbTaidaii ■ maaMiv vaij flr ftam ta in- 
tent. We r-' ininpTxl " jiliyYliilen " to nil wrilem on ptiyfiAl (etaaota^iaA 
xrord whi<. Ii ' r h!i < dd alreo'ly ndoptud into thn nonieneiaUila af 
thanicK and euKinecriu^, and wo<dd here trivn it* Freneh daflDilloo, bat 
have already do4i« ao above. Do not underatjiiid it at) doi'tor, antD tile maM 
aTmaiUcat bhu an minit btllar iatonad in natnnl lawa tfaaaat pratoaL 



Vtm llnUtcoUent. 

J?if /v./iM-.-- ..5ui MiieiinUi'i Dmrinf-UvJi, Blackie it ii>;n, London, 
f^ili.lHir,,'!,. i,r!aB^fi>w, and New-Vork. 
A »<irit liow in cunrM of piiHioui.in. It ia inten,!r<t t,! be complete in 
M nunibt ra, of whieh * are already >s»iKd, and lie Wfaip n». The work 
ia uf imperlid qiurto" »u«iU by U iaeiiaa), and Ue\>Jk»utIy well |>laiu>(id 
ud mbniraMjr aiaaaiad In avaqr iwpaoL 

Ilia b«««d mainlf an tba tnadM «f La Btaoc, ud Ma nateof dunoB- 
■MaBind ttnttfftiaft aM adhaaad to llirai«h»al^ iMt iMatpoMiqf a cao- 
ridantbaiiMnntafaUiaraiid vataalilaiiiatlir. It lir it Itr tiama pniparta, 
ati £itgimtrr and .VaAinitf i \kk\, ruihor tbiin a teuher uf AnMlaanml air 
Tf>|K»tct^&pUioal DratiglitinK, itM lioLdi^ lurtli on its cover th« MRMVrbattda 
broad promiM of **a eontj>lete eunn&e uf tn.tr-.K7tt,>n f<^r the pTat'tl<aJ eqg|> 
necr". — a plcd/o which up]>ejirA to i^; :nn*lc i>owi, iiowevi^r, 90 far na prao* 
tioahlr^ in a work of Ihia kiivd. Ita iliii^traljuu). >if llni«tird niorhincry urs 
fVoin the latoat and lic«t vtHniplet. — a |>o^t)t 'jflcMi n.H milfi. ionlly cC'imidervd 
in ekemental work* ; and thoiich Iui),'li»h or Kretieh in nil itj" atylia, the fiict 
dt'^n'- r.. h .il i ,,tii j,:ir .;Uvely little from it* viilnc. y.w\ purt cjUlaiiis i ur ft 
full pa(ie plulvB, and •( |ki(;<9 of text, iiitcr'jicri*d with nurneroiia wooij rn- 
gnyin^. Tli« uatara and <u« of lotilminenlA, cuimirtietinn of ^conietrlnl 
fljfunat, *Uad« Unea and abading, proJecti«aa and pcmj^'cttve, |>cu«tratii>u* 



and larttMaMom af aaUi, tn al inada praUniliiaist to aoterioc i>p<m nhA 
U m»ix> e«p»<nn]rdMWb|f «riimdiaai]r,wliklbtalurlBb«tJiHtaaai(iMnaad 
in the ai^h tinmbar. Wa ihall lalka oaaailan toalkadaajpiiii tolUa boofc^aa 
It pFivTef-n, hilt 1M aaaamplga ta laeamnwndHvltnMt nuhaallaillmily. 
It may ho oMiii itod tttm tlw «f«at» af tba pobUabara, or ibrai^ any n. 
•pomiUa bookaaUar. 



Co ttea^cr* m!^ Cortftyonltciito, 

M^cr Ilamar-JV article in the prmnt BUmbar WtU pfotalllly ahwa Ua 
very Umrougii nmtheinatiral analyeia, 

■ni«laog««oti*ed bv Major Barnard, towanl -.Yx l .r.f i' ,1^ .ti l , :u:i3le, 
mIuM iMd to tba eandoaioo lliat lie di»lielicve« in i Ji,i p--iii.ti»,jiU; i, o^ uaioK 
haatod air «l «9 m • awllm igMtt. Ilbl*, *a wc arc aemml by' Hi^jor B. 
MBiaU; 1% baiwar, «* Hm aaa^ Jl mrt Hnll ji iMntcedea tiwt air baa 
laqialr iba advantaga afatoaM to Maoaar of baa«« tartttianaia. howaw, 
fntM dMUcaWia In Iba ■wty aflla mplagrMBt, wWah bm tlmteMa- 

ed the foiliir* of every attempt. 

T^.o piwtUat Jifimtiiti may yfi h* o rnv t mu. TbaasparinaiitafCbplaiii 

Ericeiioti hao, at leant, had the effect of uwakoning the attention of adentifle 
uid [fmcticaJ men to the uttbject, and we may »ooii hear of a ancceaaftil hot- 
fl'r euifine, ev»n if t! ..- inir-, now being placed In the ahip ahnald be inef- 

fi.;irjt. 

A .Imrt p«»irr»ph on ptgv m, aoma>aiKJa« iritb " Ib d tba optiatlaoa 
t:- r . 'einiiodliaagiiatUaa, tekvaiyibir noaa, lad auiy b* wMi 

liA.ce ruoiiinjf. 

I»">I" right in attaehlnif raocl) iin|-rT.ni e tii i/ic ►:ipp,-.„.,l i.r. visca 
of hydrogen In warmed Rmma. to lont; a-i S-Lii; irur., wiiit>li u. w.(i, ..>^eJ to do 
tba IB>«<;bicf, by deooinpoeiDg th» vapor, ia not acnaibly otydiiod f 

■> Artitao," N. J. rarbapa tba baat matbad of obt^olnf akahul, abao- 
lateiy purt^ latMpabOMIn (JMn. j«L,iHi^ wbM b Mdly 

thtlrt : — 

strong alef-hol la to l>« wtntrntod with ohloride of en .- n-n, n-j i the por- 
tion fimt distilled ftooi il ja to b« troatfd with perffcily drj sulphate of 
copier. Tba dv a»h in conUnl^B »ilh iba alcohol recovers ita bloa 
eolor, aad vban lUb aotar aaaiaa to ba p*«da«id, v»ia m no longor 
praaaot. 

"Q. H<V.," K. ){. Wa aaaftaa at aoaataan IranNiiMiHauiteriiiBa. 

rauceou the wlmla aum«al, II taapopnW belief that thalhrnamdainaaf 

wave-i <lr» alft WiK) bgP Aa daaaRf, Ixit how, why, and baw IIIMb,ll« Ml 
been reeordrd, a» we are twnro. The fiirt that a few oWrvat-ona by l>r. 
Poorwhy (»ce vol. i, p. Si\ when a pasMincer on a Hteami.hip, have boeo 
cnpifld crtcnaiveJy and preserved with interei^t, im ««llicicnt proof of the 
pnneity of obaervatioiia. Lieut. Lynch, V. S. N., who explored tJie Dead 
Sem in 1?H», ap<»k» of •♦a* like " the aledge-haniiuem of Titan" t" h<i% the 
fda anddenly >top|ied, and the wavca aunk at once to rc»t. In 1". . e niinr.i,-!. 
tba Ma wji» uiuuoved, eveo by audaUiUoa. lie a»crih*n this Imlv rwunrk- 
•Ma aOte to tba aallaiaaaftba iMtar. 

«W. 11, Jr.," Hna, Hm "AHariam Aiaociatioo for the Dimnlon of 
SahNMa" iMt malaa arnh al ruiadalpbia) In Saptaiabar, itu, bnt it had 
liaan In ariatenaa aa an aaaa daCfltt afitatdoglala, nrnf" Umarlinn Qaoiogula 
aud Natnndltt*," hoiu* eiirht or nine yenrfi prairtoaa. 

" A. H, G.," Pa. The uii!y caK-nlAtion ontbaautjaali mTaaallttttobaas 
Been, mada tba arbob auoant of haul ftan tba aa» abawbad btavapanUan, 
cqtul toiMlllat • bad ericaabMitW ftatlliMt,apiaad«««r Ua wbal* 
earth. 

"T," Ohio. Althongl ; , .i> ■ leam by auch aMiiranon that the paat 
ecndiint nf oar joomal hv b«eu ac«i!]>i«Mg, tba favor voiild ba otora r-frjit- 
aiCc, nn<l probably more anbatantialptf jan WMld «ft»t palaain namiaaad* 
Uig it to yuur nricnda. 

"d.r.," M. Y. W« tpaairilb 70* atmcct jierfectly, and efaall prracat 
;aar laltar mbImiiiQl Ibaald jtM vliit tbU eity, let lu o>iu|i«r« oataa" 
vith yoa. 

-tt.y,TL,^'R. T. Wa hare a pnijadiat in btrar of b^aakwinanad 
ar laaond quality Icatlior for belting, bat ahaU tiwit Hiaaoijaat at aaat 

lanfib In «nr next iasue. 

"L.," Canada. It ia idwaya much more a^rreenble tobm tba twl wamf 
nf a corrtapcindent, if only co]ifl>lei>tially. Your anngcation appaata piBOU- 

culalo, however, and wc will prcaent it lu the next iminher, 

" A. L. H.," N. Y. The only way in to altich yinir»clf In some anbordl- 
nale capnrily to Homo engiiict ritiir corpi, and rely on your iHipshriitlea, and 
the practice thii» obtained, to n i- • \ ui No particulo- li trr r nf aUD fa 
iuiiiiiiiHl by tlw tjti« " C E. ;" you may oaauuie it now if you chooaa. 
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BBZ8TOL-8 ROTART STEAM ZUrOINB. 



?taw Xtv. 



Tn Botaijr Stgine employed in the CrytiUH Pnlacc dnring: the 
Mrllar p«r!od of tin exiiibitinn to give motion to the Itur^e \(\>iu! 
planinp :ir.il ■ tlu r mnohinory, in the wess, nt tin' ^■\■.romity of tJio 
innohin<i:i7 af(i4irtin<^nt. the Mihjuct of plate XIV. It is Bimitar 
in nlnui!<t cvcrj- rc^pt'ct to the ono in use as an auxiliary enj?ii-t a 
Vmnrd line t-f Ward's line of Bteainen, plying l»etweea Chirago 
ail ', Ivtrult. !i 1 1(1 is the invention of Hirhard C. BrUto), Es"]-. of 
tile form«r pkoa, who obtained ft pfttwt ia July Iwt. The enif^ 
kaa been dw jwleirtecl in IVepoe end Englwd. 

We diMgree vftb many, donbtle.'*^* a iii^)oit^ nt « 
irfao MnuMerntny eiigincit iinpracticables and at iH events, 
titiite of advuQtaKi'it. It is tlieoretirally |»oi!i!iMi' f c a rntary to be 
tnoro pcununiicul, both of spac* and of stemn, \hi\u miy recipro- 
Csiiir.^r rtiL-iii.j. W;iiviri^' v!irir, '.y tliL' ■■;ik -li' 'ii-. •>( nmstiuit, as com- 
partMi vt itli iuteruiiium [K>wer, the icni l>y the rrnnl;, &c., on wliich 
many ridiculous views have been advanced by either party, a d<y 
Mrabie rotary mty IMS, and has be«D 4li!i«over«d. Onr Aogoct 
Damli«r, page 16ft, details thu cugtM of Ebeneier Bftrmn^ wliieb 
tn most eeen ee*ml tiiues in >,ctivia ^pentien iriths |iibiiiiiib 
of leie thn 1 lb. I17 lEeaiinsn's g»ug«. The Bnmnvi nglBe It 
tudoobtcdly nn.«nrpas«ed, if not nnsnrpassaUe^ at ftfinctteal and 
coriTcnloot rotary engine, rendering arailable th« whole moaitnrii 
of «t<;'am gvnuratvd, willioilt \i<^-- in ; il-^ju-'"". :iii'i i:;iiisni.r im troulilo 
in its workinu. There are Bom« poiui*, howeviT, ia '.vhic h t)ii* 
eiipne I'V Mr. itristol excels, in theoretical perfeotiMD. c-vm t).r«t <rr 
Got. liiirrowit, anionic irhiob are proviition^ for working tlie atMm ex- 
Ola'iively, and for renderbig die whole iwlf-a^jnsting to the shaft. 

Fig. I. plate XIV, ia a panpectiva view of the ei^pne as finally 
iRiproved by tlie inventor, bebK eomewbat rfvpler lit appearance 
tban tbat is the esUbitton. Tbe onler cySnder or eaae^ in which 
the itcaoi irhaal with lla wisp revolre, haiigi nther dellratcly, 
tmt inalf, I17 two Ingi narhad F, with lih«rty lo play or incline in 
any direction, or to Mediate «]1ghtly to adjust itiwlf to any kendu or 
niisplaot TiR'iit •>( t'.f -li:ift. Fi::. 2 is a v,Tti:'.il liiiL;,'iti:<liiiii.l -.■■(■t jiii. 
and tigiir* Ji i- n Tiun^v, r-f vi r-ii iil 6f■l■tl^•Il. Tin' surne ktl^rsul' 
tefereni'o indii :it^' li/:i- j aitH- 

A U tlie frame of tlie engiiie; H H are tiie joamal boxes for re- 
ceiving tl'.e main -ihan, K, to which the revolving port of the engine 
iaaecrored; C, is a ^lluder ; it is bored true, ftoed at the audi and 
iararroniKiedby aaleamoaieiEt width it teiiidi«l«Ubtm logs, 
V F; the lower rarfaee of theee tugs are sltithtlr oonvax aad net 
OB nttaUa bearing plates, a, which sre a4jiistabla by set atawwa t» 
adapt it to the bear! ng su r foc'es of tlio shaft, S. The doable steam 
ease, E, hsM two pa»iigi'<i, b ft', ( figure 2), both eneSrdIng the cylinder, 

but ind. I" I Ill of each other, thr 'mh :iiiniihk':n>ii^' «ith the 

interior <<i tliC ryliiidor, by o|>enin(r<s c, und J, tlie otlier conitnanicat- 
Ing witli the same tlirnujrh and d' (^nio flpnre). tither of tiiese 
passages are nsed as a channel for the st««in (the other serving as ex- 
houst). the choice beisfj; (Itesilisd by the position of the »lide valve, II. 
On the ii Uie steam chesi,0, wbish is sopplied bf steam fimn the 



bolter by pipe, S. K tJie e^lmu«i pl|H', to receive the H]>ent steam 
tlirongh the uNbftn>t. purl./itie^. 2 and 3). N X' N ' N ' are four 
oliding pistons. They (ire xtil In •"hil", I I I I, of the «tc:iiii .vln i l, 
which is coMi|Hifod of cjlimler, I>, having 11 huh, g, 5ecar,?<i on the 
sbaft, S. R R arc two tixed iibnUiictits iitfuclied to the fixed cylin- 
der, V ; these have pan Viug lMir», ni vi, which arv ndjiistcd 1>y iscfsws, 
p p, to press steam tii;ht Stpnnat tlit- rotnry c_\liiiilcr. Tlie cylinder, 
0, beioc elatiooai7, the steam acting inaide of it on tlie sQdcn 
If N' V K'", mosea the wheel eomposed of D, 9, S» with ito emdi, 
arms, and ellden, forming the rotating jtart- of t he engine. Wwn 
the eogioe is miminir, it takes iIm ateam by ofily one of the slide 
valve ports, and is shown in tigiire 2, to b* tnkin;: it by the jinsKige, 
t. When iiioving in tt ciMitrnry (ruwtion it t«kf< Its ntcam by fho 
pasiMgo, S, where it is now ftlnxvii e\hnii>'titi(.' the stentn through 
the cavity of the i>ido t'ulvo, II. ami Ihrooj^i tJie exhau«( |>ort,^ 
into the pipe, K. The »llde valve f><r revenillg the modOD of the 
engine, is worked by a levor. I (tig. 1 ). 

Tlie steam Ls now shown as ndniitieil tliron;;1i the porbie^ if 
on both sidee of the engine, tlwse at the riglit hand ndci, iigne t, 
OB flw onwr aido of die abotnxoti and on the left side iKneatb 
the dMttmntii nalHoc Oe aai^ ntato In the direetion of the 
arrow. Of eonne the steam esbansts at the riirht ham) ai« thmdfib 
tlii> jMirt- l;, !ow the abutment, iitid on the li ft liiiiid side iibove tho 
ahuUuviit, — When the enaine is movinir in 11 CHiitrary direction, 
the present steam i ;i - il - I •cotue thocxhniHr pa-Mitfc7<. 

The general arrl»Jl^-t•lu^!nt of the eii;!trie will imw ):* readily 
comprehcndod. Tho fllderi", N N' N" X'". are in turn I'nrced out 
a«rQs« the chamber, or i*|>Ai>e, w hich (-\i.',t« between tite tised eylin- 
der, C, and tho revolving cylinder, or 8l«sm*«heel, D. In Oat 
poeiiion, eaeh feels the Aill forea of the steam na^ It hat paiead 
000 of the axfantist ptmi^M, -when it is at onoo rellesed of aH 
preasnre, in any direction, and is immedistely oft^m ardii forced in, 
by meeting the incKned rarf«e« of tlie almtnienf, until its edge is 
tlii>li Willi :'ie periphery of cylinder I). In this pt»siti.in, it piysses 
thi- a]a x Iff abutment, or the nbutment (iroper : nfier which It 
la !ur:iiti t'irn-1 nut, pressing slightly, with its outer fdgi>, on lh« 
other inclined Korfacc of the al>ntiiiont nntil it i^ nitnin fairly reetiog 
against the interior of llie cylinder. (/. and sii{i]>ort!ng thofbtl p w a- 
tare of the ateam. In other words, ea«h itllder rides op on «im side 
of earii dMtmint aad do|rn 00 tho other, tlie ildct of tho abaU 
aantbai^g shaped with an easy cnrr* to ibdILinte tho operation. 

II win ho aaeo on atttotivo examlnadon, that eadi slider, when 
in WOlhni, ontward or inward, is in [HTlcct c tiilihrio with rc^'ard 
to the prcsmire. It does not coniinence to draw in until relieved 
of llic [ 11 - -III 1 Iiiii 1 it, and in ^lidine otiiwaril Ik-i!i si<Tcv are alike 
snbjti U-d to tln! pres^nrc, so tli-nt the frlrlion attending this 
Terj- important operation is necessarily tritling. A stilllclcut amount 
of play in alloweil to en.ible the ^teniii free pnsfie.^.' Ktwcen the an- 
nular working chatnber, : r l lli j ■ iirill tpares. / / / that tho 

motion of the sliden is neitiier assisted nor repelled by ihe force of 
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tiMitMmonitoailtM. It ramilM to lie leen what mMun am do- 
Tbad for fixving «•( the didens ■vthUb, Mtou^ not ptrtieiilarljr 
Nsiatcd, woaM of coarw reqnira aome efileltnt racam to iiMim 

prompt iin<l oertftln Mtinn, m nil ca^v. nii'l nmler iill cirriiinstAnce*. 

ThU i« ii<'<Mmi>ll'»h«! by t!iBi1ir>.>ot furw of «t«*iii ui-tii)^in »miill 
•epBTOto i vliivl. i -.ln :ir t!n' v-ii l ol' lar'li flidiT. StOttU piKti'iiN 'J «, in 
till-so cvliii'!vr~ nr.- ('■niiiiM-tt'il to projcetiorN on tin- of llio 

slidir-. mill the Im.-. o nf -iicli ^tt'am a* iii:>y !it tlic time bo in 
iU oi>rre>pi>n<liii^ c-Mvity, /. At tin- tii!!.- wli. ti nuy sliilcr is n.'<niiii'<J 
to be tltni^t out, it ill Mirroilixli il !n n: lull preiwire, wliii'li 

act* 00 the small pUtotu at eadi end, ntiO wli«n all U properly ad- 
jnitad, infOKs tim pnimiit morament of tho attdar te Mlaiwi^g 
down th« (team aide (»f the abotOMBt Thb povlioii of tiw op«^ 
ation is aomewltat open to ohfiMition, as all azeHS tt not only wait* 
of steam, but prodticw frirtinn in drivin;; onl tlie »!iiU-r«. wlili li, if 
cariii-il to extremes. iiii-.'Iit l.u itijtinon«. Tin' rtlativo -.Izi' ut' tlic 
;. liliiliT-v »■< '■• Hip '. v. ;t '. t|i.> nnin irjr, nm-l <'.k'|*iiil *<itiic- 
wliut on ilie jirc'^-tii'L' iK lu ]'<■ t-ii ; il ir. tin' .■iiL'ine- 

Ttie priiulp-il fi-:ttii:'i-i III til.' itiL'i-ii", -II till- ;i- tlit^y rr-i. ml il.' tiist 
of (-ol. HairoHn, were fully diseusseil in uur Auftu-t number, 
pa^ 1 Oil. Ttie I'utary was there oorapaied with the reciproiMiling 
•ngina, and we will here eonfino onnalf to the pointa of ditfarenoa 
balwaan diia and tlie en^JW then prawnled, whioh Iw foaad 
to oondat Id the following; — 

laL The matbnd of fixing the engine to admit of ready aiclfuit- 
nani, »r of H-lf-inlJnxtineiit to the line of the «Iinft. 

2. TliB ini'tlioil of tnoviiiir tlio ••IliU-n' or »iiiu'« out atiO in, and 
the fnct ••( ;l;'.ir nn'i in^- iirnl.T .i ' 'nliiii"!.' "{ pri-- ;ri'. 

8. Til.' air;'lii 'Il • ^' .i tiii-nH uinl coii-'c'iULiit vx|Miui>ire wurk- 
ing of tt.u -tL'jii}. 

4. Tlie aliwuco of packitig nbont tlia ilidera. 

5. Thediflbmitnathodaor rannbig^aitdotfaardetailaarStdo 
iiniw irlanco. 

On iIk' ilr-t point, tniich might faaaiM witli profit, botafow 
montlM of axparicaea would Iw of mora daeiaive ralne. The filed 
aylindar of the Barrowa engine b ndjnaled firmly in itii place, and 
the iiliaft nuut be kept in its centre. In Mr. BriiitoPa, on the oon- 
Itnry tlio cylinder n inip[<ort<M] by the two Ins* ntone, nnil nut* 
enil«lt.i' aL,'iiin-.t tlio nh llic . ^Ii:iiK r Tin- I'vIinOcr 

ii« mliiTwi-,- at ptTti'vl lilwrly to u.hqtt ii-.-ir [u iln' ■.lia'l. iind tf> 
follow it .-iluiiit sliuiild it bo aliowtsl !■> ^.v't ruir W._- have 

Mid tlmt llie tixcil ryliii<Ur ia ■.upporriil by ib.' lii^'-, F, 1', an<l by 
tiie packini; rini^ at itii en<l«, we should H>bl the aUninK'HiH which 
prqiect inward ttota ila si<ltw,an<l by bearing fairly ami steadily agwMt 
the inner tqriiuiler or steam wliecl, aastst in maintaining ita perfect 
eonoMitricity. Mr. Bristol's en^aa obrioDaiy appear* to b« anpefler 
in dda respect, altboui^ aoder eertain eaakditiana, ita opentkm, 
where it might be ezpoaad to other atraina, as in a tteamir In » 
heary sea, inij^ht increow! rather than relieve tlie dimonltie!. 



Tlie 111. !!'...] ,,f 



tl,.- 



• ■i-^iry »li<liii^ iiiotioi: t.j tbi' nitiu't 



is the >;r>'ftt iV iture o! the itivo'.iiiini. lieini,' liris-ou oiitwiirilly 1'\ 
ftoain. tlii'ir i-'iIl:"' uro |ii ih i ily fr<-»! to ailjii^t ih.'iii-i l > ,w i,. jhr in- 
terior ot" the tylinder or to the iiKliiieil «iiks ot liie sbutnicntfl wiili 
snUii iunt tii?l><ne« without lacking: the eilpe? of th«ao winps fhoiild 
li«v« been rounded in fig. 8, as the;^ would Hxm soipnra sudi a 
form, even were they not originBlIy ao eanstructed. The steam, 
wUeh, eating inthaamiU aylindews **i f « <e we the alider ootward 
mdially, ia allowed to eeoepe with tlw exlmt faefera tooeUng the 
ahutnunt. The perfection of this npcratinn, however, most be a 
work of liino, and it may be awinniorl tlmt tli« TJristol eiiffine work- 
<h! very nifii ,ly wn'ihl maintain an .-ilmo*l i iitirinn.i' |in-^~nre in the 
gniall I ylio'ii-r-. nial.in;; iLrin almiff<t vjiii^ :il''ii" |.; >;,riiiL-<- 'VUU 
U c>t' lirh- iiii;^ir|;iii.-i.' -n loiii; if< the motion is obliii:u-il, tli.- Iri. -.inii 

of tUo sliders agaiu»t tlie M(le« of ilie abutituMits alone boiiig some- 



what inereaatd; Iwt nt ordinary ^teedt the opantkn la pfovedtn 
be ncarlly farfMt 

A dWcalty b found in pnetice to arise foom flw ofcarional re- 
foiial of tlie small pistona to act, or ratlier tlieir failure to bring out 
the slider in time to be of eflert. Tliii^, a]thuii|;h never orcnrriiig 
whi-Mi prope;ly ailjustc-J, ^K■^■^L■.io!:^ trouble when the wnall i \rmiler< 
have hiL-n lately ami t:;.'lilly ro].a< ku(l ; or wlu n, t'r. an an', i kkw, 
the pr.'S.-ur.? hai' U en allow ed to i-'i I pnrtirularly "o«. Th..- vliL-hl 
uiii ertainty in the wurking of ihia part, W, ill our view, the great- 
n<t, in fact the only xerious ol^iceHeit to the plan, lu extent maj 
beet be pro\ e<1 by |>raoiii-«. 

The aiii'linition of the cut-off valve is aomewhat diflorent In 
mr engnrrlng ftom that in the Exhibition. The engine there run- 
ning, este off bgr n lia^ rotary valve in the ataam passage above 
the velve chest The valve employed is repre- 
sented in the acoompanying eat Tike cutuff 
va!vL delineated in our plate i* <Ie>iitiu-<l ii« su 
imiiruveiiient, and allliou;;h not very rleurly rc[>- 
re-etileil. will be reailily nreler-locl as a ilide 
valve working in a cavity beneath the main 
valve, H (tig. i oidy). It ia ujient'd by a cam on 
the qrUnder end, and cluesd by tlie eoiled spring. The time it 
is kept open depeodlngoa the form of the cam, A, wbieli is 



It win be notleed UwtUr. JUkbd dependa on die nniforni wear 
of the nivtsl to maintain atoaaa^i^t Juints at tite linco of rootaet of 

all the w'e4iriiiKiiurfiMee, withont the intervention of |>aeking. Unliko 
the rei ii roeaung engine, which allows any liaril iilaee in citlivr tho 
pis;on or the rvliixler to out into the other by oontisinal and repeat- 
ed e"ntaet. the rotary rjii'licn in-nri^ in Li:- vi. st, aae^jnal wetV 
on all iln parli^, and <<>iw<]neiit perpt tnal tiithtm.--. 

Tlie packing Iwira, m t», of the abuinu nt, are tongned together, 
aea fig. 4, and kept to tlivir work by k-i xervWK as there represented. 
The qnoin pieces extend the packing burs, oompenseta for end 
mar, and keep tight Joints in every direction. 

Ve glv« the pteAranee «Mi|ttivoeany to Ool. Bamwa* engine as 
the best Rotary ever yet constructed ; sorh, however, nuiy nut b* 
the conclusion of ell, we have therefore given both a full description. 



I the the tmns or ear laat nnntier, ■ eompsny bis Iwsn ]ne«i|MMted, 
with a sapltil of one adIOe* dallar* (JoMph Krlknap, Pteatx l^aadiy, 
Pnrideot), Ibr the laanolMiiri of comignied boiler plalis, «a lbs pslaitt 

gnnted to Kloiisni MnntironMiry, in Msy hsL Our lut nonilisr exblhlted 
> Motion ot « netuni tuv nisrioe boiler, havint Ihs flats slid flra-box ttm- 
Mtruete.l "u ihi» ]':i'enr. It w« i'Te»*iileil firiiplv ftji s new Inventioa of 
intere«t ; ut iI in m-id\ !> iiele!.. j iije -^M, I'riel' uilufloii mna made to 
\\* tiK^t prominsDt fMturo — the increase of flrsanrfaoe. The »al\jM>t new 
dcM-rvcfi s mars thoseogk easodaalion, aad «e wBI emvMS It ssmewhat 

in HuCaib 

A slii rt of eiirrnifnteit iron is of the ssnts •!«•, weight, end s t'.ic in- 
Tenior) of stKint ibc wimij ce»t asaoorvespoiMliiigshecl of onliiiiiry iron. Tlio 



edgiaaia in no < 



by the 



but si« left plnin, to fHeilitiito 
the riveting. A nbect of i^iiiu 
boBsr irm, after bahig rollsd 
down to the rsqalrsd lUekiMM, 
b< iMsssd saoeessivs^ tbreagk 
tlie diflbieat eomgstoil nils, tin 
it ■» eorriiiriitod t<i aiiy dp]>tli rc- 
qnirc'l, hut alwiiy» leavluir llio 
e^l^efi intiict. in itrln<-h to punch 
the ht^v9 i'jT Itic nvetK, ss IS|K 
-'"'-*-' *** '— - 1 ' '-^ rrHriifi'd in fi/. 1, Tito iiccsa- 

imry strenirtii.iiiiilitrt" 'ffiiii^tsnd 
ta]l<irir. i^ thll« J.rr-, rstd m ti e l-nriler, ^.il Ilie i-r.iritiu! niet:il. II lid no 

mure. riiiiwi.'-nL- in ti.e »i.:ne i:i; l"i.e.l. l' i'lImii » iTom thin n.cil'.i>i i>( eer> 
mgntiog, ibst the weight of a boiitr «f ■■<)' giveu ulie end fono i* not aflceled 
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in th<: Uy±-': )>.v il.c ^iiibiititiltiaDor the «0(nicM«l Ibr dwi^HB iMi, 1l«r il 

'Chb Ukem*^*^ of lir.' *nrfu<X' i» »iiiWi'icniIy obvi<i*.i*, niu\, aUljLii.i|{U tlio main 
pmiit, if rO'inirtM rr.il u yv>y-ii\i! wvrl. Th» (i*'r':f nliijo u('infrcBW* (luj^^ti*!* 
oil tlioilofitK ot* thi! »'virrti.'ii'-i'-'ii-», Tim t'ijrriiirt^tinTj'^ may >ic matli; of iiny 
»lL'|'Ih nii'-iiri?-,!, Ir nii ti >• ;L'}tl %Mivy iiii>l*tlitlinn lo ii full Koiiillii <>G, tTOvi'u 
miii'li ^lf»^[.rr. Ihr liiiiii l-eitirf I'sitiiul in tli* rspl'ilv «ic<TP-ii.iiit!i tbiL-Tii.L'^'' of 

Ul<iH)l taI. 'llic "Illy <i>rril-::alLvl L>ui:i;r iron Vtt ill tl'-), In our ItHowl. ilir. li 

of n ■Wiith oniiiil aSiu'- imir lli>- hniivllli i>f 11:5 i.-orrui.'uti<iii» ; il-'« cr':.-. ->■<.- 
tiou i:iituuicitig of u Miriiia uf iiUuu iiica, aUutfti llui tlivUtin, )u iu l i^;. 2. 



.1': 




At'liotiifh tlwi paliMit*;t*T w» Ihjik, rrcommr:n<Ii» comijjalini? to A depth 
•t^uiJ i)Hibn»dtli b«(m)«)k ll»' pr'>initi<MK'<!>, wliii'li Utltir Itonlwaij s liiis uiimIu 
two iuclMa. It MBMlnB lor hiili furiliir uK|>t.'riiii>.-ai, ind pet(i«|<»lb«b|iM 
Bf«da«til«tablatiiBa,tad«V(rIo[K ilir pnipitr propgrtiMllwtWQMbraillliyiKl 
to bo udoiiioii, amlor dlBinMit ctmnnttanoif , or parliap* miim iriw 
aiatlM«uitl«d rcMtUm, vbicb •hoalil iiB^r«<l drcaauitiaMi «xi*t> 

Tha dimiubhnl tbSdctiMi of lb* ooimvatwi phte, when not eMTwd to 
•ison, i» bencMil, bgr allowia^ tb« but much man nadtty to pmnMtOi 
In ftbott, tomguling iron irlve» it mohs flti- surface, ami, at tbe awne ttiii4i, 
mjlktil Out bMMUOil WUiWcv tnon •<i-ii!iiti\ We m ncil awafo of any rx- 
pcriiiH^iiU trii.-!inj{ to prove* ^Jirrrily cl.a otfcv:it "f tl-it'kiic** tlie *ii1ul' of 
l(s«*iii>: H'.irfarii iu *t» u.i* t^tilcp™. A>*Mnruiiii; a (fivvit luuoiuit of wntrr jwr 
h'MiT ti'iK* t'^*iii",tr«t'.il I'll It p'|nur»! I'i»ot of fiirniKyi-LTuTrti otic liu'ii III irk. linw 
riuK'li wi>ti]J Ik; L'vaporatL'd ireri! it luilf sn iiirh, or iiK-li tiiiclt, with 

llic ^ikm« art.-* Ttii'rr urc iii> iniiniiN of »cli;inif it Uieorctii'oHji' ; but it it 
pliitri tiii^t >.]t>i"r)*.-i«intf tilo tiiirk'.i4f«:< U o>]iilvnli>tit, in otir rv!«]»«-cty lo inalcti^ 
il a l-:ltor ("in IrK'tr'r — il Uti- It*- "lli*tano.' to iwr '.■<iii'!iiclc<l. 

Tin; irmanliitilir;* thiiA f irnirj on tiu? intfrior of t!ir rtnps, alUiOllfb l»oi 
•Rffi' ^dit xoiifiihif to iitftfct tin diaagUi, or«tite lubUeg CnvoniUato t more 
ioti-niiti^ Lotitact of OS tbo ftodiiou of oombiiatkMt wilb tbo mmd. Mid oon- 
•e<|iu'iitly vriib tho water, tht mttl* Hid fhwM mij bi lMiei«l to roll 
anxiad in tboai corrwailona. anacMidvoly bttactiw dl imrIoim to iba oiit- 
■Uk, ami pftv«Dt1ii; any thrwd of bat flam* fhtnt pMibW Ikfoiitli tba Mid- 
JIti of tti<i fliR' niiiiout cifi ci. Wc u-.tnirli titilo fi^roo lo ibit pohit liowovar. 

A ni rioii' prnrtiad ilitK.iiliy, Jitvn'iir.i! tlio roiHtnoilon of boUan IWmb 
i run, lie- iu tlio Imsi-iliti atid Sttiuir of tin; piutivt. Cormjfatcfl iron il 
Imi)i\:ii'"jly -dlf iiu<1 :iutuniiairr:t^tlf; in tlir liirt'riion of it* If n^jtb, azul tli« 
ur liliiiry iw-u.iiii; r.tli, woli]<1 iu)iirf> itj* form. Tll« tVia' platfs now in llwi 
Uirtj. .'iir'.iiil ;vt till' r.^Miuir-iii'li, whiTu it r:tn txs don* with i^rcat nicety, if 
rt'|itito.E. iiini to iiii> rii'li'i* ilt-in.'-! : hut to work llit rnutfrijil pf"|«rly, wary 
iM.ilrr ;<liop ino-t ha\t! a of rorrilirntr-.l IwiKliutr rollrrs. ;>otn4iirlial ii]>- 
pr-'\iin:itlri^ the proi*i'r form of iH:.rTMi.Mtlon. Witli n nnif >nn ^TMoflA of 
two iiirtf-* i"'tvri-pii v.ach rltl_'*t, tlio ]Tm\ iiliiitf of all tliP ilpplimtQJl Alf MftVO- 
iiirn'ly woriiiri^' tin* piiite woiiKl uol <lilll:*uli or cxpciiitivi-. 

Tha itiflTnuiM of enrTtt;^e<t iron, h>>a-rv?r, n^XiU a frAttirc of utrr-npth 
of Importance warral^r I(m than lb* incremed ati<i tbiiiueir ite 8iu-fa<<c. lu 
•11 aaxa «Imn flat amfton have to aB|>|>wt • pnaauiv, w at tbo lidca and 
lofo of Ire-boMi, aldao of mitar alitlb, A*., iha iMbiMiM (faita obtained to 
connianct any i!liaB|a of ftrm la oImmi UmilwiUfe Iti •dhroaitts bivo pn>' 
bibly «laiinail IM> much la aMWnlay no aliQ« lo bo dorinUt in mppoitlof 
the aUaa or arob of a (braaoo, bnt tholr n mt t ilg la oarlifarfy «<qr aiarty ol^ 
Tlatod. Tb« abatly of comfalad imi to wilhataad atrwno of this kind hio 
bon •>qf1!i i.;riily »bo»n in other applirationa, panicabirly to roofli and Uto- 
boot>, Krj.iii in" rorxu/atf^l Iviatii liuviiijr be*n hottilmlo, if not tluHimad*, 
of tiiuoa fuli.i'i- to U'ow* of ih« KCVi•r<1^t cimnirtfr, vrltlioiii ncnrct-Oy the 
ttll^'lit'j't iiidtiitiition. I '"rnliT^U'-l irim at oiiov doc» airiiy u-ith tl>L> wilflcr- 
n^--* r<f •luy'^ wliii-ti ciiokimb«r th« hiirii-p'L'5;*iim V#oilpr, and may render 
pnt<-'i-:i;:iblo iiiiiiiy iuipruvrntunlff, wliich have licrrtoforv exiiitfd <Hily on 
j>ip.;r, or p»rS»p» havo not jct i'n(rir<;»ted tlicmsslvt* to the most active 
iin;ii;iiiiiiton. 

b'uvU ua ev*ry ^tibjvct imisVnecotnpaiiT or ratJipr miint prprt*do nwort- 
iiif> Tba liauill of oiporfnMitii on Uia atratcth of corraitMrd iii>'<»l iiove 
Mvar, tooar hiwwl«dfe«, hica cwnrralixni loto f<Htnali>, and wc only diutl 
wUh imhtod Oimf . A fntwidilrt F4rciibt«Kl by (ho proprietor* «f tho JMrtaot 
eonbuBO the Nh>«r1iic> whidi «a ttanicrtba aniira, leairliig taob i» drawbia 
>nrneon«lt>*toaa;— 



*' A l*'Mf(;r i*ix r. t't lonjT H'lO i i^ pim-l in Nci^ Vi rV. Ih-!- fltiL* of plain 

itoi]i;r pLli- ""y .;'J-(/-'r r hO ■ .'■!! iii;il ^jrii- jo. ,'.</iti il;;ijtn.ler, iJtO 

ciin'r finli of ('"I rlli.■.^l^.■•.l ir ■ ./ „n ir,,-h \\,:i r.. iiiid ttMit}^ kndwa 

iu lUiuru'l. r. l!^dr!.■.llll• pt. h ii. iipj.).i'd t)i.' l^'.l r. loi.i iliojl«»«»*- • 

\iiiji'nil ii:lVi:i;t:,' i^o- 1 iitt oilier -lo ll of o-rrii*;-'':-! no IkI," 

f\i'ir -:ii)^ of iH-.il. r ; - 1. •■11. fi iirlli f f dri ln«h tliifit and « fiirt 11 iBCboa 
ill It:ii^*".li, wiTL- fi>t».-,l ill fsL'u-VojV. iti lliu foUotvirii' iitaiiiu'r: — 

" TW of •l:L'lll WflV Ullt ill lllV iVpii iif 111! r-.roh :|l tin' . 1 1 1. <l ! Oil 'if tlnir 

lioit'tll. loM iiiirnli.' (Wii stlip^ Hi'Tf .jMTrnL'Hti '1 I'V pfi«-'.iii^ ttir i;i tl.rotiL'ii 
ri.l\ r» ,if th" ri'i^^ iirptl >|ia|>0, Im of i :.i ii n rni.-.itii n 1, inir olii* in. Ii. 

TI ■ iirv.'i rill- w.To pliwvd in sii!'.- io miIi', ;ir.il \v(ivl.' ! ^\^:ll pij 

in^n. 'J o-* tlrvt ] uir, ir*titfiot:iic' i i pL.iii irvoi, ficidcti Willi n jirDniwre of 
MM tW: tin: s :or>.t I'.iTi.i.-.'.i. .1 >inp> ut-r« loaJail whh lS,nM IIm., and 
aftepiriir,!:. \vi:l. :T,>"-i wi'l.oot »iiy |'<'rui'ptllje ikflecttoD." 

Tin- I'iO!o'A jti>t lot w:,-* III piled lit WnsliltiL'i'oi : — 

*' T^^ 'I . viili'Ii — ' I'e p';t'lt, tl i. r.l hr r f r mijulril — cri.'li '.'A il:i-1ir> Inn/, SI 
illHi*-- I'l <li:.l|.rt- T. rihil 'iMi- .■ l'- I^i ' f:'!! iln-l tl.ii'i^, A fr_nii-ni.rli 1 Ti!- 

joi'i'>i. wl-;i.*ii o-tv^ ri il t 'o 1 Mlir-^ Ini^tli -il tin- (yiiii'li'i- nioi "Ik tliir.* of 
till ir .li;tm.-',i-r, Tlii-* I'r.oiH-ni.rL w .l-* |.!iicTii i n t.ji iif tin- ryllinlrr', mid 
loji.K d w ,t 1: -ilir il-ili. 'I t. I pl.*iil ir->?t <«'> Iitl^ler i tiliiipM-d lllidrr a nci.:lr. of 
ll'i' IJk. liii- <.,rnl^-'.U'.| IliH- nil- w-.i^'iit-il yilth 17,1'ioJiH.. uJiu ri.-iiiaii;cd 
■»;'.« r;il diiyri illid'.r orL'--i:rt' w jOi'jilt any di lif-ti-ai." 

Tile point of I'uiltir.' iu i iir prr-ir.t form* i^f Ixnl* r iu lliu co}» 

lapHiii^,- of Unai. Th'-- tlnv-kio n of nm'.oil ciiiiiiri ». :i Ik iii< r«»i«l, ar In 
siwli ctw it ladea and Liutluu Oi all the acciUtrnta to i-ldautbuatli, wbicb IM 
m iMmorom on our AnarioaB rinN» fnm Mio75 per ecitLaro dttediMCiljr 
lo tlio ooHapKbie of flnaa. Tlito *oarM of danffrr nugr bo oniire^ •brlatod 
by iha isomigalcd InHit whila tba molal will at tho aamo tima ha thbrnarml 
llghlor. 

WHh Kfard to diVKt loaMio MialnH, tbo now matorlil pofifOfWR a nwh 
emMar dtivDRth In OM dirMion thau to BDotliar. It mi^ not h«v« oernrnd 

to the fvtidor, l-'Ut U i'TtlM.*'i'-> Inif, llml 'lii' ^tritiii • ii ti.i ^3l»H i f a 
V^iiU-r i* 5i:iiil:irly uiK 'i'ial. A\ f c uld rcii'illy di n:i p-ri:i*<-. in n very 

Illliitid *['ii'"v, wll^t flo; uli:i?-iF":od n tit-t'ioti* of tlnr ili'.i I ii- r:il TMidi r M:ll 

niiidrr iiii:u-iT';«iirv. ti nt tio; -Trmn on ony eivcn point in liit -ur::.^ oi' n 
ryiiT>drii':il ii":l>T U twi.v Hxii' III oici. iio, < iir r. |i» in tli> ■!] | ■ >i-. . If 
llif\ illiiii^Milv *llcii a l>tiU r of w hlitt vor IrlL'tt.tl dimiorir d V:i!..l iiilN ;| 

(fr\-;il iiiiriiScr of itTipi'-r ^tiivv*;. lyinr loiiir'iwi**', '.li* r-. i* .t < i rt.'ii. f"io 

trn^liniT to arvi'T tliivc !>Iii\ . Hu* if tin- i-i.'l^r r.;ip[ ■ ..i d ,1.^1,:,,'. 

rilii.'* or Iiofi|.*, in a *;iri'i';ion ±.1 rli'lil 7iii..*'t '« to '.lie Ioiuh r. iln- ^iriiiii ltji4- 
litL' to Yij'^vTtKt*/ #«irit';» in twi-'i- ii,-» nt ia thc Airatir riii-i-. Tl'ocorra- 
gatwl mi tal i- tbii" of a Btioi urb rxn ily adapted lo the lii-tiianda of Iha 
boiler, pnaiM^iifi |fnal MicButfa only in llir direction wlirfo il i« rr<|luf*d. 

Tho protcM of cormfMtin^ tend* immotiatriv lo expcM nxtg tatnit im- 
pefibeltan hi tho tioii, to >bM Bono bnt perfectly lonnd ptnlr* need over ha 
wed. Vllh IhM advaalafv^ and with the iii«ri!«*v of f fl^rllvo H raiqHh da* 
to tbla BMido of eoneiraeliaii, it S* foniideivid piaellcDhle to (onotraat lufv 
tltell* and luck— « dMudonliim of impoftanco, pnfiimlariy npon ilio w««t> 
crn water*. 

W« iwmiM, however, in <M:i-idi'rliiif ibnl the *hi|rla fiinture of ibereiuod 

hiiiitii-i: sartiitfe, and t'n.. ;rn<ii.iii fi m uli , wbWi h«i m f.-r u i l.iii.ind 
ou tlio^c cormifated I'lirlii:-^-', iti-p- tin- pntu i]-*! fellureiof H i imi ri.\i:i eni 
— MilHciciit o("t1iCiiiM Ivi* tonink il one c.l tl e ni':'i»t i:ii^->TtiiTit iiiv* ntii.iot of 
thf day. TIk'' oorrntfaied flue pi'-vnih iiit .*o i <•! t i nt, oi'ije tire pMrrsi«e 

In tin: *.-^IU0 "irr and ieliiftli, alnl, el» n'O biive beliire li, :l ;» 11 niuli Tiitlly 
tfU'r *!irfiic*!. It.- ltllr<KUi.:lioll, tb^rrfore. iilli^w* (I.e (l.i.iot of two iulviil>- 

tsirei. ^Itir ] rc«enl Inriro V-^'llvp* iiii<y l e iiM-d willi U tiiil, lo ti • re ' 
tliorioiirli'.i iilA^iTb'.ii;; 11 1 iienr of ilir fire.or ii V-''U r. per *■< of V-n in n jib 
jnay be eTnp'In\.^l in lli-. ir i-teiel. Tlic ch-'ioe -ii lin-e ndv nnt 'to* loiiv dp- 
pend on tbe i. IrrMri^tnnoe* in nl'.y eit-e. 

The uilvalitiifc'ei' clielii*'',l lind i >1tiblihbf d a* Wionijinp to tbe i-omi^'nted 
hoi-cr nniy l** rondi ii-e-.l ili foliow,-: — 

1. IncrraMi of Biul iiiiprc% etnent ia tbf A^rti'i/'ji ^iirlirt^, tind tx/suM nuUil 

eeoinniy of fuel or oibcruiKe tbe obtatniwy Of tho aaino olftct ftoan miliar, 

cbwtper, lUld li>,'liti.r liouex*. 

•t. Piniiniabed eoM la «am«ia«B«i of aboinn of alilf ■« and Ibdiily oif 
rvpair da« (o tba •ama oanao. 

Fteodom ftwn loilo, in o«na«qiMMa af lhaballowa-lilto workbv of tho 
a>iVH|pil]aaa» whan a«po*«d to vhanpa of innpeiaiMa or af pmxure. 

4. DnrabiUly, dtelotba abaanco of aeato, aadof tho lomj atoyaaad tha 
Uko hidgliw-phieia far Iha Mno. 

fi. Inercix^d atifllMaaor KtrcMtfa, end 

«. ivtet'tiun ofaniydaCMlain Iho iroo, which araanro lo hceawaaiifataat 
In tha DUD«<lMtai«k 
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BOBEST BISFBDrSON, H. P. 



[DeEmlMF, 




(Fnm III* fliMillMi Mml) 
IT P. 

Trb wbjjctit of thi« notice was Wrn at WilniitiRton. near Kcw- 
Matle-iipuli-Tjrne, and h the f>on of tlii> laUi Gmivv Btoplu'iiMin, of 
Ta|>toti lliMist«', in-nrt'lustvrlii'Id, in I >i-H«.V!Jiire, wln» fnmi tlie himi- 
tlleit nripn rose •<> Jiii fiiiirii-iKv to wliirli the vast beiietirs In- \\m 
4i>iilcrri>l i>n ifio wi.rld j i-lly . iilitluil liini. Tiif e«rly liln of ti>p 
(•li!rrSl.>|iliiMi!«.i|i HlViir I- ii ^in^'^ll:l^ < i>|plr;i-t to lii, Mii.^i ld-.torT. 
lli'i-ii in till! villri;.'!' ol W vl iin. i.ii I ho Imiiiif ol tlie lytic, near Now- 
rii-tlc; lilt 'Oil ■)!' ti co'lu ry H.irkinrili, lie liiiil tarly to labor ftW k 
sliarv ul' tliv liotiiK-lioM lirt uil. l-Vuiii |iickiiiKlMiUtaii(l tJruw from coal 
bMpa, at two|wae» fwr ilny,— wbm ao yow» that be mad to hida 
when the OTWMcr wnx luuwliig. leiit he dioald ba thooght too vmall 
to cjirti liiM wfi;ri->, — !ie Waino a brcakiiiiin «n a trntii nmrl, ami tJien 
a dtokri' t<i an mpiit! on the (»tjil<» of liord Haveiutworth, thankful 
for tlif Hilv.-imviiicnt ol hi« n iip's from oiio to two ■.liiliiiiin per day. 
1I>T\' -oiui- ri |)iiir> r>'(|iiiriii liy tlio t'lii-'iin.' iitloril«.'il liliii uii oppurtS* 
nily of ili"!) luyiiv tliiil natno iii^fiiiiiiy of wljirli lu> )iow4>:.'m<l ao 
vast a fumi. At llii.^ tiiiK- tlm <ii!«riur* of fooil aikI the kurneiin of 
wages preikHid h«aviJy upun hita, but liir> viiort^y triumpliw], and aaliii 
pKMpecta im|M«v«d.* fa* nva u|» thv thuugliUt of euiigratlon to tho 
K^W World, wbldi be haa aerirMkily cnl«rtaiii<Hl, and married at the 
ag« of twentv-two. On the lOtli of XoM-itilivr, 1S03, his only iwm 
RolHTt wan Loni. Meanwhile liii tmlunU [wiwvrs of invention and 
tho n'«)iinvs of hii mind coiitiniu il t->ili'v, lopo tlicinselrenin varioun 
wiiy*, Ml inui li M>, that hi- .iirly atlainol a Iii- al ivl^ brity, and Lord 
Kaveii^worth and ot'ior of tiiu Jviliin^'Worlli mviu'o, luid Wlttivit-nt 
conlidenca in lii« ahitiiy to advance him xultii-tient meanato build a 
loooinntive, wliich wiu lir*t tried on a tramway in 1814. His sub- 
sequent sun eiin ia well porbraytA ia Ik* foUowilkK MtHMSt from » 
ipecn-li diUv vri'd by him on tha ooeutoD of opening the Wwrinlte 
and Oarliu^-tou liailwuv in June, I>>4 I, 

" I.^r ; i:.i.v(-n»Wi'irtVi <s: 'fo,/' Mt-tJ he, " wnr tin- tirsl piirtjcn who would 
intrn-' r < 'v.iu moiie^ to maka a looomniivc ou^tw. Tlint cnirine waa 
mailt- il ii i v -. v«i yaissRo; I Mid to my I'rii h Ik ihut there w«ii uo limit to 
the »|Ni«d of >H«il ananjiiaa, |>niviilw< the wurk^ coahi Iw Dada to itand, 
lo thbi roapaot, giaat iwActlon hiw been reuligd, and la «slHMMa«a, a 
vaiy high valodiy haa been attained, lo what hm baan duM didar my 
MaaagaaMB^ibaiaaritlaairiyiBpaiioy owa. 1 ba*« haaaaioatablyaa- 



aisted and M-condnl by my iton. tn the early part of nqr f lar , add vbwt 

be WA« H littjp )viv. I ».HT hon tlf 3i"or.t I mu. in , ilin-ati'm. unit mndenpmy 
riii-.l •! u! hv -.lii'il.! n..t fih< r tti.Iit tl i- -.on- .|. IV. ■, hp.' l»i.f 1 i!.f pn« 

h.'u tM n t:"i-l ^'1 1, ii-u: kMvc u 'Wwrw \\\\.:\\\.£. E h^'^fV- r, hut 

a poor noui, aud lji->n do yn\ thilik 1 liuunj^eii I 1 lM:tui>k tni r>L-il' Lo nu'lld- 
Ing my iMfitfhtxirn* clix-kn fiiid watL'lll'^. at nlgiit, aAer my d«ily work uns 
danei'aud tliua 1 pruciircrl the iiiraii' >'f cdacating Diy ann. Ilu beriuiic my 
iialntint and ny oo<u|ianion. lie got an apiwintincDl a« under- vigwtr, nivd 
at Bight «• wamd lo^bar it oar anBinatrinft. I (Ot lear* to ([O lo Kil- 
Itnprmtb, l« lay down a railva; at Iletloa, aod next to Darlliiftoii, and aftar 
that I went to LiVL-rrooI to plan a Uu»- tr* Mit!K'h»'r.t*'r. I tht-rt* j.le-U-cii my- 
H'lr lo alittiu n 'if ten iiiilt'd |»T liniir, I mi! i 1 imi ti<i .ii'ii'-'t the l!j»_i>- 

motive mi^hl be iiiaile to |{0 iiiuch f«»tt-r, l»iit wi- h»ii SwttiT U' iriLniirati' at 
the b?tfini*intf. The <lipN'tnr* Mi<I I -kw t^nitr riirht ; Ptr, \i n lion I w<»nl tn 
Parlintncnt, f talked of ^oin^ at a ffrcater rate than ti-ii milr* an hour, I 
would pal a crtiaa on the road. It wuh iti^ an r-any tii»k for itie lo krcn tba 
euifine down lo ten witaa an botir — but it iniisl be <tuiii?, nod 1 tlid niv i)«ab 
I liad to tilai'v inVMlfln that rtvm\ uni>l«»iiul of uli ikk- it!i>n»^thi' «'li>aia> 
'.if a rarllauieotary Committee. I could not flndi wnnlfi t<i snii-lj either 
tht' t'Oiiimittep or niy^'-lf : itoinn one inqiiirad if I ware a ;'i'rfi^'ijcr. iiiid an- 
oIIkt hintoi't that I wa» road. I pnt np with every relinlf. and went on with 
iny ]'liiiLn, (ifiormiried \uA to Ik? put duan. Anaistanoe {frudoaily inerc-ujied, 
injproM;mculi« acre ma'lt. — an-l to-tUy , a trail; wliieb aturtad from l>nnd.in 
in the moroiuf, baa brought me in ttia aAernooo to vq natiirc aoU, aod co- 
aUad matalMMav fiaaa IntUs iMOkaadaaa araaannaaHay Mwwbith 
I liaTa giwt i i l ii wu aTB looUqg upon.'* 

Ili^ connection with the I.ivt-rp'Kil and Manrhextcr Line, p!ar>ed 
Iiim In the front rank of tlir i tiL'iii<-< r- of lli.il day ; lie iil«o hecante 
tli<' proprietor of an oxttiisiv, niiuitii f iniiniiiai tory at Xcwcai'tlo, 
and an extciuive owner of coilii-riun and iron work.'s Ilia death 
taokjtlaea in August, 1S48. 

wa ha«a aeen, from IiId own narrative, that Georps ^pbenaon 
Mly apnrechited the adranta^e* of education, and tie haa told niof 
hia manly oonfliet and atvm purpose to win the mean* wherewith 
to enaldo hia ron to n-n-ive (hat training of whirli ho !hi mtirh f«l( 
the tveoewity himaelf. and tiie value of which he fi ll nlMive all pi-i««k 
At tho a(n> of ten, I'otiert was sent to the acadeitir of .lohn Ilrnee, 
of New cast V\ wlien' lie remained until nlmnt sixteen; In- thin for 
a fdiort litne rtHvivtil private leKtwD* iu niath«iiialti-x from Mr. litd- 
dell (afterwards head iiioMtt'r of the Royal Naval SoIkhiI at Urreit- 
wich), and waa subsetiuenlly apprenticed aa a cxiaJ-viewer to Mr. 
KlvfaoUw Wood, in which occuiwtion he remaiiMd time yean. Tba 
naine of George Stehpenaon was hv tliU tinte rising into eminenea 
•i aa easinaer, and looking forwanl to l>etter prospeeta for Kon; 
ha xamoved Mm Ihim Ma lliKlertn'otind appren(ice>iiip, and in INJI 
idared hini in the I'niverMty of fMinl>iii(;li, where lie studied tinder 
I'rofefSfir Leslie, Dr. Iloji.'. and I'rufe-^ir .lamiewm. Hi* father, 
however, rould atli^rd liitn no more than one »e**ion ; but durin^ 
tliat iHTi<Mi heevinei-d on exlr»ardinar}'ra|>ne|iy f<iraeipiirin|? know- 
ledi^e, and u jiut apjireciation of ita value, incited by Uie varly 
Icsmns inealeatad hgr the praeepta and examples of hia lirthar, mm 
by the neocarity that be aboald be eariy at the profiMnHtw ha wna 
deatined to live by. ht» diligence knew no pniM — every hoar waa 
improved; and Ih; wna rewardo<l iiy aeorres|B>ndin(,' |»rotiVieneT, At 
tlieajiv of nineteen lie re(nrne«l from Edint>ar(rli. and i iitered upon 
anew Held of nludy with liin futlier, who had ahout Ih.it time e«tal(- 
iislied bis steain-enpine in.'^nnfactory at NVwiivtiif . Hi i-r tin- 'ia-iiu 
dilipeuee wliieli had cliara< iirire<i iH->*ion at the niiivi rsit\ , in- 
duced sncb iDcccutaiil applicution to tlie study of his prufmsion, as to 
iapBirJibltaa]U>,and hia firthMvoraad Iqr tha nadleal attaodant, 
aonaentati to biiMm'kaoecnlaaoe of Aa change of an expedltloB to 
explore the silver and goltl nilnoa of Venetoelk, Xt w (<rennda an<! 

(.'oloiiihiil, wliirh bail Iwen aeton ftiOt by Heesm. IK rriiif.', draiiam, 
aii<l others. He •■inlid on thb* extHilition in ami it'in.-iin. il in 

t'nIoinhi.H alii-if !■ 'tir _\ .'.ir-^. 

Ill he Kiili-ii from ( 'art haj.'i-tia, roiin<l Cwyv Horn, to New- 

York, wheni-e he traviihil tlirou/li tlia! Stale, and p i^'in^' into 
Upper f'liuadu, ho visited lliia eily, titen known as "Little York," 
t.. .vhn h tha fnflz of "iMidAr" wm^ aa Hr. Stepheaaoa wtfs 
jii>ti\ u'ldeil. PVora Tnnata be |iraeaaded throagh the Iiowar 
i'ruvinee, visited Montreal, and flnaily took ship at Quebec ftr 
Englanil. 

When be sailed on his Colombia expedition, tbe "Surrey Iron 
Railway," tir^t chartered in 1801, and agMn in J808, eunneeting tbe 
qtiarries at Men-tbani and Reiirate with Croydon and the Tliamex, 
at WandswoMli, a leii^'rh i f Jl iiiih'*, »iv« the only public " Iron 
Koiwl " in iiinglaiid ; witli tliia eiception, tlie railways of Kiii;]and 
were private «aa^ aad ita enawaiwial aaaai -ma not sneii a* to 
encourage the axtauiaa of ataiiiir aptMlattiiiib Many private 
tramways from coal, iivB, and vtSbKt Bdoca wm^ however, ia «>• 
L«tence, and on these i 
tion of looomotiTao. 
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I^roniotion by «i«aiu no common r<i«<3i« liml Iwii vAgncIy mg- 
ec«ti-d by Watt, in I7Ji9, and |>riic:tically reiilbted on a Mim\] sos1«>, 
by Murdooli, in ITH-l. Ttio idoa of applying Btcaiii to the p.- ■! 
ef wbeeli!(l carrininrit diil »>>t, t))vrc1<>r(^ origiiuito witli Kiclinrd 
X^ltblck; yet it l-< to bim we are iiidelitetl tor iti 1lnta|ii>Haiikon 
tn • inefid ri>riii, ui-tinii: Kulvly by ilA cx|>aiihive fone. llw 4nt eo* 
gine was trieO cm (lie Myrtliir lydvil trnin i^jad, iu 1H<>4. tvittipHx) 
•nci*«, drawin/i; t*n tons of iis4«itnl bind el llic rat« ol' livo mile* i>«r 
hotir. Trcvitbick's enfone bad Imt one rylinder, nnd was but. ill 
adapted to nuiinl/iiii an 4.x|uul continuous motion ; tbc adhcAion of 
th« drivinj? wlioeU to tin? rnilf wftx fnund to !><• variiibK', aiid tlR*<ta 
dillicultivs causi'd him ;m ^ i^: , -t a i\irLU y nn 11:1-. of propuUioii, Cbe 
^ir«»uin«iil nmMMftity for wbich indu<'<.-d tlie contriviuioe Mid jjaWnt- 
lacof mwiy •kmmHwM, Mini) of tlivtn suiHoiMd|y ri^cahmi, Md 
oueri reinarfaibltoMlj for their iniriraoy. 

PsMsirix ovor tlM «mtisa<>u4 rack and n'he«l of lil«nkin«op, the 
notable I'Jiains iitid drtiniaor tliu brothers Cbapniaii. and the stito- 
tnaton l^.-^ of lirunt4Ui, w« find Mr. Ula«kutt, of tlie Wylaud iiail- 
w»y, rcc'tlrrin^t to tb*> adbcsion of the wbwl* to tlio riiiK which b« 
fv.inrl <arl1.".''it wln-n fti. m. i:.'!it df tlie engine was properly dis- 
tril'i:;Lil. J n .n ih.; |iowur of liif cliKini^is bo nm-d 

two cylujiioni. with tlie cranks plncc-d at right atijsli-s, and thus 
nmlend l>i» Migiow oap«ble uf piwlacinu: an «<pial, ixiiitinuoim tno- 
tim:— ttiM was in 1SI9. In 1814^ th« alder StepUensoo cotiHinioiM 
Ua ftnt locuiuotire, in wMebwd iBbbnibMqMltviie^ he intro- 
doetd wrcnil iiuprovciocntlv vbioll gtVO bb mglllM a auiwriority 
over tboK ni«<lu by ctontemporaries. 

Althoof;)! Mr. Klavkoll, lus wu have said, applied double oylln- 
dcra to produLv a continuoiw motion. lii« moik- of attnrbment and 
of uuinei'tilitr the wheels wjLi defective; — th« « lnvls \v._r • 1 uiii.: tt d 
by cnille*t> cbaiiH. These, however, wore sullii itiil to e»l«b(i8li llio 
autttcieiii y of tiic bite of tb« wlu-ohi to draw the rwjoisit* nninbor 6f 
kwdud Kun, oud, tltei-eforu. geiiund ulteiilioa was iv<lir8ct«d to ilit- 
■mv^tiboBiMiuorfliqilf jngtbo pi>«cr«r UmMmm tp tin whfcli^ 
Gcorga Stepbeuon Hm itttradiuNd mi mieentong «T«uig«m«Bt «f 
guarini" to eir«xt tlie dcifirad Wid. lib firw pnt'fnp, wh.Mi (i I.hI np 
lui iinliiic of 1 iu 4oo. dragged el^it londed \k , i, iiini.' 41) 

tons lit ■ r ite of about fom' niileK ]i«r hour. Ii; jirLi' ti. . , liow- 
cv. r it u 1- :,,i.:id that the spur (?eariu|» ouusiil csin-nl. r.ilil.j noise 
niid jarruiK, u liu ii incn'w! n-'tb the wear. To rLiii.-.iv ihi--, Mr. 
Stepheniiou. -.ii c .im. i-.mm. uirii Mr. IKiddN p«t*:it.^l, in a 
melbud of uUnciiiii^ tiit' i:uiii.i.«tia){-rMW of iLv cugiiu.'K to c-rank- 

ftlll tli«Mim«f tim driving;- wliMh| moi n*ed eiiilkst cliaiiu to 
the onuik'piiw ai ri^ht angles with Mioh other ; for the»o cluUu 
Otltalda oonncctinf^-rotU werw Milxlitiited ; and, except tliat Niplio- 
lu Wood whied wrouplit-ir«n tires to the drivinK-wbeoU, the biccv 
motive rciiuiiiieil for many years in the ooiidition to which Stephca- 
Kta liad brou^'bt it. 

Wo bavo tbuit briefly nol''"! t!n> ppiij{re«> of locomotives, in 
order l<> i<.how the stiite of is ilit . n » I n h ili. ■, lunl Ixjen bronnlit 
witou lloinirt tHuphfJUiou rcturne<i to Kiiglunti, lu \\'lieii li« 

daiMTlMl fur AnMrieik in lfKM» tJiara were very few loconiotiveH iu 
MMtepcc!, nnd daring liitabaMiee, no vtry imuortiuit improvvuients 
bad bc«a made, except tliat Ila(-kwi»rtli, of Im Stocklon aod I>!ir- 
Ilntrtoii KiiiUvikv, luid introduced the bla»t-)iip« (aa ithad b«on for- 
merly appllr-d by Trevitliii k) into an engtue constnictod for that 
line, wliii li bad .lix omiplod wheels, and wiia capnble of drawing 
t tp-o-ta load ol lOU toits, on n level, it tli" nit.' ol live milei» tK^r 
b(Mir. 

During lli«aaiii« jieriiMl. however, a new era lin<i ronimcnrcid in 
tll« liiii|«irjr of nilwajH, Tli«j IhhI rect i t ed an imiN^us from the 
in<Tiiai3ii|r amsea of tb« loooiuwdTft. The ^irallord and Moreiou 
Line IhhiImMI OtHtned for the rarrinj^e of >tiKida and [ianKllll|Dflli tllO 

Stockton and l>iu-bii|fton wa» o|ieucd ^iK>n after; Mid, DOtwitlutand- 

iii4t the iHiiuniercial pauicv and the dilticultic<< which had to be over- 
come iu i'ariiuincnt, tlie Liver|>o<d and Mnnchwter Ijne wiw eoni- 
uiiTK'i'il, in |M->f". 'irHi.-r 'hi- iriinc,n.].|(»r!shle ener^ea of tho rider 
II, aiii] ili-, .1mp,..;.U Lofke, Mr, N,i'inil,»8 

W oo<l iiad aito puUinLeU lno wei(.ktio»n " IVaotiral 1 r. juI-.- nu 
Bailrondi^'' in lU^S ; and, in that vearof the wiM'-t -p. . iil,.tioii~, 
the idea of iron hitthway» and rapid travellinff by xdam :irs: t^.^td 
Doan the public mind. Un the retnm offileplieOMm to EufcUnd, in 
lent, he loiind the Uv« r|iool and yftDchialir Railway rapidly »p- 

firoacliing <r<impk-iioii, and a general de!<ire on the paii gftiw |Hl»- 
ic for a liiglier rate of fctievil than had yet been attained. The Di' 
rector?! of the Liverpool an<) ManolieMer Kailway, in con»c<ine-nee 
of lhi» fcvliiip, and ol tire lion-oxistoiiw at that time t»f locomotives 
ca{Mt>lc ut' iikevting Uie paiblic rtxjaireincntis aerioiialy ooatemplated 
vorkio( their nnd by atntiowjiry eminai. Pre*loM^ homvw, In 



deciding tbia important qneetion, a commbision consi'^uiiL' nf Mi^>r«. 
fi,w,,[.i,. St!ii!:en^!>!i. I./x-ke, Walker, aud Riwlrick, w«» ap|R>inieii, to 
( f i ^c. I iiit.iriii nil II ir III Ijje nuinagers of the few railways and tram 
rnaa.t then in exi.'iten(«, aa tu the beiit power that conid tiv applied, 
and iDom partiMilarly aa ti> the oompantiTe merit* «f fixed nnd 
mmotire power. The nmlt «f tbeir rofiort showed a pro)>nrtioo of 
aeven to nine* in favor of stationary ]iower. 

As, however, it was admitted that several improvement!* wen 
bciiij; made in locomotive*, the dlreeforn, iiithieiiced by llie oiiiniona 
of their enifiiieor, uiid by the CArv-fnl reaMwinK^ of a pamphlet, the 
joint prt>diirti<i!» of !?.>ti»>rt Htt^iil^pnwm find .}(<fi>h ! *M-k<', deter- 
mined, at the -'i^'^.' -I !■ '11 iifMi . II.'UtI~'Ii. nn.j tlirir iii:i.i':>i r, to 
otlW a preutinm ot £o<J<i for the best loiMinoilve whii-h wonUI con- 
Ann to ceitain aooditioiMi anmcljr^ mMtomwinne itaown aniolDe; 
—the whole wdght of the engine and Ixnler mtut ba carried 00 
DjiriiiKH it must not e.\cccd six tons in Weigiit if of thai weight, 
it nm«t be able to draw a train of twenty tons, inclndinjf the ten- 
der, at the rate often miles an hour on a level railway —if iff 
p-oatcr than fonr and a half tons weight, it must have «i\ "I.e. Ih. 
The ctmdilion* also nnnouoccd t!i»* an ••tiiriiie of It^s wei^rl:t wniild 
be f>referre<l, if it |>erfornied an . .jml unoiiiU of work. 

The local growth of railways, and tlic snddcn irapnbie given to 
tb«ni in 1825^ togetiwr with the several patents held by UaorgO 
Stepheoaoii, iii canneelion with loeoiuotivea, had been tite ineum nif 
Camilla hie •temn-angine inanQCMtory, at N«wra.stle, to become ex- 
cloidTely a loeoraetiya mannfitctory ; and to it, during a siiook of 
throe years Bft<!r lu» rcttiru from America, Robert 8teph»n^n de- 
votod the greater part of bi>< time — having cbarge, however, during 
th.' sann ps ri™!, of tlie ctmstrurtion of the Warrington and Newton 
mill III J,t I -i -tt-r and Swainingtou Railways. Inuring tbl!" (leriod, 
aa we iittve iKvn, the nature of the |>owcr to be used on tlte Liver- 
pool and Manrlieifter t.ine had to Iw determined; aud KofaaitSl^ 
phenaun at once entered into the competition, rtssolviug tn OUiatrip 
(Im ouuUtiana impoaid Upon tlM aaB|i«tll«a. 
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h'rctijii'iiiiUiiiH. — Tlie iiiianiity or weiglit *if water evapvrsbia 
pt I' fi i ir. lit a given rate of cotubnstion, incrciuws with tho tompHlp 
turo at which tlie water is pumped into llie iHiiler. 

%. Oomevmitlji the c«itiivnlent weight «f witar anpaniUa 
from the atandard tamperainre, decreaaci aa the Initial tin- 
peraturc of the water actually evaporated rises, at such a nite, that 
the eriuivalent weights fall I percent, for every 10" ri>«ef UlHial 
toinporature. At tlii- ruto i>iily W (nr riut uf n.idi' evnitorad-d 
from 212" would Iil' c\ ai nr.ili'L' Ir'Hii ii'J' . 

3. Tlie eipiivaleiil vm'.uiik- i.f vv.,i,'.- i-\ ii|i.ir;iMv fr-itii jiU) Ue- 
creosto as the initi-il tem]».'iiiiiiri' ii-i~, 1 ut r;;:].i i- m..™ sIc^Aly tlitm 
tlie equivalent weights, ina^murti as water cx]ian(b bv heal; 88 
per oantk tt wane ovapMrntad at 311° woold ha avaponbla at n>* 

4. Tin arqiontita efltolenoy ofloeofflotlrcs dtpondi fwjr uadi 
on Uw ■■wa te nH wl nf the Hrc. 1»w flre^i, in goneraL avapoiita 
mora mtar tna dtap fl^e^ as there is lew coke ezpoaea to waata ; 
the proper ma of llw aah-pan damper aiao pramolae tha aeoaom^ 
of <-oiabaitian, hf legnhidag the dnlt to tlte requiramanla at tha 

timc- 

'). A 'iiii'!n:_v lit" u;i'.. r, c.|ii;il tn '.I Hi-, jn'r [^ 'iiinl of cokC, Ii 
ih1mj>u«I )!.!.' >!.jiui.ird of c<-onomici>l consiiiujjiitjn in pnirlice. 

fi. The rate of cva|xifation per poniHl of tbcl, or toe poundage 
of water, Li regiibited by the area of tne fire grate, the extent of heat- 
ing Mirfiuie, iiiid the rate of oousumplion iicr hour. In general, the 
Mnaller the tire gral<% the greater the heating surfaiis and the lot* 
the consumption per hour, within certain limits, the gre«t«r is tha 
poundage of water. 

Conversely, the |>onndag« of waterfalls nearly as the rate of 
t'M<)ii>ration is increased altove the economio Una, iavolfing n l» 
ilaced efficiency, and a heavy sacrilico of fueL 

T. The maximum couDooiieid hoarly coiMnnnptioa inf Hiaw di 
rectly as the grate area i* reduced, even with the lania liettiiig sar> 
face ; showing tliat tiw ecoaoniio ndnaof lieaiiDgeniAca k increased 
by reduciug the grata, and that hf fhl> ainpla expedient, tti« wima 
bcAling surface can economically evaporate larger quantities of 
water vcr hour. 

8. The economical liourly consumption incrfit^w 'directly as tho 
Bqiiarei of llie heating Mirtaoe. with the same ^triitc : ^i that twice 
tlie muhm would yield four timet th« oonauinptioa ; showing llMkl 
• fle*«alatai«1i4iaMlM»MiaM 
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Um Moaamic value of each loot of i 
IneNiiaiilg tliv aurfm'c. 

•. The noeiMMry lt««t!ng sarfaca iaanaiw raljr M tq«u« 
Ibnt of A« eoliiininptioii, the f^rato he'mg tilt Hin*. 

10. Tlic neoiiwary lic«tiii»t!'iirlVw«.' iiirri'iMC* M the wniare ftwitof 
llii' ^'imU'. llif I <>ii.>uin|>ii<m tKirig tlie &aiiic. 

11. As till' fiNiiiniiiii- viiUh- i>r lii'Ktllii; surface <l>'(K-ni!-< w> inurh 
on tlio tTHic iiri-ii ln-inu I.'-- llic 4iiv;i i.". (;n-jil<'i-, liir i.'r;iti' -Iim.iIJ 
Ik- kcpi iLM Miiiill as is (Niu->iniont witli the ilcuiands tur frtcuiii, and 
the practicable rate of coiiibiwtioD. On the ochvr band, there eaa 
be no eouuoiiiicul ubJi-rUoii to any ainnuiil of heating Mirface which 
MO Im cot into a boiler, even thooKh in'eater than the ectmoriiic 
limili. Thm tliere nru two w»_v» of inot'tinir <K ii-ctivr |in)|><>rtii>ii», 
by iiicn-iwiiijt the hentiiiK siirrum-, nr hy rviliM inx thi: ymUi, either 
of wliii li im rensfs the enniomic value ot the lif.itiuR surface — ^ia 
utlipr w onis, t\io ii^ninniie evaponUire power uf the boiler. 

The rvlftcuii-' ni L-rnie area, faiMtug aartuw, iimI OMMiomiul 
roiisuiiiptiim arc m< h, that 

'H'ith heatinK ourfwvtt. 30, GO, icMl times the Rrsle, 

ooiuatnpUom are i • ^ ^ *» j hour p^r foot of grate, 
and 14^ KSIt, ISK, 16S pounds of coke. 

18. Tlie RDiKiint of olrnimitrc ln-twwn the tulw^ nfl'wtn tlio pva- 
])<>rative ctticioin v of tin- tubi- surfiiiv ; ami it i>ii;.'ht to hn (rrtmU'r, 
tho p-eiiter the nuuiKr of tul>f7^. For onlinary good praetio*, on 
wliioh till- fon-jfiHif roiiiliD.ioiii' am touiiilod, dvtu-auvv at tliv rate 
of i inch for every 30 tulKsi U siitti<'ieut: for example, i inch fur lao 
tolMi, I inch for 150 tuU-s. and f Inch for 180 tubva. 

14, Tlie luaxiniuin rate of elHdaDk combustiva uf good coke in 
the lii«4>i>x hah lHM>n finind in pnuiliee to bo aboM IM Um. por 
hour per foot of urate; and at eraporatiaii, aboot M eiibio Hot of 

water [HT liour \i;r foot. 

I't. The iiiiniiiiuMi wi-i|;lit of oonibiiMton worth any thing Ibr 
eva[i«r»tio!i i« (iroliably al»out H lbs. pur liour [kt ffK)t of «rntn. 

JO. Till- iimxiijiMiii mil' of loiiibuslion rt'cumiiicndc^l lor Ioini- 
iiiotivf luiiler!. U Hi lbs., or 1 cwl. of i-oke |ier hour [kt ftHit of 
grate, when tlio prate ha.« at least 8 teet (if snrfaoe ; and of v nf t nr 
tiou, lii cubic fwt of water |H!r hour per foot. 

17. TImw rate* of ouoramptUm noaire a healiof ■wfiwa of 88 
Iboi per foot uf irrate ; and thia is the fowect proportion tbatiboald 
ba adtiplwl for liK'oiiiotivo lioilcrs. 

18. A trrate nn-ji of 4 feet is pr<^>b«bly tlio sinnllcH that ahoold 
he udoptc<l for railnuy [)urjK>M-s; and its Ui>- sinalK-s! jfrati^ r«'.|Uirfi 
till- gn.'ilist alliutiou HI lirin^'. a onisuinptiou of al.crat lii Ui-. of 
coke, ami 11 iV-i-r of water per hour per l'i->t of irrntc in tlie iii(jh- 
ert duty for wbioli fonr ftet grates sbouM ]n: iji si^-iiiil ; for largo 
grtitce, the duty inay be increased up to the KUiulard for U fvet 
fliatai. 

19. The evaporatiTO capacity of locomntivo hoilont appeara, m 
tut as experience noot, to be the .lame at all s|ieMis.* 

20. The ei-onoiiHf evajiorative value of o>;il i-, ai'i-onliii;^ lo or- 
dinary iirm-tii c, iiKoiir tui>.lliir<l!i of that of eoUt-. lint ils e«ml i* 
not Iikulv to conn- iiit.> iiii>r<- (.vmnd u.'^e as fiu-l, and will ron'.inue 
to be iiscil only as an luixiliary witli coke, it k not ncicoiiti^' to re- 
consider the proportion* of tlio bu>.tiiotive boiiar, vithaay viow to 
the increeaed employment of Uiat fueLt 



yfWKI ffaa a wiaar aa af world was wnlor-bome, from tho 
point of prodiMtioa to that of oonsamption, it was com|ielled to 
irind along the MnaoMtieo of the river, and creep along the indenta- 
tion of tho coast. When a iMirrier, impaimable to a direct inland 
enmmnoicatioD, se[>anited (he lake btiore.s and the Ohio valley frma 
iSu Atlantic purtiv, ami the i-orn or coal of Wwiem Pennsylvania 
or Viii^nia pursued the Muitungabela, the XhuiMippj, and tlie iik- 
Toriag avnult of the Oal( to thdr aMiiiBto mancen^ then Fltta- 

• .\**nnitnir tin- <flIH<nry ii( ^-«^.m^ll.'rtion la bo the wim<-. U in!,'!, I h.. .I.mItiwI from 
j.Ti Vl'.n- •IN-'-nl.-ti* rrtt:. n Iitti'T, . vii[»,inirive f.<iir,T. L..i-t l.r- --i r^. ^iu'ioiiit \n Oie 
KncJle-lMtt. Knil ^[K-iit tlM tlic luvliitimi mtt- 1/ .o»]i..ntli. r. .'Mic jil tti> miua ftr itU 
9 —< U , TliU quMUua will b* dnljr oosflderrd when Imo. u. r»n>io;rl ■ ccneral 

t TiM hUm* h Biltlbd la flad flam tlx birr «tli!iiir> < 1 Mr I'iiirl^ilrn. Mui- 

evspaaAiB kMMmlis «Mi Uum at IktM lUtlHifltlM. Mr. Falrbalrn b». 1 n Ih< m-* 
••OaOisOgManMloaar r^cl •nd tlw PMranUon iirSnMk«*(l«siL rcfmustir tvc<«. 
UM Mill M forth tlw nl«« .if n birf kitHng nr/act at tpjM u d Is a tuuUtralS, 
mt tiM auUior li sot sure Uit lib Ibrmulu fiw aooiumih! pmpntloaa migkt MB^Ii 
oOaanr kod <v aiviii* t«ill«n. lln ft ih f«inin, ilm ii I»mi ifcn laawaikaw' Viii fc 
aeltaMilM«rali««)«ltttotaaaigap(^l»Mte«lHMif|«H«r^^^ 



honh was separated Axm Fliilndelpliia hy a water rottle 
double the length and more than <|nadrupl'r the time of a I 
lttiitl« viiyik)(e. In ihnsc day!), the |>»rt of N't-w Orleans was OS In- 
di.s|iensabte to the interior iNimnienv ax the I>ard«m>]le<i to theTtan- 
nbe. The ripht uf c!ei«irtaliiiii wa.H then iWiikiI < tiii«< ot' war — tho 
di-l iiictni-i* of «»-< lioiial interests hail bis n uliiio^t llir mi-juis of dis- 
unioii. Then Ni-»v *irlt-;iiis was n <'oniiiierti;il i jty. rnthi-r I0 be 
maliit.-iini'd at any i<ist of men anil rapitiil. ami llmr • nvt «a~ to \i« 
levle«l u|Jon the coinuiorce of the interior. It wms tli< n tlini N.-w 
Oriaoaa wai the Odowta of tba I'rion; gall.mt and eneriseti<' young 
men left tho atari]* Stateo, to atalce an early ^rrave or a idia'ttiTcd 
constitution against a m|>id fortune and a safe return. But all thia 
lia.-< Wn cbanged by American enteriirisc. 

Lot lis roCTrd the .'stuti's which lit- U-t«een the )ll<vn«»ippi va!- 
b-v iinil till- Atluniii' ii- .( lon^r and com|><irattve |ienii»«Mlii, tho 
Routh.-rn e\rn iii.- ..i uhirli is the t'a|N- of Florida. .\ll interior 
co n II wa< o u t' c 1 !i;>elled U> wiiuder arotmd tbi* natural 
and once iiii|>!is«vilile obs:acle, U|>on the obvious a.viom thiil the mar- 
kets of the world are lite niagnelio polos to which pnulu' timi t<<iid8 
by tho shoHeiit, chc<a|>e<ct, and safest line*. American enteqiriaa 
has estabi!slic<i tiew iiieaiif! of promoting tlie oonnections between . 
them elenu ntary and iiltiiiinte fiTOeesBe* of human induMry. First 
lines of iiiuals rro^-^sl iIk- (wniiLsnlar Suites; then steam — t'liatbold- 
ewl ami iiii»>t believoUnt of railU-a!'^ — eiiiiiloycd ibc niilrond, and 
tiow l!K'^t- iro!i rivt-rs, \> iili<.iil !hi-olist:o h- of snai?s, cnrrvnts, ii^e, or 
s;i:iil-Uars, tJiko tin ii' r^-i- ii|'ni: tin- li.i-iu- ni (lic Missis-lppi ami ilio 
Lakcjs and fioiii tlu-ir trade currents diicotly into tijc harUirs of the 
Atlantio. Ueooe tlie contest betwe«n Ihone citice which, like New 
Orieans and Mobile, rely nnon their positions U|Mm the natuhd 
slrenmm and IIkim which, like Boston, New-Yiwk, Philadelphia, 
Italcituore, Cbarleslon, and Sarannah, rdy entirely npon the artt- 
ficial lines by «hi>'li tlit-y are coniiecled with the prodnctiva 
Lilcrior. 

It is a fiiii- ioiii|ictition K'tween an untaxed transit U|>iin the 
river and tin oct m, and the artilicinl fri< ililii-> lU-vi-cil l^y tin- skill 
of man. In lliia contest, tlio artiticial sy.siem Hiih its aisi^sorv ad- 
vaotagM promteee to prevail All the p'roviMon trade of 1 h<> North- 
west, destined Ibr Eastern or >:uro(ieau consumption, is adoptins 
the llncK of direct coinmnnicatiuo. Thev liavo III* advantage of 
immediate [iiar(ici|ialiiin in the roarkot pncea. They hav« Ihna tha 
roniiiiaml of bajikhst,- lunl other facilities, based n[>on the iuiiriediate 
convertibility of .i.-n. nhi.ral jiriKluiis into money ; they have the 
ml', .iiil.i.'i- iif M tr.iii-r. tljroii^rh a more tciiriwiatc li!t::<idc. The 

!i.!iti. ;. -v-t,iii| , — !|m- aihlilioiial advuiil;ii.'i- 11; i;i ;r\ 11, the 

aiJiiiiiiislratioiis which c<.imliii t it. A railroiiil tmitis tin ).rii|in, tor- 
lUp of IhaitWd with the exclusive traii>|iorlatioii n)s<:i It. li iii;iy 
thn* diseriminate in fiivor of or ugaiiisl any !.|n-i itic iiilercjsl nece«- 
auj to Kiwtain its tnidf. 1*|ins, if a railroad wished 10 take liade 
or travel tmm a rivt r, it would reduce ttaohat^ npun artieiea of 
competition, ami ii»><-s ilioiii ii^wn tlnne which could Iwet sustain 
tlieni. Hut the artiiii inl si-ii-iii |Mj»«ussoe anutlier |io»erftiI odvan- 
tat'c. Kuril of the .\tlaiitic l iiit-^, will l>e proprietor ot a <'4<nip!ete 
s \ Ill pulilic roai|>. If the i oiu|'i rii ioii oi tin « r nniiis n inler- 
cd it nc<-c^-<iiiy, tbes«' romls uinild l>e worked «t a iiml llmt h>i« 
charRed to account of city ex]H-iis»ss for it woiihl U- ls-lt%T to in- 
terest on n railroad to sumo extent nuprotluctivc, thuti to losu a trade 
indispensable to a city. Just as New Uriaana keep* op • anpeitor 
levee, which, althoogb entirely anprodoetivoi, b faidispenmble to her 
trade. Such are the ixjwers, stich tlie neocMdtie* of the arliftcial sys- 
tem, that the very growth of the cities will compel the iiminteiiaitca 
of existing; or improved lines, since UieoilitB most shrink and reiapaa 
with the withdrawal of tha tcad* wUch haa sthnnlated their nan 
retvnl irrowth, 

Tluie is still another eleiiiciit of advantage in the «rii:ii i:il sys- 
tem ; the Atlantic cities are ouui|K-liug with cut-li other for tlie iu- 
lerior trade. Uncs are niada otnuglit, gradaaart mloced, tha roaia 
are mode shorter, che«|icr, safer. W* have recently had a speelBMa 

of the <'r>iu|M!tition lielween these cilics, in the amiugement of tha 
Italtimore and Ohio Railroad, to re«lnci> freifflitis and fares upon tha 

rbilail< I]iliiu biisiucv., |ias..iii)r ovi-r their lim.-. Iiiileeil, the history 

of all the.-e l'nL!l> in 111.! Jl I.lirriir inl, ol t>'ll)|H';itinll. 

Now, iintortiin.ste'y liar Ihos,' cilins whiili i|, j>oiiil. like Ni-w 
Oi-Uhii« ami Mobile, upon the natural current of Inei.-, tin- rnm- 
[ivtilion aiitoii^CDt the Deveral Atlantic cities is a joint coiuiielition 
against tlia former and aa the** mimu hi tha rivartiada naooma 
bolder and mor* decided, tfaej will dlwt more and mora of tba 
grc.'it iiiT'/regate which hiis hitherto aooght an outlet through tha 
river 1 ilies and the Gulf of Mexico. 

In «<idition to tho retwun given wlijr thia diversion of tho ou^ 



186S.] 



EXPANSIVE fORCB OP STKAll AKD OTHER ELASTIC EXUID& 



m 



rant Oflnde b ilWVltaMc. we may iM Ihnt tli<^ diuwIvantiiirvH of 
the MWWppi anH roiL-twiso im\ iir!itii)ii kix- irrfinoiliivl'lc. 'I lie 
liy tiiiH. » ^tt■lv^ jimi oliipiato. mtwr coiitiiiiio t» liv ic|iri>. uli-.l l.y a 
|»«jtiilivo 1 lull vv ii|N<ii (■•iiniiifrrc. ami ovtu tlie tj.i*ii«»^ ami riisk of 
Urilig ill iIm l ivor l ittt.^. l l>o >iiiiiui<l latcmi|«tioii wt' bumnCM by A 
dimatii: murtullty, must uUWl llii- iM«it of fiurtorage, Mid the flwi- 

Vf« iherefijre eooelnile, tlmt tli<- i;n.iiu-r iiiirti..ii oi' tlio infirinr 
Uradf. l)n» liiri'tiiliirit >iiiii;lit uii oiitltt tlirtiinrti lli.- (iiilf of 

Mt'xi<'>, will, n[">ii Oil- ii>iii|il>'ttHii «i' till- KvsH'iii III nititi<iiil iiii- 

jinn.- ut, Iw vX|>iirtt.<l ilirert lliroiurti tlio vnriinw Atlantic "vniMirl 

cttiL- li iiiii l!ii-ii>ii t'l .Sintiiiiinli, Wil li t:ikiu): tliiit iir-'lioM'"!! xf iliis 
truilv t<i u liii'l) iUr viiua'{>i'iMi!, iU tiluililicts Mttl it» |Hi«Uiuii ».liall co- 
Utlo U. Than will be aaau^li for ■II, tind kl all tbcir itiributM, 
oar own city will «ioin|i«r« favomWy witli othon. 

l!m, /iltlioiifli w«! ivjtiinl this r<.'«ull ii- iiu'ViliiMf, «i' l>y no 
. niwiii" <<'ii.si'li-r tliiit tlio dp)>ii|niliitlim »r iKulliiKot' New <>rK:iM, 
811.! (itlier rivor <-itios, wilt lnllnw. It. w<.ul<l bu iiinV.-l'mi^ tn ilixiiii 
tliviii l<> <li-<ti ii< ttoii, anil l olilly [wnnl iiiii tlnir i niiiiiH'in? lii iin iii- 
liirriuiiiv aiiuMi^'st ourstlM^i. Tl"; iiiiiiii iit<« niiil rai>iil (li v« li>|imoiit 
of tliL> Sijutfifiii Si;il."i, tin- rriKio .if M. xico, iitiil tlif \Vi.>i liiilin 
klflDiis, tl'-it iif ri-iitnil ami <>f S.utli Auiwrku, witli iIm> Uuiiiaud 
Wllietk must tihynyn exist fur (h« pitN]lMi|»«r tlMXi■vi■Mmliv-Hll«f•— 
til« libcnd itysu.'ni ui iuUirior < uminDRirtMioa, that tho HtJM of Xew 
OrlnaiW Mid Mobilt hftve pnijfcitsl. will iii«.iin' l<> iIk-ih n viiliitiblo 
Irtile, «id tm the progrcM v( Aitivriniii ciitiTiirirf sluill i xttml l>i?- 
yimd its pri^'ijl iiillueiK i!. tln-y will stiiml in tho •iiimo rilritimi to 
tli.iw. <iTii.>ti!« «.iiii[i of tlioir [K>-itio!i. tlinl tli« Alliiiitir i ili<>* now 
il.> to iluir nortlu rii cn-toiiiPM. Tln'V will Ik' U|..in tln-iii.Ht dirict 
liii«! of comiimiiiiiili.Hi liflwiTii tlio South anl S.iutliw titui llii; 
Eastern .Suit*!' iU)<i KiinijH>. Tiny w ill lim* ojwij «Hit wily iiutrkt^ 
Ibr the Ctctorafe of sMtitlnrti «ilikp]e«, tat will condaot thair ax- 
clunse for t1i« nien.)>riiiili«.: mill nmnufartnre of tnnra tcmpenilia 
I lliiK*. Ill n woiil, with tliiit It'iiiliii^ o!iiir!if!tri*tir of lln^ AntericUl 
iimniKi to iiiia|.t tlitir i.iiirinL..i to ntiy i'iiii r(f<'iii y, w* i.'i|»i.-< t to Ma 
K«w Ortaaiis ai^y « tn4«— «liM)g«4l U ma)- be true in its chancter 
'-but enlufed in tt» wtaiitt and uion voluabto !■ Iti oatmrab 



it. 
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•rill' i>i««i A B : tlid •ri'-': A::tti« f^ .rralD A I Hia |mmBN A B ; 

for 1." : S::ir. : T Itir prv**u'.. in A B = l»l Mpanriw. 
Tli^' »l.iu 0 A H I ■ : tlK^ AH:; ilic Uinv in A : tlio prnnmire ABC; 

\'<,r 1 i ; ■. :; 1'. : ". "7, tl.c prfxiiro in A B (' = L'.l oTpiinMon. 
TlidHKiseA Bi; 0 : tlisfpiKif ABC";;Jbe IwtceiuA : Qwi l<>n» iu ABC D; 

ferl» s SaU : », tiM r'VMim 111 A. BC P a M «S(«ial<m. 

« 

Cwnprwiitop » tlia eonwr^a of expsaaion, am! tho pnwsure 
>k'oald be in tlie ralfci ofthe cotnprc^-itiir force. 

Thns. to t-oiiij>ri--« t))Q .'lir into it.-, original spaco of 5 Inclteaaga'at 
W» liavv lo X — f* "'ii^lfnt quantity, an«l 

Vft ^. l;t — .'i 77 Urr: — 1st eiiiiipreoinjf forre. 
7."> ■*■ 10 = V•.^ 111'. ~ '-il i'ompri«»in(! fnn o. 
7.') -+- ri -- ].">■ lliH. — ;lil fonipreii«ii|; fori.'*. 
Tlti« .•xmiipli-' of rliu-tii iiy will «liow tlmt the pressure or font 
ill tho oi ipnal »i>ftr>', is to 'tho forco in tho otkei' umiom, M tlw 

cxiiitctit.^ of ^Mtoh ot these spM>e« ai« to the contauia or Ilia orij^nal 
tp:i<v. Will eipSiiiiH tlw gvuend law oT air, aa appllfld to«nlinai7 

i,tiL.«in. 

Tlii- tln-orotii:al UlW 00, whioh <iia>n'ainetically rrprcsoiit* tho 
takio of aspandiilg prenure, i.i fonii ! c < l . a liypi-rlxiiii; <-iirve, as 

Fitf. No. 2, wliifli 



XUponaive Force of BtMW and other Elaatio Ridda. 

TiiK expansive force of !iti-.iin U iioxr c-xteiisivt-ly employoil, anil 
RTcitlv <'.>ritrihiitos to tho ocoiioiny of the iiunlcrn st.'niii oiiiriiie- 
ll is lun.il to i-titiinto this forei- hy tho liiws of air, tta dftiiifd 
bv lU^yW and Mariuccc l'lu»ti hvi ara tiiuple, aud aru thus ex- 
plained by John Sewell, whoaa rMiiarfca m tba aatjMt wa liava 
carwftillf reviled (br our c»1ninna :— 

The preMor? or forcv i.>f fi riiii(iii<Ml chi^tio body ii in tho ratiu 

of the KpaM in whieh it is < tiiicd. iK'nce the rotitairiaaf any iri^'t'Q 

*]i.ipe ciHitiiiiiiiii; all t'hi..tii- ihiiil, iiiulti|>liisl hy the pn'.^snro of tlitit 
flitiil. will lio a roiist.nit ipiHiitity of f.iri f, iind its pro-iiro in uny 
othor s|iii,'i' will Ih> that or<ikstaat (juantily, diVHlcd hy Ui« ciont«iit.s 
of tho ^i>n<;i into whieh iSw<liiidlia»<inerij4; orila^llrM3amv«ncly 
S0 iU sjioue. 

— ^ 1^ For axunpK lei llw 9g. "So. 1 repTMcnt a cflindar 
U ineliea loni; and I minnre ineh metn, fitted with a 
p'l {diitoil P, nnd tho part A, 5 Inehea long, Hlkd wiltl 
» ateamor air of Ki ll>^. pri."iiro, and tho fipiuw BOD 

H vafunm. Now, if thi- wei..;lit or n-istanie. on tlio 
pistun-roil. halnin o the l."> Ihs.. flic piston will hv tdi- 
liotinry at I : hut it u wi.-ii;ht of 7 ."• l>>s. is rutiiovHi, tho 
Imlanw will ho ih-lroyod, imil the pi.,toii iwcml hy tho 
cxpniidin;; fon-e of tlto cunliuiNl Btvaiii ur air iu .V, until 
A i>idnnr<> of preanra anlm takoa pUMM, Suppoaa thia 
is at -2, the [ii<ton wiD nave moved S inotioa, and the 
stcnm or air will oiN Upy JouMo the sj.aiv it did iu A, 
with only half its orijjin.d pressure, for tho oriirinal ]iros- 
nnro \') k.> iin'ln-' spiio- - 7.'j for the ooustant quantity, 
and 75 -f- hy tho spjico A U ^ 10 iootW!*, givaa 7'S ItMi. 
a* tho expansive force In \ H. 

If an.'ihi-r weii-ht is roiii..v(i<l of 17^ 11.5., tho ex- 
pnndiiiir nir or stwitn will again rabe thf jiiston tig be- 
fore : »iid if it b«cotna atativoarjT at 8, the sp u u ABC 
will In! •"lual tu 13, and tJie constant i|uantity 73-*- IS 
= 5-77 V)<. U the prOSSUtH) MMIe.l ill the space ABO. 
If the last weight i^ raaMTCll,tbe expnu>liii)( air will ralaO 
the nHtm to the top, and oncapjr a apace uf Ifi iochea, or threo 
ttmea ita original ipaae, atUl ^viagMt afluoa^TS-t-UsSlba. 
par aqnara loch. 
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ii.l.l or.liiiiito nrcMk. — 414. ."7 



rei«rM!-i.nts a cylimler of 12 »i|. 
iiii'hos area, and 21 inche* h)Ug, 
divj.lMl iiilo 2t wiual nartii. 

£r. Let cnoh line ti divldon, 
1. 2, s, 4, Ac, nprMeat the po- 
sition of a piston impelled hy 
jjairor ».te«in, having a pnwiire 
of I'lO 11*. ]>er sjpiarv inch, aiid 
rnt-olf at otio <|iiurter stroke ; 
rc.|iiircd. the nicnn pressnrc 
thioU|;hout the stroke, the ticali 
prc^ujc thruugUout the «x|jan- 
aive portion of the atroke, and 
the preMre at eaeh aeiianito 
onlin.ite of division during tha 
expansive action. 

The reet!i'i!."il!ir port of full 
presiinre A ;'> i I' • hy the hy- 
perbolic logarithm of the rutin 
(4) of expansion l*in,< = to tha 
area of the roctaogular hyper- 
boU C D O F, wa h«*ia for the 
mean prawanre throngbont the 
elmka^aalallom: — 

Ifyf. klf. of 4=s 1 :lH.) X ti 
Cfiill pre-tmre |>art)— H iiliS, a* 
tho area of the •>\>ac*i L' 1> K F, 
w l)ii hiniiltiplicsl hv thu prcssuro 
liM) ^ t>, aiM-^ I s :!,, uuiii- 



Iwr of the sprti'e>) — i>i i lint, pvr H|aiiro inch a.< the luiau pressure 
of axpaiwion ; and thrangliant tlK* cylinder thv fnll pre^^uni — t 
]iar|aX 100(priw»ui«) = 600+ S."!! i>io\pftiisive pn.»iire) — lltt'S 
^aeta — lh.s., as the mean procure llirou^hiiut the 

strolce. 

The mean prescim:. thrcinithool tho cylindfr may he found more 
rwadily hy consideriiin tho fnll |>reMnra part as 1, or tho unit of the 
ratio of expansion, niid addini; IC to the hyp. loi». of tho ratio. This 
sum, miiUiplicd by tho pressiiru and ilivlilcd hy tho ratio of evpan- 
aiun, win gito the mean [irussure. Thus, hyp. log, »4" 4 — 1 nwl-f 
1 ss 2«M X 100 4 — -'>-'''^S ll>^ . <^'« bofore. 

I( iutiadaf muliiplyiiig hy the prworaand dividing hy the 
ratio ofoinamloii, the atin SUM ia multiplied by tbe extrasa prea, 
Kure ofS8nia.orIOO'«-4=W,biaobviana that the randt wfll bn 
tho same. 

TnUo No. 2 containa Napierian (<iflun railed hyperlxdic) lot}. 
arithiiii for calculating uxpausive i!teain |>ower, as in tliia exainplo. 
— 8ee pae« 127;J. 

Tho hiuifc of tlie Nafivrian locarithma, Mill oscsl in the hliihc'*! 
brauebea of mathaBatieal analjnaa, b i'716Sd» whose asymptotes are 
at rittht aogtea to «adi other; bvt the bam of the Kr'iitKoan 1oj;a- 
ritlini.% iLsed In all ordinary ealciihitions, i* 10, whot** ajyinplotoa 
make an an4»ie of 2S'74i>4" to each other. 

For the prewure at each ordinate of expansion: By tho law of 
eT^^«ll.sion, we have »> X KH) for tho coniitani "pmntity vSpaadlDgtO 
fill from 4 to 24 M«c«e«iveljr inureaahig spacer, hvaei — 
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r.x|i. 1 " "i<i«'S ami 
11, I'll III ri.i'iiu 1' ekpuniiivo prMiure. 

Tlicse valiiw pive tho priri-Mirc nt ps.-h s^ iinniti- Vine .pf <'\|>iin- 
Bon, vet th# arit(iriH>licn! im-an only r. vr.j-. ni- iS" iiii.ii, r.'i>- 
Unriil.Hr spinf^, bill "I'h-i ni>t iiuluiU- Uii> curved |iorliiiii At tiio 
end (1 Oil. I. ri-i iftntrlf, iir.il i^'wen a inonn 2 Itn. Im tli«n tlw iwl 
mean found by hjp. knjaritliiiis. Tlio full i.ixtwiire beiii|? the HIM 
in both «MMai til* aMwdilfimoM to 1«m timn the (.-xprnxive ilif- 
ftrcaee, for MO-fTM-n-f-M — M-IS lb*, lu tlic menu nrithni. ti- 
eal prwiisore thronghonl the cylinder, or 150 lb. Ii-^ timu the real 
liiwin. 

The t-nntrary would take Iil«i»e with fyimprewwd •l.^mn, n" oneh 
recUmKle »'iiil<i o.>ntain a upaoe l*_v<iii(l the cnrviil liiii-, unit thus 
pivc ilii) pn-^'-nrt.' in t'xr.-^». A nwir Hppriixiiiittli«>n is obtaiimJ by 
aiiiliiiK' t<)|.'il!.or ilii- tw" I'Xtreinii' iir««imrt«; 4 time* the •am of tM 
«re» orJinatin I'll, U>, li, iic), Mtd twice the iMim of the odd Otdi* 
aatwCT.t, il,4:c.). Thitmii,aaliipli«dt«UwoomnMiidIalaB(», 
aDd«<rided by S, givMthaftmo of McpMntan OMrifi that ivkr- 
ring li> dM diagrain, So. M 
llMMBwmmMansBlOO' +»= 195- 

Thaoddwdfautw B414-07K S» W'M 
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MtlHi aniounl »t \>ii- pspan-ivo pressure, and 

Sft-tS Ib^, or i U-^ tluiii l.y I,;,;.. l-.-Hrillmn. 

A iDliuairy of tlitise nu'iliods uf calculutiou wiU ibow their oom- 
nantln anrasimation. 

Uymrimlio methcd = N'tS Ibik 
OnkiMte •* -iM'tt 
AridiBMdal « nSS-M"* 
Kther method My therefore be need, «iooordint( to the def^ of 
•eonracy required, for vlth workine eteein, th« effuct of losing tein- 
I, or of condenatiae, woild CUM th* nmlt to ha laii than 



pentBra, or or < 
S*i9P«rtoltoi 




Thia plan of working rtation- 
ary enginea with hifrh-preasare 
(team in a amall cylinilvr, and 
tlu^ti expandiiiK it U> work anotlier 
li^tiin in a liirper cylinder coni- 
inunii-ating witli a coodeoaer, ia 

OtUi. 

Itieo." Ilii. - luti thatVr.Ad- 
aoM pru|»>>'-'4 iji> i ^ linOeralbrlo- 
oonKitive endues. 

Let dfC. No. 8 reprii««nt two 
Buih cylinclersi, of wtiich the 
KBisller, A, is 6 cubic feet in ca- 
pa<ity. Mild the liirp-r. B, of 24 
( iit.ic fri* fAjMu iJy, or iu tin ratio 
of 1 t<; 4. 'J he lir»t cylinder. A, 
rtroivci x\u.y ifteuin, say Of 40 Iba. 

ruotture per Mjuara {noil Ham dm 
aad the aaMiid«||rliadar, 



Druotturi 
iieilai^i 



rweiv«« the »teani, tist indir«1e<l by the respertive arrow*, from the 
cUindi T .\, alttT it Ihl- ilnnt' its iliity in that cylimler. Now, a» the 
area of t'le Ijirircr c\lui.!i r is 1 liinc^ llintof ihc siiuiiK'r one, it fol- 
lo»i> that the fleaui eximiuls l« four Uinea its volume in the larf;er 
cylinder, with a power nofWf nndimt io the dirainutioa of force, and 
whilst the cunmiuDicaiion batwean tha two oylindera ia o|ieD. tl»ent 
to th« name pnmuro in both cylindati^ oonaaqnandy tha aibotiTO 
prearare in tlie lanier oylinder ia only Ott tho thre»4baitha of ha 
area, which it exceeds the siiinllcr one. 

Aa has hmn *K«n, the pr<'s.snr»' of elastic lluiiU i.s iiiver«ly as the 
sitnc<' till y (>i'<'ii|>y : if we sn[>)>o!>e theia c)'lind«n divided into, lay 
»i\ L parts. 1.' -J. :i, 4. .'i. 11. it wU snflkiantty lUoBtnta tfa* OMiM 

|i!iriiti»c torw of two cylinder*. 

l-'or a coii.otaiit quantity wv have tite capacity of the amaller 
cvliniler, b» 6 cubic Imst, to b« extiandcd into M OHbie feet, and also 
fill lite wiMims itay 6<10 of n fiwt, botween the agrlindera. U tha 
plstona be moved through l-tthofthairatNil»toaa,tha] 
tranid ba an onikr : 

hSS *'SihSI" SES 



• MMaaM 

uaic 

4 0 .f -0 = t- initial 
+ 4 + •* = *■« fur a a 
+ 8 + •« = Is-6 fi.r A t 
+ 12 + ■* = l.'.Sf.vrcf 
+ Itl ^- ■* = lr<-4i(nrJJ 
i ict + ■* = 8J « |-.>r» < 
+ S4 + -S - 2t-« for// 

Taking the for«^ <if steam a* 40 Ihs, per Minare incli, the nrca- 
snrm for tha rea|icctivo onlinalcaaf aojiamfcin, in dooUo and aingla 
oyhndor onginaai wooM than ba Invatwdy— > 

ll|Hi CM*. lailUe. 
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Tite mean pressure may be foUDil by the ruIvK ali\u<ly ■^ubllliltt■d. 
Fm tha large eyliuder 1^ hyp. log. it will b« 

Eiponcnt of expanaion ~ 84-6 B a 4*1, «ho>4- lo^'. ^ 1-411 x 
36-Mx6r6-r ('jmces to fl11)slM lbs., nearly aa ihe 

IircaBiin> tliroii^'l t the i>troki- itnthalmge piston. On theamalh 

piMon it would Ih- 40 — 2 (the pre;i.surc on the largar plalon)< 
Sl'B 11'-.. Ill iii>^' ti'kinK the viilue of the vncuuiu ill ilia IWidoiieai I 
_ t4i 12 Ills.. (i<r tl.i- pi>«. r i v. rl.d »c huM- tlio 

Small c\ liinliT arta — <'■ ■ L' 1 H = 1 in s i ^- 'J I -JS 
Large cylinder area = 24 x 1 h J z:: 4;tij » V IU, mean. 



Total power . = M5-4 

Out of thlx Mfi'li Iba. of ecrniniihitod power, 2KK Ibf^., or one- 
third of tlii> whole, due to the vncnuiii in the i <'ii<lvii»ur, and 

5."i7'0 or two-tliirds to tin- ••tv.'iin. 

ir mill in- ii.-.:rui 1 is e tor. 'iMp.'ir*- the |>ower (riven <iiit in a i<inple 
c, liiiiier Ml -^.j.u .aj.iu il 't . .'iin! u.'.iii^; the »«nic .|ii-'iiiiiiv of steam. 
'I'jius, Niip. log. of 41 = l-41ix40xij-i-lb 6 ~ 1T U7 Ux*. aa llie 
■ann piyenre of aacpnnaton. 

And aa ba lb w ■ 

Fallpre«iMni«i s o x40 = 2lfi-oo) -f-SiaU'M 
£x|i«iidedpireaa. area s jk i; x n r>T = :i2M'.ii ^ Iba. mean 
Coadeoaer vacuum a24'4xl9'0 s2'.c> 2o) praantai 



Total poHi r . . a t»u:!-.'>iJ 
ITow 8W-ef> — J^.V'i - In 2fi llis,, or 8*16 per wnl. in fiivor of tho 
Mwar ^cu out uD uiie cylinder ; bot with ihki greater power tlierw 
b also nocfa graatar bragulMrlljr of notion. Farvarionaclaaaeaaf 
machinery noar drlTan by ataam anah Irrfgnlar niotfon wodd beblghly 
detrimental, whilat the more tmiform motion |>n>ihici-<l by the <loii' 
ble-cylinder engine anal>1«« tb« principle of c-sp^ui-ion to l.c moreec* 

teii-sivcly applied to peiieral ]iur|>o»ft« tlittii bj the siii^'Ic cylinJcr 

H!p71e. 

Tliere 'iTv otlii-r iTioditir.iti.in» of tlic .li.nMi' i^r ciiiliincd cylin- 
der ellltil..'. « iiel'e ihl' e\ lillili 1^ .'ire pllie. il oii (lie top of e;ieli ot!ii-r, 

and diirereully nrrangetl to provide the atiui>»t ecuuoniy ; but the 
diagram eon^ya tha idea ot Ibair notion umm olaarly than if ma- 



ebaaleally correet in tha amogament of tha atcam pasoagca 
paaMon of thncgrlimiaiab Thay an > TolwiMe olnai tif wglnfaL 



EZPAirslVE FOSCB OF STB&H AND OTHER ELASTIC FLUIDS. 



MM.] 

I.ible So. I contaiii<< tho relative i>roi>ir;i,- ui imei 
steam uf dMereut t«iup<Miilure« luul iu vnrioiLs tU-tioition*. 

Tabtelfo. 1. 

Tn^ttrot'Tf, PrfMnire, mill r>!tttire Volume of S/rtini f'rom ft 
;i>>T"3''' h'>ihr. in h'lipliah anii Frtm-h ilmt'int. 
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Tbe riliitivo wcifrlit of sirfiiii ' i u ifprin nearly as lla-ir relative 
VnluriK-s. Til IH, ill Table So. 1, : ii r. l.itivo viiliiiiie of «teiiln nf 
atmoiphorir pn ..-iirp is invoii as i i'k', llirrelnro the «<n;lit rif a 
ttibio iViut uf Mli'iim I* l-ITixiili part of n culiin fmit nf wiittr. Fur 
a cubid U>ol i>f wiOvr = 62 32 x TOOU graiD!> truy (uuib lb., mi liiat 
4S<i,2M (nios-i-bjr 1700sttS6-7 gnini; uid fer otiwr praMont 
nne Uib ratio of tbo volume ibr a divlMir. 

Iliclic-i iif iiuirciiry x '401!) - lb. 8vuirdu|>oi9,MldIll.m'.xft'IIMM 
s» inolio.s nf mercury. 

Tnbk' No. a rmiwlni* the aritliiiit^tii.al prc-<i.«nrM, mMm Mid 
rnti<w<if n pnwi^r »f 1, expaDtlcil 24 tiiue-t iiiul at :S4 diflb'Blit oirili' 
iuit«a of any atroke, Ulustrutvd by diagnim, Nu. ^ 

TabK> Ko. 2. 
Xtipitri-in or Jly^jifzhi'lie V><j>' rtthtnt. 
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Ifirjrtily UiB eost <•( cntrino ri'ijjiirn. All llm I'li.ik-clinii" n iiicli wc 



[rroiii tlir Amcrlciri RAlIravJ .FoamftL] 

Inalde and Ontalde Connected I>ocomotiTiw. 

The iii'^ide conntTtii'ii wnif ri^i'urli.Hl lo in tl".' varlv t):iy<t of Iivo- 
niolivc builfSiiiir, iw 11 rcm«'ily Ui/iiitist. llio Mr*»:illnti«»ns rjiiw-il Iiy l!i<j 
lise •>( iM.'liiii-<l iiiit-uio ryliniliTi am! niiliiilam-cU ilrivers. T!te «irlj 
i-ii'.-iiit'H wiTo hiiilt dm witli a macli Una longtli of '* wIimI-Immci,'' or 
tli-itaiieu ln-twX'On fedtnt* of pimmiK wliwln, than nnw, wliwhy 
autjr vinnous inotum wkn iiKiiiit't^t<'<l t» a lovaUr oxtciit tliiin wliiiii 
diTldetl r.|x)ii a Iiinsri-r l-oiirinif. \iy a|i|ily iiik' tlu^ j>nw»T iii'urtr llic 
ctiitrc lit llu; n\l<', -iiiiuiu.'i iiintidu ws!s ri'iliuvil, but thu homonla) 
iiml V(-i'iir/il niritinii!'. <!«e tii ttif action of tin; im!»i!nric*/(l fon <-s of 
till' ])i-:iiu .'IIkI (.•i.imic< liorit<, rfisiiiitifil iit their full ext»-iit. Aiii-r n 
t:5iio, .•.iiiiit>T-Wti^litfl Wi'Tf -iwirc-stiNl, mid it won soon fimiid tImt 
tli(.<v tviiiilil »por»tc livtii^tictaily muHi nil Ungiauh. liy llioir aid, tlw 
oiiirvido <'<>iinrcti<>n hiw ti«oMm m *tmdy w imjr otiwr. Kow tbot 
the sole muHt of ibe insido eaumectiao M fiilfar iwHwd ia toi tini, 
tiuHV are no loaecir any mioiw for ItoeonuaiMaeei. It tniMt bo 
admhtod to involv* vary Mriom dcftota, wliidh ire not Amnd la 
till" otiicr iirriin;;i iii< iif. 

First, are tlii> fi<ii,l\ which involve p-cftt wciafit, iiicrt'nw.'cl t'\- 
|>cnw, iiii;i-li frirlion, mid ooiiMdvnililo <!ui>tr>-r, lH-si<J'-» rt'iiiiiriii^r n 
viTy liiri,v ^[i.xci: in wlii, li to work. A crank stialt for a 2i( toti f'l- 
^i:u% u-t'i;.-lH lOi'i i Ibts, iu (ini Fuiijih, iiuU cusU, iu Uitit state, Iruiii 
10 to IH rcDt« p«r lb., bctMe* oooopyinc • bdkt inm lii to aevon 
days in dnlnliing. WIten finblied, it wrU weigh 900 Ibe. more than 

ft atltticlit axtf «f iu'liil I'irvnirtli, wliicli i5\h-ji is its*;!f ivjUiil to 
tlie weifilit of llie stniij.'lit nhiift. Tlmt is, it is miw a* lu^iivv ivs \» 
now^sjirv. Tlie cnuik wrists aro twice tlio diaiiicttr of tlio onmk- 
\At\ <•[ tln> onlsiilc cuiiiHti lion, nii<i, a» in Ilw fti>*- of «i l.-irfte U-jir- 
inj.'s, witli tlic vliorl li-vii-U).v of n tiiiio or ton-inrli cnmJi, tlic (kiwit 
\* not cxcrlud wholly towards the cvntru of tliL" rraak wrist, hiil i» 
(.'.xcrttil on a largu i-iirfacc, it i» op^iitfuul limt iiiucii uf it i» alworlxsd 
ill fri. tion. An isxtrcnie illottrntioo of tbi» loai inaj bo made evi> 
d.int by a Iriftl tii turn (in erpentric by power appliM tiiroonh tlio 
roil, i'lie liahiliiy of fnilnrv of tin- i raiik is iil-ai (t-ckI. tlu ru lidnx 
v>Ty few runds li;\viti^ an i-i|iri|iiii. iit of inside ropiti.<'iinK ciip^iiu-s 
wliUh do not have u iiKriil.,'r of oriiiiks broken ymriy. I>iiiIiik 
(ho your «e ri;iiiciMlH r tliiit oin ot fourtci n rrnnk cn^'lii-s in 

use on t!i" Iloston .-nid i*nu iilfiic- ll.cul. ihon; wvr.- ••'.cvt-n iw-' of 
broken c raiikH. The rcia w.-d ut' ii oraiik eo-t.-* a lui.>'e siim ^,■■.i^i^•!( 
lltu isosi iif tliu crttuk ilMiJf nnd ihv v\iM-ii^<.!> of liuisliiuf; it, ii 
n>i)nlr«3 a mitfiiicrable ilctenilion of llw «DKine,.aiid tlio ktboraf 
drnwin;; olT and oa the wlieol«, riMieiiing voItcm, 4(0. Ouea «f 
fttUnra of cmnka are my ftfiiwetit on other roada, and serv* toawoU 



havo entinknilod Ht'ain*' t'lc cr.ink, arc cndnri'sl on the majority of 
New Kn(.dftnd liimds. 

The sjiacc re«|uirt'<! for the crank i« a very si rimi" o\>iei iion to it. 
It oeeiipies a i^-eiit de:d of loom lau-nilly, m i-'.ii idly, and bori^mi- 
Uilly. Liil«raU; lltc twu crai)k« (Hi-ufty fruiii i'J to iiU iitcli«ti uf th» 
Imglli af tb« axlo betveon tlie houts wlikb diatanco dooa not «X' 
eeed 40 to 41 tnebaa, leaTug hat a ritort »pare In which to t^rowd 

llw valvv motion. The danianda Jbr tliC latter |><n'|>oM< have idwsyt 
K en a favorite pcint is tho STeUHlOnt* lor a broad piii^'e, when m 
reality it wa-. thu neeessary amii^'eineiit ado|iteil tor ilie loeomolive, 
nnd (lot I he iiirajKK ily of the irtniJe that cause, ilie dillieiilty. \'er- 
tleally, tlio .iftace deitianded for tlin ernnk i* a treat ohje< tioii, as 
the centre of the iMaler nmst be a.* hij^h fnun Ihe mi's for n 0 iVs t 
wb««l, iuMv CoUDuetisI ougiau, hk for a 8 f.'tt 6 inch whetl. onfsidfi 

eaanaetton. The crank limiia, by from ik ineheH to two feet, the 
diamatcr of the drivinir-wheel; aiiid in any ra'«<-, u[><<n n rfml havint; 
low hridgtv and station dnora^ Hmlts the projier Itei^bt of the rhiin- 
t>y from !» inrhes to 1 fbot Tlic cyliriders are pljicrd at a 
distance of 34 inches between centres, in the ii»iiid (tl iii of inside 
connection, w)ien.'!<y (he cnrve of the under side of the Uiiler saves 
bill four inches for liie eleamiico of the crank, over what would h« 
had by |daeinf; it directly under the centn> of thi^ boiUr. A in inch 
crauk with 7 incli juurutilis aitd with t?ie strap and key of the con- 
aeoting^rod, and thaTerfiou illlowanee for tlie mutinn oi the ^prin;^ 
will reqnire a dtstaniw, Aereifiire, hetwi><>n the ^eittri< of (be nxie 
and tht> umler ndo of tlie boiler, of at least 14 inches. lint tho 
mill k docs not alone limit lhi^< helL-bt : the link motion, which nO 
builders are adoptiiift. r>;i|uires ou an inside c»mne< tioii, n still jri eater 
lieight, HI that l*i iivehe^s to 17 iiicheis from the centre of the driving 
axle to the nnder .xide of ilie fMiih r. it unite a conirdoii allowajjce of 
hei;;ht. 'I'hLi Isfroni 10 to 12 im hes more than the onlside eoii- 
Dceticm reauinw. UurUMmtnliy, thu croiik liiuit-i tlie leniTth of the 
ftirnMei which la <*I>«<Mly itvitrlow in «m>» where a |>uwerful en- 
gine it* wanted on a ahort wheel hi»e. Many «f t]i« fHf.'ine-t btillt 
at th'* • ri ■ rit d:4y fur western roads, and <!i -tincd to use (rri-en 
wiHiil, ' .',.■ lurniiies of from i (o feet oiilsi.le leiiirlli. the hitter of 
whii'li, with »n iiisifie connet tion, would rei|Uire a disiamx; of nc.-irly 
7 fei't tictweeii eeiitr.i's of drivi-rs. 

The < rank cncine also involves oiher obje. t j.ns. The ofl-stt 
frame r.'i|iiir,Hl by it is n>it as srronp, as sinijile. ainl a- i'!ieii|i jis the 
i»truij<lit fraiiiu. The valve motion for nil iusidu cohneitiun luuat 
ilm^ be erowdcdi laterally and TcrUcally. The rndLer anm moat 
be liiairt, and o^Mt Talire rods ninat he niadew In. caaaa of law* 
irh«<iad anginal, die cyKttdeia ocenjiy tiie room wbieh ahetdd he 
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ms.] USB 0¥ MAONSnC ATTRACnOV IN LOCOMOTION ON RAILROADS. VtS 

AtVOtcA to ti;.- friK-k ; ni'h .1 ri iitr. -l-Mrinj ti ii>-V. there is nut tarVtiioiit nt' tin- rii'. r-..n < r iij.-^ ia mure M-fim- tliAB tiMt Af UBf 

nearnwi:!! I'lHinu'li t'l t-vt II iiropur iii i -tr. iii^'li i>l tnifk-lriiuie, iii<i<l ijin-i ti.-4 iiiu'ii.'--. >■■ 1 1 Uiiih in lin-t'^ti. Tlio simiikp-tKix U 

knd at llio numv lium in ullmv I'l A ti ll k ulu-^ l of |irii|HT si/.o. l^t' >Ii<h'(.-. { iik Ii tliii l.. u ii li u l^iir nl' 'J Iml-Ii -ij-iaiv ir^n rivi-to<l 

Again, tlw iiu>J<!rn |>nu-tii'<,' <>t' Imilili'is ut cimsiilc eoniit>i Ui>iiit U to ai'ouiKl ttiu I'orwarii e<lin:, <iii tlio iii'-iilv ; tlie shoel-' iirv <>t' liuiiUe 

give mim SI to 88 iti<-lic!> stniku of |>i»t(m for iW-ii^iit itud i>ii<iiieiifiar tbiekMaa. or ft inch, wlicre the cylinder ia italtod on ; the Aangt of 

•OglJlM. Tbu b ){>.-ri<-ritllv R|i|>ri>vi'i| of by raitniml i'ligim-vnt anil the cylfDoer iwto npoD Um fhaims whl1« anrrtJi«r wide flitniK n^achM 

nUMgen, At iniikititf, with tli« Inrjjur whwl it nlluw^i, a steadier high up on tdo side of ilip sinoke-box, aff.irdin;.' nil \ \u- ttn n . tiro 

Miipne, and as rfdueiiis tlio wvar nf the nmi-liint'ry. Unt to in- of iittaclmicMt that cin l>e uUaineil by any |iliin. I li,' i . Hi. !, i ;it- 

m-.m- 111'.' !>-iii,-lli of till- iii-iiitf iM-niiJ;. fnmi '.> ..r lo i!ii-!M> ii|> In 12 t.-u'lim-iit <•( tin? toginin liy llio Ni w .KrH-y l.ik'..iii..tiM. Wurk-i, 

or vvoiil.l iiKTi'.i^' all till' I '.il^ hiv,. ii;iiii.'.|. ii- ir H.niM re- wliii-li is iiiailctoa round *iiiii'kv-lK>\ of i|..iili!.- ihlrUin'v^ ut dm 

qnirc ik lii'avi<..r (Trink sliiil! nii.l };rL'iiU'r uxpciiso and frictioit, and at iiotloni. alti.rils annlliiT in^trin.-t' .^f ;it -lri ii_'')i .-. i i. .n. 

j»< 111 iiiiii')i i1aii«;i:r ol lir^'iiViiir^-. iK'sidM OOODpfi^g Hon TMUn, T)ii.'rc an- oiIilt cn^'inv- li ivm^' i ylin.ln- ait.i I m. mi- ilitt. r. ii tr'.rii 

laterally, vurliraiU^-, and liorizomally. thm^ but titlurJiuK, at lliv aainu lime, ull lliu »vcurily wliicJi uku Ul 

A*«nspalMat]ooitfmir ■triataraiiipoiitliMdMiofaiigiiMai'wit required, 

win nodeo the motive power of nuiny of the New Enghind raiub^ The deadlncM of (he ontaitle eonnettion baa heen well cl«HKia. 

and t^iKTiuIly of t1i<M<< running direotiv out of iiosCon, widoh asWinM itMM, and tli<>^' wdo liki' tr> t>i- riuivini-.'d by prai-tii id ilhutntlon 

to be ei)ui|>iK'd in tint cIiihh stylo, an'i vet n|N>n no on« of widch h can he aeeiMniiioilaU"! l.y Ti'^tiiii; tlu' iri.>li<iii of [In- >.-i),'iuee on the 

tliuro !i iiioik'rn and lir-t fins- t xiiiiiplonl'nn out-iilooimiu'i tfd jm-istMi- nniniTotw rond>> wc liavo < iiocl a-* u-ini tliis rnnnei tii.n. 

pvr vncino. Many of lliv'^v mails li.ivo a-« piml ciii.'iii< > ii- 1 in im cx- Tlio objwtiim to llic rn'liiitiiiii nf !'.i :it l.y tin,' ^'Nixi-i-d i"isition of 

iMN-t.'.i ill tlio nsi' of r.-7iiik iTii.'lih'-'. lK■!!l^; of i;ii.>il |.r.)|i.>r!iiiii< and tin" iiiil-i.lf ry lindi-r, i-i i>n>" w linOi <':.ii w.-i! lu- llimu'ii onto llio 

wrkiiin'i-liiii. W.- ill-la::. .1, i:i a pr. vi,.ii- iiiinr>. r, tSiu iiii>tis'0 UnsJnn-liuilt ..'iiLiiu. - in it- tn". r..rn'. a- ii.tiio ..f llifso liavc any aile- 

powvr of (lie I{«uloii iiii.l I'r " I'li'rii c Uuiid, whiili for ^ikhI con- quato prutw lion for tia-ir I'v lindvns and c'lic»t«, wliilv the i'at«rMiii 

MrmtMsami pvoportion-. will eomiMire w«tt with aav ia Masxa^ u ri iiw ^ mui the <iite now ouuk)ec<«weMioMhiilitlgrUiaDB*Oo_ 

ehoaatbh The neCMiity tor -tcady ciiftinea rmminR at nigtt ^iHsedi at nnnton, heva ampiu nrotMdoni of thu kiwi, wliile the resolt or 

baa gNaton tlu-se, wv pri'^iinK^ ai< on any nmd, wliilo tliv rluimrtcr l)i«ir Uie stiowt tlukt ao lotw of |>ow«r can Iw dck-ctvtl in tlicir por- 

of their track i- alrpndy favoralilo for tlif^i" eml-i. And Vft the fonimiU'e. 

iipeoal upon tiK' N\'\v-V"rk I Viitniland lluil-oii liiver Itoailv of tlio Aa a ooncluHcm to this ralueet, we will giveaUatof the loeo- 

saiiiK |.'au;;f, and >fi. ll..'l.ik^. Sli.>ri.<, N\.u' Jersey and I'levulaml, inotivo aiio|M in tho BIMIItry, With m OOOiiaraoa t^kdl tlwy fas^ 

(■.•liiiiiiiiis Hill! Cii . iiihiiti It'inls of ) fi-i t lo iiii-di'* itiiil'"'. i* LTcator peucirnily ado[it«d, 
t!i;ri ij|ii..i any ..f t;i.-i r..!i.l-. Tin' nf .lrivi.'iL'-vvli'.s. !s i.r all <'M- 

Kin».« ou r Jiiil-i iiti-ring llie city of lio!itoii, i» liniilod also to but ol Pprtlaml liOOomotiv* Work*, IVirtland, M«., . . . . IiuU*. 

f«et, wliilcthop'04it«rpart«rtlwMMaeii8erbwiiMaai«don«bven- f "r,^«%nnf li^LM^'"' ' " ' t^lt' 

gin« bavin,. liatSf^tUeole. TfceBoitoiaiidLoweURo«l.5Hillt, F^^f.v.rlr™^^ . . . 7t>,: 

end of tbo liMunied eliaractiT of a tlrxt rliLu work, havtOK no grade if • n l' n t'- 1 '"• if-- l*--i-ii Htm, .... /nnv/r. 

of over 10 fwl pur mill', i-xcopi for a sliort distance near the Lowell for i»«cii>!«.r I'lit'in* ., iVr fr.'iirkit, .... . OaUtJe. 

elation, and no bad tiirvi-i. li.u* but 2 eiigiiu-s, iMit of nn etjniptnentrf §IJ^ ^«£!!3h?'!JnJ^ • • ♦ • • 

82. Imvia,. ilriv.rs iH lar.v as WmJ^MSiT*!^ . '. \ oSlMi 

built truin an ciii^im^ oriLnanlly niniU- t.y the hmv.-li Miicfiuii' fslmp, Tjiin'.-m I.ixamolite Cb., " htUe. 

and from onr own obs^.r'. alj.ni, \w cin pri.n.iuni it ni.ir.' inis'iMnly Hr... -- .v ivnetfaad, Janw^y CUy, N. ,! OHfaiit. 

tiuin the majoritv of oiUsidu connected unffinea on the Nuw-Vnrk l: i -. K. t -linra * Orn-s. i . i, ri.',or>on, N. J., ..." 

roads. Other crunk enginei, ap«tt wllleli we have rudo on tbii) N. . J p. v T.o.s..r.,.tiu- \y r- s !'»tr^ . . . || 

liov, aro nulijeot to very severe ftm-aad-aft oscillatioos uud tliu \vui'',n, sliuimrn! " ' " " '"' «' ' ', * ' * " •» 

mottve power generally apootllia road la of an inferior claaa. Tba Nt^- ('nstk' Maaii«etattn|rCteraraiv,Na«0*Mia^ I 

bridgea on this lino are very low, not mneh, il any. aliore 18 Ihet Kiohnrkl Karrto A itm, PUIadalpUa, Fi., ....<< 

ftom tlie rails, nnd tlie con-<'i|Upn(X) in that onlv a very low rbirnney M. W. BiJdwin. " " ....'* 

eanhe obl.tiiieil, a* the bollern set verv hiK'h. " The same disadvan- IV'"' 1*?'''™.°^; ??• ' ' u ; u 

7^ .. , ,. . , ■ ■ 11 . .1 1 Miirr.iv * lliiiliiliiirsi. lUtimorc, Mil., ....,« 

tape ot low <!iiainey« i« «!»•> cx|K.'neuroi| by most ol the ottior roads A. W " It mi..- il .t ^.■ii. •< o u 

in till- vi 'ii.ltv , most of (be roads niniiinu out of Host.-Hi having Smitii >v i'ltsiii". Al. x.in.lria, Viv, " 

brid|^-K of le» (luta I'H feet from the rails, while tbe engint^ (ir« J. It. Aii.l< r-..n. Ki.-ltiiii.n.l. " " 

iiMide connected, and have veiy Ufffa boilon. Wiiimm Km-nctr .v l ^^ Ki. iminn.l, Viu^ , ■„ «' * • t 

mmotivM«werofthe«ro«Ui."behind^ ?'„'XArn,ir;:!;«,"n;^ ^ 

Motor and capiii ity. And tlie reason for it is. that those Imea have Nilea 4 Co.. CInoidnaU, Ohhi . ... . . . " 

never been iiiibn-iK-ed by that r>oin|iO'ti(ion \« bi< li nia»t be the aonroe Moim. RichanlMm, A «'-».. nndDoati, Ohio, . . . . " 

of lin|>roveineiit ill raihvav tna- hiuerv. The in .tive iMivi-cr of New A. I.. (Sri!<:r»t Co., Coviiiirton, Kr^ <* 

KBiilMidroa»isliasV.«nliseil In 1 1... l.iiil l. r-, mi l the-.' Irive l»-cn in no "• * ^- 1)\ i^i>o»vilK', Oliio, « 

«-nysh..ty,.,a.l,.H,>r..n,,,u,.a.,.ini,.r..v..,,a.|its W.,ib. , lie binbler, ht^ sLIiafiS.'^^ll^^n^^^ I « 

liavt -^'iil .x.irk I..ili-t.inl lUlirk.'^-,lll_^vlll^■l. tliuUia* .- .■..!:ij^.ll.-.| <■ a. oliii«1/>ii.l A" Co. l^nai.rillo.'Ky., . . 7 . . « 

10 txiiiipete witii more stirriiij; liiuuufaetiireni, they have ina.le ellorus 11, II. S.sivill.' .f^ S .ii, " hiniir". III., " 

fvr iinprovemont, but ttieee liave oaoaUy ttiiau ibo shape of coniea, I'ni"' K.tixiruon, si. m... 11... ii;f.,niittiii>n r.-.-. iv.i.i, 

«id U.e«e mn uiw«r» faithfully rendered When the New-^ orit ^,,„„,, ^ ,„„„,„,^ . ^ ^, a^„i ,^ „ b„i,di„_ 

era will adopt »omo i^wential ihainjeH m their piuierti.-t. Iheoiil- 

aide oonnented en;;liies by the .Viii'>ske:i^ C>iin[i,iny, of .Mnn<'hesier, e 
and by MoaHrs. Willlaiu MiLsmi A i'li , of rinnton, are ne.aro-t to 

the itaiidanl to which tii..'se e!ian:;>.'s nm-t lontunn. Vw cCMBgnaMo AUiauUoB In SaooaaoUan a 

In inakiniK theaa reuiarka, it ia iivce^isary to defend the ontside BvlLXBionH. 

connection from aome «bai^ wMcb are made by thueo who call ^ 

the ItoDioii atyle of outside oonneelfam a fUr wu'nple of that ar- Wa le a o Bia ia n d le atHaden the Mlowiaf, final the I 

nuiKenient. Tlie cylinder olta«hinent utfordcd by tlie outside con- bur eraDlhaao^ Jaomal ef Sdeaee. We have, oa aaaal^ : 

occtioo has boon pronounced by New lCii)(land bniiilei^ nx les* stroit); ooneajpoadtaf BnglUi meiiaitras. 
th;lu that obtained by the inside connection. W Mi the atlaehiin-nl of 

cylinder nanally a<iopteil by siieh of (bosi. builders as have nin.le The re^'an-lus hi re .l.-^rrilh'.l Imve bi-.-n in pnareas three yeart, 

ont.^ide coiHii-etioiis, we n.it only admit tliis as inie. bat •'nipbali. aMy Their i.bjert has ri t.. ltm- to tin. <lriviii;; wln-i-ls of locotnotivea 

iu'b.r-.-' .'. Ti.i y ;ia\ e -.-•. ur.j.l ill..' I ■. iiij.liTs. by a b^-iif :liiii;-i' ..n a |.i.'.vri ..f uilli. -i.'ii lu.l. |i.Ti.l..nt of pressure or weii^lil. an ad- 

C4ii b. ti> tli<- inside frunic,and have iKill4.Hl III a li^lil rail placed on eiUe hesiock, cuii.sei|uently, tliiu will not vary with the grade, and 

011 tiie I. it.-idu. Tbaaa alwqra work loo.«i aii<-r use, aiid eupwiallv which, at the aamo'tinie, nuqr ba awpeadad or broa|gfat into notion 
where put to a hard atnin. UTa have aet u pleiitv of iliuDtratiotis of at wilL 

tUaetfeot. How we win Tentnra to aiHnn that the i^linder at- My fliat eoiparimenta war* made ia «eii|{anetlon with « Faria 
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[1>mhuIm(^ 



fneillMnici:i!i, M. AriilK'rger, who hail cutlcc) my ntit iitinn to this 
«iili]<vl. liy c./n-nltiii;; iiie a.n to tlio iTU-iiri'* vvln.'lj |i|i_v-ii !il «. ;.-ih o 
i-oiilil Iiirii:-')! towjini it. M_v lii>I iili'.i \v.i« m imik.' rlir ilriviii;; 
wlii-t'U fWtri>-iiuigni-u : but not tinding in known tactt Kiithi icnt 
dtia (nr magnetuui^ a whari in OMtiaa, I nndertnok provMonaJljr 
to OM an clMiro-RM^iMl, aetlnfc at • AtoteDoe, npon ib« rati, and fixed 
upon a Mipiioit innvinir iiiH>n ttto railroad. 

Tbu apparatiu consists of a. framework tff iim F (fig. 1), mov- 
isK 00 4 wiiMb in pain, to which a rotaloiy uovaBMiit h hnpartad 
hf iDMM of a waigbt Mttaig oa tho wMa la plaee " 




AnoUier weight A, fixed at the <-Ttr«tiilty of the car Uy inetuw of a 
eord, represents tlx- rt-sUuni't, or the r!iar(!e to bo ilra>vii. 

Tli!« riir wii-i i'Ihic! on .-i r;iilroi>il < ', » ho^' irrii'K' c^iild varityl. 
At M it, t Afri^vj a li. .t-Hi-tLo,' tfi-'i;;in-i K, pliii t-il iit i-.m" tin* rnii'k. iiiid 
so tli;il it' arms wire :.e[irtrat<<l l>y tin' diManco Itftwctn the rails, 
Thi4 vlootro-tniif!nct, one arm ut' which only ia r«prcM>nl«d in aeo- 
tlon in fig. 1, ouuKi'iM of n bar of iron 1 o«Dtiinoler [=-86.Sil iaobea], 
in oertion, tient into a li<irs«->iho« farm, and havin); each arm far* 
nislioi with about -2'>" tiirtis of copper win^ 1 iniliiiiiotvr r='SM8 
tndi] thii'k. Tlif \i'>U-> of this iiut^iot were aboati miUinelcn 
fniiii the rail >>ii wlili li lin-y wi-r.- to ai't. The pilaoonaiatadof tiro 
of Hiinsiii's olciiier.tH as tno.lilif! try l>t|iiil. 

Tin' first oxiwriiiicnl was iii.-i'ir un ;i :;rail.' nf S'l iiiilliin>.'t. r» to 
the nifter [=2'22j iVi-t to the iiiili-J. TIk' ciir was jmt on tlit- rails, 
and tho wvi)i;ht ll left to fall by its gravity, and ao give nioliou to 
tlto whi>i-l* abuul which the oora waa wound. Under lliiit force, the 
car tended to jtav »v«r tlie rail, and too lion began when the weight 
A was removed : althoaf>h the adheaion waa snfflcient for trana- 
porlinc its own vv.;i;.'lit. it waa not iiiini|fh to balani-e the ri^i«t«M<'0 
exerted l>y A <A ri|iri-». iitin|j the tntiu to bo drawn). The aildi- 
ti"u uf tlie tki'iro-iiiaL'liet was iiiterni'T to pvi' to tli.' liriving 
whivls this siiJi|i|.M.n iit of a'Un ~iiM:. .■iii'l in I ir|. on i lo-iii^- rhc cir- 
cuit, tlie car |>ium»l over the rails without diUiculty ; ou hrvaklng 



the r..nnwtion again, ll si..|i|i. il jind fell bnck on the track. The 
wei^'ht A ii-ed in the experiutent waa i kilogrammea,* and the 
• It aboiit6. Ilia flgnra ia Ndnoad to one fifth tha 

liutial diiiieli^iotis, 

Inthiaamrinwiit, tbaadbMi«idiri*«dftvni thewaigbtof tiw 
•ngina waa obviooaly rcpboad hf aaotfaier fiuaa M^^mtm^ b Mag 
' ^ortlM|ndaortiwtnMk,ainoallwaufnMlaattngtiM 




a way* acts periH'h'lic ularly to fha plane of the .irtnnt are. whatever 
may he tlic |Kje>iii..n or inclination, wliile i'i:i\iiy acts at ri«ht 
anjthn to a trao horizontal pl'ine- The i . .n-t^ir-'V of the iiitiffriitic 
adtieaion it proved bv ite aiisofii pin e oi nvimraloa wliich i» de- 
aoribed below. 

• A kiloynauiM tt f»m> poaain. 
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AUIhhikIi tliU osiK^riincia wns so siiuiilc iuk) <in|irvU-n(liiitr, it 
ntTiinlo"! nn ciioKiini^'iiii; il«nioii''trnti(>n of llie |inii>lciii in view, iind 
it hn^ iiiUTemcd tlie tlid'i-rciit pnifo^Ki-s of iiliysii-s nt Taris, MM. 
L'o^prttz, lii'i>niiTol, SiibtTuiaitti, iSnx, »l>o iiavo vxliibiliHl it in 
tlieir coarM*, <is well x-* tlie otbar MfMrimcnto Wow deuUed. 

Tlie procew jiiM ex|.lsiii«d mmld oerDnnly Hbtb been yory siiiw 
plo. if 0\v fwivffM iiii{t\i(MUn m ihago f^-^ih hml r<-<niireil only 
tli«l nn clri"trci-iiiim;iu-t Rlmnld be placed OD »xwli Hide of ihc ilrinng 
whyel^. Itiit tliiH riK'tliiKl wo'ilO tint ""tniK! the must c-li'incnt.'irv (■■>u- 
f.i<loration». Tlie (illnw^tion <liinini!>lii'9 n>i tlio si|iuiri' of tlm <li*- 
taiice ; nixl, iiioivover, tlie niosnvtir iullu-sioii not i-Kixvlinj.' 1-lirth 
llie power of the tuaKtiot? at 4 iuillim*-ti^r'i di^tan<•e — -int c tin- atl- 
befiion is. Hi n laean. l-lOlli uf tlau (trcsa^uru — tliu n.<(|uirc<l tbru« 
would not In naiiMd vtm intli tMttwiw oT gnat poww. 

The only poniblD metbod m«n»H then to tmmi^ in magnctiiuur 

ilM point uf c«>til.K't, wlitrli \v;h r.or.mi|>li<ibad asfbUttWi. Elgll. 9 
«>d S reprCKcitt ditlerent rs> ' t .mull ear, whlafc, In t|r 4, n*to 
on ft railr.ijul. Tliu dririnp wliwi* of flii" car nre Rnrronndcd in 
tlji'ir lower |Nirt l>y a licllx H, contiiiiiiuL- i r luftiiiif wire wound 
B cvrtain uninh<'r of tUtn>a it^ tr" m l r iriMitiititiif tlin* a trne 
ni(i;ttieti/ine liolii. It is in. 1, iin l . nl i-ir,;. the lower pnrt of tJie 
■wUicfd ; its iuuer nidto J»rc lur i nuuxii apart for iUi> whifl to turn 
fimly witbovc ttwehtof the helix. On paaaingtlie olectriQ oorrent, 
ttM wheel tlie two flaid>, onv, boreal, for example, inflaen* 
cin^ the piirt of tliv \vii. , ' .ii,ov«tbe hdiz, tbe other, auslml, the 
lower ]>orlioti ; uml as Uu- ia plaMd a* atar aa pw^ble to Ui« 
point vf wauiet, tUa last purtaoQ unK be mora ftnwKlT maguiit- 
tied than the Upper, tiM aotOsl belog eoacanbatad on IM amdlar 

span". 

Tho Appnmtn." in fipire 4 sorvi^} to verify these diflersnt efle<:ts. 
The rnllcr T in for r«««iviuK tbv <»rd which is wound upon (Ihs 
motor ajcle £ (Hg, »). tB» wiiMh eamMwnde to tb* ODvlag p»w«r; 
P rtfpr«»eoi» the train to be tratuporlea. 

Th* weluht V isincrwLHCMi tuitil the car Ls reudv to <<IidebMk$ 
a* toon aa tiio motion the current a let ou, and iial ' " 

Btel J the ear nana off and dnwa the weight P ; It deaaeoda i 
H the eircutt fa brakem, and raanaoda <w cataUUiiiw H r * 
•o on. 

In thin ftpponit K.1. each of tho heJii ■ , II md H', consist* of a 
briix" boJ, eoiitaininR each » iu«t<Nr» Luliont 2« fectj of copper wiro 
of ir-ooTl [ni«ut i indi] in diameter, diatribotad ta f 7 turn, or 16 
Bititom. and 154 iitrwi fbr both. Tba eord wMoh aaatatoa the 
weigiit I' i- tixed on N ; tig. and pawca over the poliejr bebind; 
6 repre^ iiL^ a voltjiic ixxiple; 0 a railroad trade, am aged ao that 
the ^Tiiile iii:(_v 1)0 vaiied. 

The followinR tri.-il tives ntHirly the relations exiiitinit between 
the two modes of iulli«-«i'>ii oiwraliiisr in thi^ appsrstn*, and betwevu 
the pr^-ssiires wliii'li pi'i"!'i >■ th^ iulln -i-ii. 

WcwJil of car 5 kiln^Ttminie". (irnde IftO nnllinielers to tbo 
meter ^boot looo ftet ta tha milel. One aiaimat ot a battan of 
ens earboo. Total onfrent tan lO'. Bednoed onrrant of tha 
Eelie«a,tanl8''S0'. 
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The two driving wlicjls were ti.\ed to the oiils witli n niagnetirj 
fclW etpiivnlent to lij kiloiiriimuH-s ; — this forw wtti? nieiwiired t v 
niettiiB of a dyuanionieter, with which the ciir wna detached in -a 
direetion perpendicular to the plane of (he track. 

4'X|>»Tiinent eleiirlv proves that between the lUogDvtiti ptm- 
iM'l Itf< adhesion, theiv ihe sunie rehilioD aa batwaan tiw 
onlumrv udheniuu ami the prcs.»ure by nd<led weiirht^ From another 
axnarimailt, wa hare also learned that the Ktnio rvtntion ..<uli«isi« 
bttwean the attraction exeHed hjr an electro magnet, on a surfiiee 
of iron, and the weiRht re<iuired to make it move. The inainietic 
e»«iildeitt for moviut; equals closely the eo-ofticieiit (Ul'ordwl by a 
maw of iron, whow wei;:ht was equal to tliu uia^;netic prp»s'ir€ ex- 
erted hv the eUxtro-ma^fnet. 

I n tlie op|>arutus of lijjure 4, there is also on cacli *ido an electro- 
inapiel F, tixod to the ^'reaw-boxcs, and *ii»pended hjr m a an a of 
»|iriitg» r. TlMi*e electro-iua^uels act a» a clieck ; utilika the eiiaeka 
in ma oa nilroada, thay act apon the raus and thna nreaerv* t 
wfaaola whieh ara miidlr warn hf the ordinary chaoka; thera 



■whl^els. In either en.'*, a [>ower tui enerifetie h» desired may be de- 
vr'.iippd, wh<wf. mfpnsitT may Iw varied at w ill. from tJiat required 
h' i ii -I. r ' :i tir, " urreft of llie niolioD, la IH CaMlllf 

ininilneiit daiiK^M', t>> tiint for urdituiry ttlopjutuiM. 

Theao dittiwent aSecta war* pradnoad with tiia imaU ear ra|m> 
MBlid in Striure 4. The eletnent tS a galraiiie battm hmi em- 
ployed, »iVt-< a force tiidicient to atOft the CAT iuMimtly, ev<-n when 
driren at full •■\>e<'>l it arrives at the bottam of a prodc ol' I'M uidii- 
ineters. By diniiuishini; the cnrrcnt or aiipiicntieijr the cliarjru, 
we pro<Iuce, on tlu- Contrary, an etTei t which retariU the riiolion of 
the vehicle, and ends by sto|i]>inf! it altoi-eiher. Ily intprniiiting 
the current and re-eslaldi^hinp it in turns the car may be made to 
leap aioutf tb« trwclt. TIkiw diQervut etlects whidi are itot w«ll 
attempted irith a lar^a train, are readily shown on a amall Mala^ 
and are calontatcd to intereit raueb the yount; student. 

lUil it win be understood tb.il tny re»eftrclK> niin not merely to 
exhibit a new property of eIeetro-niaimet!s and condnne them in 
instructive apparatus. My plaiw are of another kind. They seek 
to coiitriluto to railroads a new and Important itnproveiiient, and 
I »liall not be Mitistii-d until it ha.* l>e<!ohie easy to n««* grade.-" of 
more than 10 niiltimeteni to the meter, and until i; K, . nine 

Co kH^^ itecuisar}- to ouiuttruct tluiljvlji at gre«t expen^v, or to bnild 
ascauitre aartli-irarln, or malw eorrea tt krgt ndiw. Or what 
arail otlierwwe the effbrta to jKire a smaller aize to the driving 
wheeli, less weight to locomotives, and lighter raits to the road, 
theri'by to mnke a larpe dindnutiiMi of expenxc in the <oustniciion 
and u-w of roads r If a smaller and li^'hter driving wheel be 
invented, the adho!<ion mu»t lie imparted to it which it fails of 
havineou noconnt of it« li^htnes-', nud luuce it niiHt be UM'leM 
nnder th« old system, which works upon the |xnrado> vt mahigy a 
machine run K-tter by giving it more we!i.'ht. 

1 have, thert'lorv', aongiil to paa* fWim tite laboratory c3|H<r!ii]«Qt 
to the actual loootriotWe in its own field. I have niiide luy iriala 
on the iroad between Pari.< and Lyons. The liKomotive put at iny 
di«p«xal was, in trnth, somewhat worn by lonjt servitv, and one 
of Its drivins whet-U wirrie*! « ton of weiitht mor<» itinn the other. 
I was not allowed to make any chanjre-s in the machine, and I was 
rtxjuired to attach vuy ni ijaratiis in such a way that it mipht bo 
easily removed. N i ii u ii Imljiniliti^t the nnfayorableuesi* of these 
coiiilitions. I went to w'4>rk, cartain of having an etiect sntlicient to 
prove tJie applioaiian pooibla. Thiawaaadnutted by a commission 
appointed by tha Kibimr of FnUle Works, coiuiettiix of MM. 
PoQillat, Regmmit, EVonwnt, Le Chatdier, Chateloa, and Sanvag^ 
ehi^ en^Deer of the Lyona RaOroad. TIm nefid weet obaarras 
in thi^ experiment was about 9 [>er cent. 

Under thii new conditions, obstacles were encountered wliicb 
wer<' unknown in my lnborat«iry re»ean hc». Still, wtUioitt modify" 
inn the wheels, whirh was not allowed, I ondartoak tO apply tUO 
method i>f iiiAi^netizatiuQ above deschl>ed. 

As tlie experiments hawa hid to aaine ctirinois remilt* not daviml 
of M teiiiitio lntere»t, 1 will aatar into »>ine d.-t;i!l< whii h may, al 
least, eerre for TerifiMtion, and will exi-iie the attention of ph^id. 
cL->ts ensa|)^>d in this departlneirt of •k>ctn>-iiin^neti.sm. The pomta 
w liich w ill i».pcs iaily ciiipii.1- my attitition in tlii* ewiiy will be tho 
battery, and parti<'!darly the hellct*. The helices, when once con- 
utrm 'm!, mn»t remain as they arc, while, by iho ditferent m<>r!»>s of 
cm 1 iM ii »n of which a battery i» suscejitihle, we can irl^vny. ^ip- 
iM'rtiou more or lew the ien»ion of Uie fluid to tb« reaisuuicv to 

llojciji fit Uf AesET[ZJiTio:f. 

('•msiderinjr only the works hitherto pnMlshed on ina^tnetiza- 
tlon, tliu iinture of helic.s should be easily rcsolvod. lu i)wit, ao- 
cortttDgto I'al Xcffro, Fe<hner, Lenz, anil .lawbi :• 

1. I*« mofneik iulennitt/ littch'ped it j/ittporUtMi U ^ iih 
(«aa<Qr ^tU tumnt. The nature of the application la onpoaad, H 
iatrae,tua galvanic development of irrciit powtr; imtltuaybe 
atipplied. if, a* Lenr and Jacobi conolmje, 

a, T/iti uttraetitiH is prcportional to the iiitemity of the evrrent 
multijilifd by the numftcr of turn* in the Mir; and witli mach 
more reason, if, aa iMtys M. I)nb,t 

3. T/"' mngnetie attrae'ion dftfjtyped i* proportioned to th» 
ifjutir^ i-f Iht current, muUijiUeil hy the »qwre of the numler of 
turn* oi' the tpirt. ; a law wliicb, lea yean* since, Mr. Jmik-l «- 
preaMd in tlia fonnnb^ MaEP W*, tf raprasBntiog tlie reMnettim 
developed: E the qoaiitiqr of aiaetrieity In activity; ana W th» 
tenigth of the condnctor. 



Whaola whieh ara nilWiy -mm ay luc or.nnary cnaoaa; more is . r,-^^-^ a««. »Jrt. m ^ ♦PSBMidarff % AM. tT), U»L 
ui^og tu pravant naUng tha magoetie checka la act upon Iha $ Ptff Mw (tx^m^ aad Aaaiktf ■MlTCm. 
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Moreover, i(M. Tx'nz riuI .Tacobi, 9»y timt the tertinn of the 
t»>li<l»r(i»^ fin: if irilh"»t i-iiluen'e on th< viii'jhttiiiinj J't>r,-t, yro- 
tiiUii till' ;7'(;'.irM/i- iiit/:,it)ti/ i/''ii) lull riirii uliil lis llic n.'>i«Uiinje 
otiLri-il liv tlio ciiinluL-tiM'-i \* [Mojmrtiiinal \o llitir lHi>?t!i, ainl iii- 
vcixly II* ihi-ir Kitioo, .'1 UittiTj :iij(l liclix may Ijo < (;u^tni(-t4.'<l 
»utli, Ili.it tlm iiiiiii'>fr of tunw i>r Uii'! in-lix -(mil Ixj tint (rri-iUf»t 
p«>i-.il'k'. ilap|>Uy I liuve Imtl oM'a^ion to ulj-iorvc ili;n Mr, JoaU>'s 
fiirtiiiil.-i i9IIM«»WI,or at leiMl 0>H-a imt u;>ply in such a caw M 
tlii*-, ttte Inir of magnecio uutxiiuum ol' M. MQl'lvr Lt, on the other 
■idck i^pusnd ttt it. 

T(m«0 donbts ud oontniilktiniis, nml tho iio(X'5i^ity of furtlicr 
experiiiu iif, cimjiticjit* inueli ilio proM^iii in lininl. 1 Imvo, Ikiw- 
evtT, suii-wIimI III ineotiii^' iIk' several |ioints iin<l in iiiiikiii;^ tlio 
r»'ii«!nriiv lit llu' luitlvry iijiml willi tliiit of tin- i-<>ti<!iii tiiij? » irn, 
witliiiut tiHi i-oiLniflt'rutilv n ileVilDjinwul \u i;itlu-r tln^ ImHrrv or 
hflix. Tlie wire wtis i-wS iu wx.'Xtuii, wilh a total IciiRtli of iuJfl 
metvrv ; <.-«< h belti fwwivad il^ Jbrmiag 316 tonu. 

The battery ooiuiatod of 84 denxnla of Kanson iiiado n itii v;m 
tb* lorftM «f the cM-bon b Mieh ckiiant wils ii " !i 1 1 ; tl<ut 
«f tii«ane Immened TImw84 olvKiiiit-t xwa- nrrnn^.vd 

ill 8 cat**, haWng eiioh cuiu(Kirtiiit!iU ciivcred with fruttii [*rrlia, iia 
has been duiiu In' I'roftwur Vx^v. Tlit- wliole wiw plncod tn.!iiiiil 
tho tondi-r. !'i 1^ jKwiiion the batlt-rj wii» out of ll<c wny, and 
lianlly wen in tin tiuin, 

Tbi) butt4.'ry, wbctbvr arnui|$od fur tttnaiou, or ouUpletl for qium- 
tily ln«erici«i^M«taaBiitt«i»4evMoMi^iM^1ii<oaacMt]MMm» 
nratns vltMwvMr an tqitfvaleiit dtnofiaii !• given to fiwcuNUL 
Thoa, when armnin'tl for tension, n A\i\:)v currvut U pradnafids toA 
wh«a for quantity, tim ciimut is) ilivitrtcl on Arriving belov tba 
niiicliinu, to as to form u ili*linct ourront in wich bi'lix ; two con- 
dnctors of o>i>tivr wire uiixwcr in llil"! i JiiTirntnt, wbicb i« iml quite 
«k-Ilt'»lc in otliiT rts]iert« on iwoonnt of ilio tAO'^'iivo i.ii<iiibi(!iitiility 
of \\\v miiteriiil^ wliicli I'litur into tlii' const ruction of a locuiiiotiv«. 
Tbifw cwu<l(ii.'li^rii u vi'v bHljjcU in Cubw ul' gutbt (icrcbik, wliivli wvre 
itve» ooYirc-a witb t^mum iMthar, Uiat wm iin[>r>)(iiated 



witb TwnUb, ft[K.TiulIy wh«ra tliMa tnbca are dirairtlv KUi<ii<.>r!ed 
\ij iran. ( *ii re:u'liiii|ir tbe |>oiiit of junctioa of th« lender with the 
inaduoe, tbei<a oi>iiUiicC4ir.'< uro lulupti'd to the oondueton fixad (a 

tho bwoiimlivo, l*ili)l bifurcjitvil w ith tlietii in a way t'> nVoM rup- 
ture from the vibration of tlie cars while in million. Knini theuc-e, 
tlifV follow tho lcl\ «iilo of the locoiimtivo, [k netrato uiii1v.t tbt- liitt- 
chiiKi bi-l»«-n the furnace and one of the iliiving w li<xK -'lud oro 
tli«u ouutintuiU iMUrallul to Uio tnucbiue^ half wuy to tbe belicix. 
Iking firmly find t» the pointe of attachment pmented in great 
namber itDmr the uMohine, th«e» oondaeton are denoded where 
Utey iBoaiva the extreiiiiiiit> of the wira proceeding Aam the htli- 
wa. ThtM la«t were KU«|>en<3od to the g re aa e b one t)y mean of 
strong cUnifM and a |ilute of iron. 

Thus arranged, otiO of llie condiictors is continuons from OHO 
extrouiily to tho otber; the titJicr eomiiirtor, on the <'ontrMry, hn.* 
n br<«k producod by tbo coiumnlator. Dn lU'riviui; near tbc iron 
(leat (."'^'^^ 'J ^ front of the tender. brea>>t-higli, tb is con- 
ductor divtHM frpn tbu line wbicb it bits iK-fort- t'ollowod, and ie 
■aeunid to the eztretnity of u plate of plutanizod roppcr, nttnched 
wUdly to the fieat, and OJirefulIy iiixulaled. I'lio other side of ihiAi 
eOUneetini; plate is destined to receive the eitremily of the intcr- 
mptc<l conductor, wbiuli u ii: <:oDtsct with one of the poles of tlio 
battery. 

Tbis part of the coudactor is tlattenc>d, so «u> to pn-^fnt fi mn- 
veniont sarlwH;; a iiprinx boli|» it otl' from the plate, m i ui this 
gtatfl ibu circuit i» open; to i.:Umi5 it, a key la luucbed, wdieh netn 
on the eondnotor, and preone it upon the cmmeclioc plflte; md it 
la Inolcen by a eontrary moremeot, when the spring throws olFtbe 



On maUag the battery oonneotSoo, n mm^ctic nvliaiion is 
eived to a Breat distance, so tliat at 6 meters from tlu' whi-el 
1 the plane of the lielix, small i>tripH of iron iimy be iua»iieti/ed. 
Tlit> rexult of tbe ciperiinont nmdo with the ap]ifiraliJt< just de- 
(rribed, bas l>e«n tnado tlie stdiject of a report to the .Mininter of 
Fublio works, by lb« coiuiiiissiou alrea«^ uaiutid. The fuUon iug 
Muuberv are eited ftwm tfaia doonment. 

The trial w«a made Ml a gtada of M nHlimetcn to fba meter. 
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Vmlor a preasnre of 7 to 8 atmoe^Mirai, the hmoMlva did 
easily over the ndle, when die galvanic etranlt tirtti open ; the move- 

nient eeascil whenitwiutcJoMil, end hvir;in nii:\m w hen iifain o|wiied. 
To niJike the liH'omotiro move in .npite of the niji;;iieiisiii, a pres- 
(•urc of 9 ntiiioplieri'S was reipiirvd willi a risl; of huiMinj; the 
boiler, which wm rep^d led for <! utniosplKres. I rider this preii- 
sUie, (be drivini; wheels nioved in both ojl-s-s yet with an npimrent 
dill'i Tenco, when the w luelswcre nia^ticti/.ts|. 

Tbc ndilitioUid lulbwiou from luaguetisia was tints proved, «t- 
ihunnh it was leas than conld have been ohtaiued with a mora <»d> 
venieiit ari-Migemoot. In fa^t, the particmlar proeem followed III 
this trial, did not retain the iiiap:etiiut!on quite eonKlnnt at the 
point of e.mtai t of tliu w he».1.4; tliis ma^'tietiyjitioii diitiiiiishi'i] with 
tlie riit.ttiiiii. a.s kIiowii iu the foUon-ing tabk^ which Kiree the l«- 
snlts of triaU witit a HBgIa wheel, from i««t to « v&dty of IS 

kilunielero an hour, 
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Id Ibis experiment the wheels diil iii'l rot on the rail its in or- 
dinary conilit ions: by iheaiiH of tlie i;re.ise-l.ii\ re^ ers.■d of each 
tbev were liied uj^uii a framework for tbtar wipi«>rl ; two w<»iileii 
palkyi were anaaged on tlie laatm- axle; t>i«M» p»il. «s in connee- 
tioik with the ]»ii-er wheel of tiro wurisiliop, wero eakailalod »u «i 
to Ibrnbh tlie two veK>i ities of roiatton, Fcgificred in tho laUe. 
Tlw rail plnced lu low i-m h w h, el w as luofable at one of its extra* 
inilies, around a Udt. and carried at tlie oilier a Nijt nf zinc for le- 
CeiviiiK the weight iieivssnry lor detaching llie rail from the w l.c-I, 
when it was 6Tis|Hiideii by the ma>:iKtizin>; ariiou; a rworvoirof 
WMter, divided into litres, was arrati^eil so as to tain into eocih lldX 
the wat«r nc^twutiry for breakini; tbe outiueetion. 

i^mwi^g tho kogth of the nd], ila weight, the <^iine of the ]>ox 
of tine, and tho 4|ttantity of water n!<tulnd firam Uio re^Tvoir, we 
niay, by a eimiilA oaloDlatioD, aaoertain tbe amonnt ewtained by ilw 
tNiint of contact, and thence the pnvetire dne to the inagnetSxatioii. 
oitlier durinjt nsst or rotation. 

In this way the table abovii lia^ heen obtained. Tho ili iiTOlia 
observeil diiriiijr rotation wils al.Ho eshiliited in the folbiw in,; man- 
tier : The rail ri-siinc at its free extn iiiiiy on a l.liick of w im«1, and 
b«ii«K Wparated fruMi tlK» W'li«xl by an interval ,>f o 17 nu t re. a 

amall Mijinntte danUM rt inn medio ptoctd .nt a di»iam e of o-7.j mei'er 
from the nm, wa» moved along the wluil, in order to asua-taio 
the (H>inLf where its direction Was perpeodiookr t« tit* piane of the 

wheel. 

When tbe wheel was at rtsf. the n.-< <IIe liK.k a |)iisltiiin vertical 
to tho rails only when in « vertical idaijc jias-inn to the axle, aud, 
con^spiently, at the point (»f loiidn t with il.e wliVel. Wlicu. on 
the iiiiitrary. the w in , I wa- in million, il was neressary to < hanpo 
tbc ukce of tbo uevdle, U)u«iii|$ il baelcwaid (in relation to the di- 
nelUMief the IMMreiMattif the vIo-eO. in order to ohtain the dire<'- 

^n nnrmal to tbe nrfh. TliI* cliiint,-e of pi.ice amouuied to w as 
and n :1!> ni. fur velocities correspondini? to ratv« audM kilo- 
ineters t*i the hour. 

Tlies^' ohs<rni1:ims .show that the rLsiiilt.mt fif the niflgnatiQ 
forces whieb p.-issts by the eeiuro of pravily of the heli.\, nnS, Wm- 
m^lTiKtiilv. by the point of contact of tbe w heel wiu n it i« In re|K,se, 
I . I III illsplsceil during tbe movement, and i.-» uo loiicer idcnticni 
with the pgittt of coutatl. This urLses from two ili^linet luuv s, 
At tho nnanUof entariaf tlie ladLi. tbe portion of the rim of the 
wheel under eomideration cxj-eirienewi a fii%t cUi^ t of iwigueiizji- 
tion. tending' to impress nj.on it a poUrily OOnfgnned tO that part 
of llie helix which is (ij.iHrsile t<i the point of ooMact. Riwching this 
point, il shouM he at its iiia.Timuin |»>wer; hut in presemx- of tbe 
contrary Hnid of the siiis-ri.ir [nart of the helix, its iimtnieti.-m di- 
minisiien while it is nsinK' and )noviii;j from (he helix, and the tiiiid 
lia-s eliaiitfeii its name win n the rim li;<s urrivid at the emerjrence. 
Tltu»e cuutmry ed°v«lo ol' luagnetiattioii and denuignetuation, and. 
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nlwtqiuiiitlr, of fnvtnian of tiM Said, miffht Iw nmde of am>, i r. ron- 
tnrj to the fnot, thoritn «*« iimiU- (>|' ^oft tn>n. Iinvinir . r. 
tone. Hence, at twh r«>viiliitirtii, the wlici-I U sulyiM-t t.i il.ml.ip 
ni:iL'iH -ir Work, wlii. h i« tiiiti|iuil, and must giv« to tl"i« ri!«altMl of 
t!.' ki:l;.'iu'Ui' artixii^ii |ii»;t:i>ii tif «|uUibriiiiii dUbrMt frooi tliat 

cvi-tiii:.' n-!uMi lin' « hi .1 i-i :it ri-t. 

Ar r.'J!, il.i' ikiI iliilVr fmni !in (•nlinnrv <'1i'i'tr(i-in;i;;- 

nct; liku it, it is ilivided iiitii twii [i;irt-' iiiivnclically distiiicl; tlio 
tMnu of ita Mix mn parallel to tlit^ piano of the amwtnn; the re- 
■nltaat of the nMnneUo Anions dervK>tK-il by tlwhdis hpciiieiMfiflii- 
lar to tliU piano, and pni^ot hy tho omtre at gravity of llio lielis. 
Tli« [KXiitiun of the \"th ix ili. n snbonUnate to tliat of the helix. 
If tho foniiiir U di»|ilaiv<l if.i:', hioUt it i* mily ihm >>"iiiry to move 
tlio holLz forward a curre:.|>.millni.' iiuuiiiity t>> r.^mi-ily tin- liiij.liin- 
nii'iit i>f tlif l"oK', wliUh will III' ca-ily ttinnimnl, it mi othfr im- 
provciiiciit ri'iiiiiri'il. 

Ouc iif ttio must in)])ortant iin[troveincnta <!Otuii»l.4 in the ptrnt- 
bility of hrinj^g into (imaltaoeooi aetiim th* two imipiotic poksi, 
to girotit by tEe tocrBMB of fbne thit alway* talcM plam when liotti 
poles act toccther on an armatare. Ttie trial re|iort«d by nie in 
thiii .fournni,* evlntw th« iinportanee of thi« iviiwlltiun. 

Til'.' im|rmvi'iiicritH whii'li I li.-n.' ••xiiliiinoil. a* rcKarda tliC Mno- 
nil iiriip'K'lf, in tj:o .I'.ily nrunl"'!- i>r tlii-i .!"i;rij:il, ininyarmoon 
tiri'iiiiir fi.'.'tr.>-:ii;min.-(,->, tiiiii pr-.m ipMlly l.<w:ir.ls — 

1. I'rcvi'ntiii^' llm ili^lilMcvnii-iii nfiln- ).m:.w. 

2. Giving; <-on»taiicy to clio niotpu'tiziitiuu uf the wlie«l. 
9. BriQgiiig both polaa into ooucarrMit aetfam. 

The conouirent action of hotb pole* li matle certain by tli<! 
clic. l; <l,-.i ritM'.l .-iliove. a» wiOl lis by the more conTenient elis'tro- 
nvi/ti. I rtlii. I li.ivo mink- kiinwn in the .Tantiary number of this 
Juuriuil, fili'l w'lirli iniiy In' jiUn of u-* iw a rfiH k on railruailtt. 

Tliv rt-^t;i-.'' I - wtiii li I ii:ivo lu-ru ilcx-TiUjil. oonrtitute tlie ftrrt 
p'lrr 1)1' 1111 .'x j.ii iiiKi.;.. It would liiivo !H'<'n <iiirn iil| l<> hnvo rar- 
rio'ltlioiii tliiH fur, it' I liinl r'niiKil in nuv uf Iln' iiniit i!i<;iii. 
giiiiihoil cii){iu«x'rs uf Fruiicv, a Ma'H^tiUO!) who apprvctnleti at lin>t 
awlit Um imponanoaof my Ubon, and hr » ran geaeraaity en.- 
aolod ma to undectalM these rawHrebea. M. Bnaune, in wboea llfa 
many ftala af the kind niigbt Us tnentiunod, needed not tliia new 
notof dMHterMteUm-xx, U»t hia love of proKreM tliould l« Itnown. 
Ha was mna^g those who introdnoed railriNHia into France, and 
he nave thattHutiy ilaiint graak nad, that Ihun Stnahontg to 



ha nav 
BtJK. 



IiIBT OF FATBNTS 

C. K. nriiK-kcrliotr, oflfataria, N. Y.. for rioiiirhs. 

('Liim.—y\r't. (xMntMning the i lounh Ikwh bttwojii Ibc ploupli ati't the 
Ckvu, two whcdn, ono on each i>i<lc of tb» b«Mn, and of dillt'ninl diunoura, 
the one reatinir iu ihu furruir, and the ether an the tmd, aa deaiHlieil 

iieeoBd, I ii*9 rhUa inakini; th« tnad of tlis flirrew wbeel narrow, fur 

tho l>lir|H)M«l .li-m-ritm.!. 

1 iUM> .'lu'iTU miikitii; tli« Bald TvlM''_''t. .-.ipooiiiMy ttrn furrow whrcl. lul- 
ju"liil-U' in tlif (lin-iMi-m of In iivU, f . r tbi; j'urjjuiia of ailiiplinjt iUi |>uaitjDa 
to fiirrciw* t-i".:liiri*ri 111 w-i iili*. 

I d"- lUiiii ui.ikii.L' Il'<^ f'urhw wii>-.^l befflDnf oomfd M tta tfds 

whkib ^-n *-.^'* jtrninar the liiii'l. ti" fot f'Ttii. 

I fiU'ii 1:1111111 ijiiiktti^ tho i.n;:tll Hiiic' iHliM-^lnUo. VdrtimllT, withiaftnoee 
to till' Klluft and tb* liOifO wliml, as iiti-..'i -.i' I. 

H. P. ByniiD, of Loniavllk, Ky., for llulkin for Gnu Seed. 
OUiim^—in oonbinatieo with tin reliblnir or aoowinff wheel, the method 
of fbwtiitf np and holdinir nininai the wd whcol Iho Mid to M ckHuiod br 

a vr^'*"r<! which ia iinvuryLujr, whether the h<iji|*r i* full or ii'i', iw '-U;- 
•cribu.l. 

.I''liii n, ''ollnn, of lUituVme, Va., for Detachable Lining for Ibe Flr« Ikixc* 

of S-.aii. U.iler.. 

t ^- lim- - A tletachfihk' liiiintf fi-r Ibf niilcH itnil riii!* of lire b«'Xoit nf ntciun 
Iwiicn*. txiii^ifliti^' of or luuro lul.c* diiiii-''.Ii''l with tin- ^iljuofnt wutor 
l|i«cv, hv tix'jtii- of h'lil'iw b<^lt», or tlicir e.(iitv*,l'-iiT, us set forth, m> jui to 
aduiit I'l'tiu' rcitily r.-iiii.ival luid r«pUi*rTiicut of tlio tii'iH.'*. 

GilnMU l)itvia,'or BaxtHUy. HaM., for Aab-tNuw for Ixwiomotlvo Enciitoi. 

Clatn. — TaMar la the air In ftoataf the a « h'| i a n , and intrwlacine it into 
the tre box in a oTrtFtlan opiKvlta to the thmaco Awt*, to pruicrt Uio flro- 
maii from tho tHbrk ln^h of the flr•^ whvn Jo<:<rH arc opvued, by meaaa 
a> '!, - r, «• h 

s <.. II ."ii'i'. "f K i hiii 'II'I. lu l,, fur apcninii umI doalni; Oatoi. 

t-.i-t i>|H'ti,,u-. ..':i'--i;i^-, faaMolag', and udaatanimi tlie lata^V 



n]<Ofl ut i h it 1!* hunt:, I'.'iii.vf 
Hwm?i 1. I ii -o I'liiim tl I- iiru I'I'l! 
ia ColllhilLiitii'U nith ■111' lii'i,-,'- .jl llii: u'nU', •» Ml Ibflh. 

Cbartiw Uoi^l^i'ir. il' Ni'» IUmii, C' lm., fi.r covering; Iron with 



faattolag', and udaatanimi tlie mI*^ t 
11 o1i)i<|ae direotlon ftom and te tne pe 

IMMiibilooaand Tortiail lovcm lutdl 



fMm.— The art or moCbsd of OMHa; ntioUa oemjieaed wholiy or pertly 
of ini-iai, wilix eomMnada of eaonlahene or gntia pirelia, sad aaUMtinf 
iho Miiiiir loahifhdagreeef ntMdalhnitOrtli* p r o te ae of trn lwHimH i na , 

Ul* «l'*.H'lrtc'l. 

X. Il .rri«on k J. AV. II. M. - nY. Kl'lj.- II. M. V,i., f r llill Si.Io 
Plouirtii.. 

— ('iin-iriLT .i-vwiiTiir-l nr.'l 'n'.v.ir.f I'l ■ '"'um 'n 1 he rc4r purt, ao aa 



t^i I'.nl-*' it t" •iii'i 'irl till' riitary j'liri ' 
0(iri/'"n»ii'iti »iii. liie •(iHt'luiih iir^ si^: i: 
Jn>«pb iiarria, .Ir., of Bo'^oo, ilhf* 



rl.i. 
fur < 



I'i'. ii;!:. ■,• ITn-h it 



. driving Circular Sawa. 

I do not olidM drivtw puDoya by their aaidMia ooudng hi (wtant wMi 

oaeh otiter, that mcdiodTliaTinv Uifon boeu kmmI. 

dalm. — Kirr-t, ihetni'!! nf Imnifinwr the ar^l^T frami* ftn ^onrnnld. for ita 
axia flilrll hi'lc i'l' til" 'll.vitji.' J'lll i'y hrru'lltif the nxr* of llie arl^it t'rtliifl 
within t]u cir-iuiir'."-: Tiiv' <if tl'i' ilriviM;f iitilh'V. or on n line )Kt-^iiig tiiroo/li 
tin '^y\ \ 111/ I'lilli-y, ill 5ui'h .1 tiitinni*r tiii-I iit *iH'h Btl 4ifl;;h' witll tho t 
Wv ilrl\ iijir [I'lll-i. Ihul iho a.-t ..f iVeUr.il the Ktnlftn the »aw orC 
p^■«* the iirW ynWvs nirii ti-l the ilriviuir pulley, aa deavrihed. 

^'"-'inil, haiwniit th- ;.rl»-r lYamaonaiicli an anclti, that the aetof I 
the -tiiifto tho ciittrr n il I pri'xa tho utor polloy icalnil tlis drifinir polley, 
In ei>uihiiiaiii.-n with n '■piritl rinfr, or ita oi|uiTal«nt, fiirhatdii^ UwatMr 
palley linnlv »i.'h!i -t the .lri^init ixtltey, ai dMcrifaod. 

Thiniol llill, lit lUirt.jtiia, lud., for iMaiJtmonl of a Hanew In a land 
Roihr. 

Ci-tnm. — Thfi iirraQiremenl and mode Of OttMihhlf Iho hiffVOW tO tho ft^ 

wstil ii\l.:' 'il'ri f ill. r. i» set fiirtli. 

T, II. .hjn.-., of i iir) .'.ille, Ala., frr ('..b and Stalk Ciittj'ni- 

I '/-ii'ct. — Tiie i-. .niliii iitinn of Ih* fee.liinr troiuh, ilx jniuKe diw, tb« tnbo, 
and it.. ir.ii-.|.'i' riLL', wi;h tho knivoa, whereby the nani* koifli will, at the 
■anil' t.tt.e. I'lit tii.i lero.iinwBDdeoba flat, and tfaanby improve th* qsil 
of th.- i.r.-lni-' iVe.l f.irauimala. 

ii. V K.I r. if. Newark, Ohlot ibrWianowan of Qtiihi. 

> ''.M r.i.^ I l l' trap iinnr, in eomUaallan with the lanaa, 

<i|»enil._'.l an »i't r.irtli. 

J. ,1. I'Mrk. r, of .Mn'i. ttii. rihio. f-,r Straw t'TitleTn. 

(V.iiM. — Oj... rutin.' I.' 'Ij ill,' ri'.-i:ili'.':i!i!i.' fiiti' iii.il thf .'■e«'-:i if r.iki-, 
by nicatii* of tlie e..nii>i iim.I *|'riti;f i.itiiimi, [^tihi*li»iitiiilly »^ herein bvi forth. 

SamncI Snow, of r'avettrrille. N. V., and Al<;wiii<icr iline, of La Fayette, 
N. v., for Kotjiry KrH>t-ltie)(jn(r Cuttivalon>. 

CMffi^Tbe ooinbinaliou of liic tira-Matliod cylindan. with the loealrliv 
bo(, all balaB ofiaaged and aaapiaM «nan adJaaMik mNa% la tha «a» 

mr aet (hrth. 

JiipoV. K. Van Vnlkenbnrijrh, of OgJ«n»burph, K. T., for Shaking I 



anfn 



< liiitn the QM of aicvca in cleaning Krain, but tho i 



Ibr W ii:ni''Atr« 
C/.iiwi.— I .1. 

munli':iti..ii of ri<oi]ir.:K'atin(N<alinf nMtiantotfaaa3emoraaBanilai%and 
all"! the i'i'n>tni''ii'i>i of thonaaUaoln the aannaraatlwth wtaapsrilliy 

grain fruiii rackic, Ae. 

Moraee W. Woodruff, of Walertown, N. Y., for tmating Metals wbiU in 
the Moitoti Stale. 

<Yi I IK.— Treating metala while In the mottcn atale, to expel impuritlct 
tboreflMia, by iinincrtinK therein eonia jmrana or oallalar non-conducting 

■'>(iilif matter, »iibatantl»lJyn« iiiieclfleJ. 



aulMliinca or •iihatniicca onntaininit Ii 

Ih H. \V h tt. iM'iri'. of ('hieoj.'i' ¥ 

". , — ■ I I- ■ "Ii: 'lilillti'.ll of lii.^ l-:i.* ; 
s hri'h r. u -lii the hiipjii-r at tilt;.' .1 
. l;..',eri.'..-in, of lini'imil.-, T. nii 
rt. — 'I'he I'll; pi '1^ ini iil of the il' .".li 



oft-.. 

II 

<•■ 
eclrlh 

bill.', 
thcni. 



' V. jf fnhh' t'titti.'ni, 
I 1,1 r ki. i.'« on Mil' j'^'riphcry 
i ,i.'-.:r!l.iil reprveiitej. 
I W .-h.iii.- Mii hlnM. 
i..iT.il',-re.i Hhitteil bottom tab, in 



• GininMa'a, tA x«. ^ IM, Jan.. IS*, aod |^ 



til the vihr.^linir lt ruckiiiir fraiiie, conalnicted with two 
I kIiiIS il wie>h l-iar.!", will, ii have cord* paMiioir lUidar the liotloni of 
I'.r il 'Iiiiriif the eh then ii(;.iiik>t their Iwttoma while waabin^r, the raid 
b4»Ar<U Iwinir taa.le muvabhi or awintrine. an that the dotlkea ran bo eaaily 
laid on tile eoril-^ ; and also beinif ael in '• irh a t.oaition, that ttiey and the 
olothvi will lUw'iiTii b« oaawxl to strike parallclly the klatted bottom and the 
hot ataU in the tub, and I'orw the latter throagh ths poNB of tlloelMhai) 
ami canne tlietil to Iki wn>)l<al ejean, til* wholo bolag OeMUnMled Bad 01^ 
ranri-tl luiJ openr.e.l in the niantuir ^leKcriVKui. 

Uiiii'"!.! t;ii'«;rt, otl'ni,l,.iri.-h, I'li., I«r (iridillca. 

Ciiiw. — I Viiii.irioiihi.' i;ti iilleB of two pieeei>, separated by flangea tn- 
aiabnl with n|«ninr» to ailinil of Ute [>eM>e|(e of cool air between llw oppeT 
and lo«^er pUxxa of the iriiddio, which opeubga may bo ohiaod at lleaMM, 
aa deaeribcd. 

A. B. Lstta, of Ciociiiiwiti, Ohio, fur Ooeillafiiiff KnelnM. 

CUiim — Thn nwi.le of <irr»ni.'iiiir the valvt ehinihevji ou'si.h' of tlie !«r- 
rin/ or trunnion in whh.'h the ''yiiiiiier o*. ill ft..—, in fc.i. }i a i.iaiiu-.r a.* to 
al^i>w the wriitt pill of ll.e .H-etniric rul to rn.''i " . . , 'inliy mT.-»* the W'tilrv of 
the Iruriiiion, aaii iiw.% .:;;: e j'jiiiiv af»ove anii I- 1"^' , iiii'l ihen-hy jfivintf mo- 
tion to the valve or vuJten by aoid ttoccutrie, Ij^dcpi'iKiuulIy of the uactlbitiDg 
of the rilimler. 

I alab olaim the aliding bar or b«i« to which tho eecentrlo i* BlUiebad, and 
paiaiog np iho wliale leairth of Ibe valro ehanben to the and or ande, aa 
lb» aaaa may bok end aiiaahlnt lha «aif* redi, theialgr ^ving nMHon to 
HwtilMe. 

1 dUm tbea* art«ni»em»iit», or their nveebanlcnl e.^ulvaleiil.*. 
Mtaad Fblrman. «f New Vork I'ity, f. r Lite Itnf. 
CbllM. — CoM-tni'-tinir tlio U'dy of my Jifc hunt niinily if ii i.* tuili/^ totfCO, 
br»;*"i or •.Itiiilitly unit. .I lhn.'r.tfhiiiit, thnti uM nliin; ann:- r ti/iit in.l n.ili,! 
nietall e C'.niit I'tiL.n. an.l umtaat hr»iii.ir of extry part, ik-v ■■;i...»n, whereby 
are aUaiwl ihi: oitjoeta explained, in a compact adiil gooeially advaologooaa 

I Airtlur rbiim, In eomblnatiaai with endi boot, the detaehaUetnbahv 
wniiani Biephaaa, of lltMon, Fa, ftr Valvo IMan of OaiUMiM 

iBgilW. 

— 'itheomUMdanHMNOMatortheriidatnlraMd** 



L^ijiu^ca L/y Google 
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LIST OF PATBSIT& 



[DiMailMFf 



^i<lo, which Milieu till! o^cilUtioD of th« etttrinL' in i»TOt!'i.-iiur, anil dimtfl 
till' iiioliitii 111' till' -iiLil vuin-. £.■« t'l nil. tiLi' v.-Ki' 1» iMi! flrr-nifiwl 

to W"-li I-,i i-v.T".Jv 1.. Illi. 'iii.i. r, »1|.| tl I i.'ll":.|i- lirilii; ill •liii t'.iTII'. 1)1' 



.1 



I 1-iiirii' 



«i;i,.ii. 



-U"ll 

I <ii>- 



t' llir <|\lii|.li- 

ftiiti iwi.'!' inic itu Ann fir cn>ik*-h<!ibl, •ttM-ia ■! tlir<-i-[I> \*t tl.i: ri>t 
ofUi* valvv, wliereb}' tlui intamwdiMa utet-luiuitirn ukimIIv eiii|^ilii)i' 
pcn>«<l mtli. 

Ssoonil, fivinf til* Talro the nm«**nr or ilmirr J Inul, bgr nuNin* of llw 
nUaouti'^i flMhiii Itninir [ii< i-r-*. whidi line th« «itl<!« »t'the ^aida, iiad an 
ftirui*bi"l Tiih )>rn]|iirt;iii; xr ri«iiiir {uirl*, which will viva tlia ueeaMMIJ had 

Id w«irk'.tt,' tlic i-iiifim- ill «Mi!i .-r lir ^luiii, an mt Ibrtu- 

.In u A. Ki I.". .1 vv. .'ir »iU. M -figuai to John A. Ooihi, «f PHi- 

lais'l Ml'. I. i'ln iu'i u" ll-u li' -' Umiril.. 

"ii.vi — Fir^i, ill. Hri--^nijritu ii: ■ i' iiini'liinery f.ir <*ultinp fMut^boTitl into 



• , r^iiij lliuMi tklr>|ik 11 ^fivL'u imuicth at tlic i*anio titnii 



(>vi'oih], U» vniigaineul of llia roeker iliall, nillai and ihcafa, ■■ da- 
•cribMl, 

Tbiid, I iIm «Un Ih* MriM «f ikMii, 411 Mi «qvMiml, Ibr tba iwrpoM 

dfwriU'iI. 

L M Wbitman, of WMdipoft, M. T. (aMigiMr to S. a WbaX Cal- 

tivaliRL' rii-iiL'li*. 

t '.- ■■'i. 'Il l' cnipl iviriiM't lY tl l"'i^'-itH-nm'il »«iiTili;r wiiii**. Nuriircd <it 

Ihi'ir Iri'ir ■ imI- t'. l ie -.li. r.' nil ri ii n -• ■ h. I ,i r.. ;in I IilriiiiiL- 11) -ill tin' [I'h. 

ill c*'i)ibiii*(li"!i » .tti till; M,i'.-]i!iMu-;.l 1 ..ii!i iv,iM>'« •.ii'iwii, I'liT cxpuniliui; niid 
oolttriictinj; tlm wiiiiri". t-r v.-t;iiij; iticni niurc ]'cr|ti>n<licnliir and nearer tiv 
(•Iher, for tlii' iiiir|ii-e of llir laiii/ imiri' i 'iIvltiucI iwil apunat or ap to 

' ' ^« incliiifil to tlio ItorinwUl plana, And Ainliar 

iiwinir tba pulvrriud MiA, irarilis Af., to mm 
antra, tlia »iM wlniB In eitlMr 



fMlher, for tiu' [nirji"«e vf Ihr 
UM hilU, or aelUuf ifaaiii i 

•PMt, Ibrtha mirpoM of iillowi 



tha board o|irii •piu«« in tha cantra, { 
t anttiac ap tba waecU an^l palreriiinir tlic n'lil. >« >ri fnrth. 
~ r aaaidt of New Slurun, Sle., f<>r rr<i|«'ll( 



I'ltu'eJ 
I li.' 1.. 



:ri'Mraft rciitiiUl^- 



Claim.— Thr «•« of oia> nr iiiort' ilan>ri'« or rli 

niWM lliC Mll li". i l's -i-r I I riilil''l<T, »• lir-i rilir.!, 

K. li. H"V«.iiii, :i, if Ni » llii\i-ri, r. i.n.. I'lTS- lii 
f"ji'w.- Till- amiji/tnif nl of hin^iltjr the onliniry •"!'» ki*:'-! tn thr h%clc 
nil i^r' tti'> »f>f« frame, in oomhinatioa witli tin* ■rrniiiN-nii ii* >'f hiTi::ii:i: lui 
nrnli r hhh niiti Ilia nplwltleiied aida down to llm I'r nt ruil i>r tin' > ifa, m 
that Mill uniler neat, by l«;iin«r tba ardinuy neat baok, can Iw tiiriH'd out uf 
tbe front of niid nii a l«vi>I with tbaOfdiiia^ Mat, Uinn (hnainff a bod. 

I iilvi i-lnini tlio nrranccmentorMnahw Ute *lnir«l hack to tha Inp rail 
oftlio -of,, itiul iiiii.<''ninrihekoAatlMbeiloiatotliclapMat,birattiii 
ir.'it. .' .-n'lii.:!'.;'.'! Kith Iba ttnnaiwiiitaf btngtag tM top aaat at 



J tba 

for Power 



W.'k I > 

Wiliiun Crl^rliton, of Fall Rivar, Mwa., for Shiittli' M i 
LouinB. 

CMm, — do not chum oparatinf the picker hj a cam nr •hort thaft, at 
Ik* lida of tha loom, but I eUlm oonDceiiiif tha two plabeia with a rod or 
iteld eonneriioii, which n>c«i<r«a motion fraoi a ilngle lam, and ana an, 

wTmrrtiv Skli |iirli. r» l)l^rut»>d, aa aM fbflik. 

II. s.'. <-,,i, r .V- u.'i i ^^illilun^ oflMaitltr, Obl«,ibr AtlMbliicMtiA- 

oial T.'. tli the .M. ljilUi' l';i,r>i. 

I^iim. S.. I'liriiii; 'A <• iiriili. iiil t.'i 'li t.i it j.lnV'. ''V t'ln ti«iiiil nictltod, Hid 
aAenrnriln fiii.r.'ii.ni.' niHil I'I'li- i''i '!■'■ ii.ir"l:.r r ili.-i- .ilfii [il.ili'. li*T|li|r tho 
Imprf'.'-ifiii of the iif^atb. ntLvf i.v riv.-tii.ir nr ilir i-inf Inviutnt of *oft aoldWi 
aouto prevent the epplieuti in t'l \\,r> j luie harinir Ibe impreMioa. «r tba 
intcniu) heiit r»quireil lu '■ft.iirv Mi" Ii-tIIi, m and fur tlw purpiiaa aet mtb. 

Cliarioa ttandaia, of Boaioii, Mat*., for Stoarinc Ap(aMtaa. 

CToia*.— Tba aiMiMBatioo and anwigMBMit of tba lapa. tba tm sail of 
hwlinir Mnokn. tb« ahaavt* ia tha after en<l nf tha tillar with ona amitbtr. 
the iiJI'--r »Dii wiii'Uj**«, *''i u* t<> <»p«'Rili» tojTfthrr im-i mo\ft the rniWcr, iw 
lll.n'itlij. 

Jiliiii.4 .1. i'liirk, 'if l'i;ii;..l^Iiil.'.:i, f ir Irnjiri-ivi'inci;! in St'il'-win'iil-jiJ 
Tvl' iTjpIi Kcjinti-rs. 

f'uiim - Tiie I'l'inl-inatii^n 1^^ tl.i: ■/» ir. 1 ncr iniiiriti'l. llie hreak oirv'uil w lii'iil 
with the tniiu of the wtieeU uf na ordi nnrjr teUiK»pli rc|{i*t«r, in tlio uiaiiuar 
defti'rii>«il. 

Itt'iijainin Fraiee, of Dnrhunvillo, N. Y., Ibr oparatinc Mill SawB. 
Cl'itm. - Attiiehiiur a recipraoalinf aaw btada to tha main nhun, hj means 
ofa eMtcd lever iukI vrank ]>in, operatinf at a«t ftwtb. 

Robert t;riflt*i. nfNi'wjk>rt,Ky., and Oeorf* Shield, nf r inuinimlt, Ohio, 
far Mil. lull" f 111 ikiui; lUilriad rhnirn. 

(ttim. — l''ir--t. ri.'.iijjinjf the fllluTA of tlin rlippiliLT in', i >ii i i] lij^ i.-v. r* 

ceiilri^'^jilly, in l-nxt-* ruu'lt' cepahle of cimilflr move iiu nt. ft<r tlie pnr|in*(i 
of aiii i*tinij thf mii Un^rn to tlieir w.irk with facility and accuracy', aa 
apecj^ii' I. 

i^md. tha metlind tti'ierifaad of adjiwtlnir the «n«Til»r net of tha dlp- 
j/btg and boDdiiiK lever*, hy ptTOtinc, and luijaatably mnneetinir tham to 
outer operative lerem. ne eel forth, and whereby a v'arieil indiniiHon may 
he itivcii to the euuiiiu and bendinu' nf the ilip, iu unit dilfcrent thicknauoa 
ot'l.lui.'<« or fi'nnn of chair* rc'iuitc-I. 

a. \V. (;n«'.iiJd, pfrartumiiiih-, I'.i., fir Iniplemeinta fof Cattiii( Cloth. 

(S(i'>ii,— •illttc'iitlir the i'l' lli r.r ntlior nian'rial u> bi «■(, CWar tha tWO 
jaw-i <.i< tli.i i-E'i'-V, ii.'i.t li 'M.iu' it lirt:il,v in y.Uw^ by IIm cliiipk wUttt 
tho knlfa divide* it with n 'Iraw-ciit. un dexTibod. 

ThoniMliinkley. of l(iit|.iw«ll, Mc, liMr InatmiiMBla fhr PloltiaK. 

fititai.— 'Tha uletlln^t or nwaiw of ohtajidUR In tha madilna dcainlhad, a 
Mnwemd or nraltant paialla) nwtioo, tha •ina aondatliw in a eoinMoolloa 
orpfBton*.orRaMai or aankam lack* (or laaka providad with parallel tmmi, 
•aniaaltaa, two alldtnc and rotary abaft*, aa arfanit«d, connerti-it, anil unp- 
aenadat an to i-|. r i.. -.^-j. i'kt. i«« iiL"..-Hl«'d. 

DanWI-'iiiiUi t I'.i -Lli.. N. Y., fi.r c ■nnini- IV.ii-. 

OMmt — 'I'lie i'.iii/u>' '» l,,i ii lir:.! eivv.« tn the Miiop a more euet i!itinipe<l 
tm; taaondly. r .>i<rn tl,,- >..|im t'rnm hr\iv/ >e«a, aid piovaiMi it Irooi 
ripping; iixl, tiiit iiy. ki'i'i-i iIil> t:am- I'lirmanant tgrfMahriaff tboatrafai 
llfat eoMM OD thaia whau drawing oa tha boot. 



Wro. Ma»4ri 

c.iiw -'n. 

e.iM' tl.riti "n •) 



cm the |M'r;[i!i. ri .In wIk i I ... h-i-.I to the mirp li 
fr.ini iiti c I'.i'ulru', or it* eunivaient, aa 



of Taunli ii. Mil"'., fnr Power Looma. 

Ill, I |i 11.1 i f .i|< i-iii tii; till, uiirp beujn to li t off the warpa.aitd 
1 tl i ■•hf.i, iiumi* n;*M 1' wi-ii.'iilril (H.rrl Miinff 
le wiirn h, am. hi..l rriTivinif lnnli"ii 
•peaiflci, iu coiiibiualion with the 
ii' reitulatini tha ilelivaqr motkni, hf itm aMiaD of tha warpa on » 
.1 n ii nhip Killer, actiuit hy a frladoB ittap on iha fttetbw trhaal af tba 

lot "ir ; rstua, ii* aiKcidail, 

.\ v: i,n,fio« * I). J.Qa«i««,orttwltab«iy,Vl.,lbrlfMbtaaaftr%in>- 

inK * 'Ari','uti'ni' M.|utirea. 

Tl 1' i-.robliuillon of the reviJvinir i-h^»e nhei.l, with the lateral 



I' 



1 whieli the reUii 

i5 villi-*., i" Hit 11 i..ill;i'li-.i 111; 

!?• 1 Tii.icl.t iukU-j the 



i t til. 



■ I'' 



I'lla 



lu.i- I I tiir *«(uare to re- 
r, t'"iitiuini^ tha d 



i.liipcd, 
0 to I 

dMiiad 



iif w. 



rn .-ii r. Miii>«., fnr Pouer Loonia. 

tixiil>ii»il<>u with tlio guidca, wbeii coDalmclad, i 



moviiii; tiKV il. 

and till- ri.|i;. 
c\-i>.«' '.1.1' iiLipti 
li/i.ri'*, 111- '' 
.l.ihn IV ..l, r 

<.^r.«..-■rl.i 
daKrii^'d. 

Jl. K. Kiee, of nintoil, Maa*.. for I.o<nn« for woavini Kaiiey Gootla. _ 
(SatM..— 'Tha apiilieslloa of mnipoiin l levtm ciin>triH'lr<l a» <' 

to mistnir luxl tle[,ree«in|^ nf hanieaiMia and hcddloe. aA set forth. 

I :.U'i I'I'-lin iM:iplaTb«aliifaraltaohad to Iha vlhntlag latrar, ommUbk 

aa ii... rii.' I, ^11 I'uiulilniitloii wUb tba ammvbaiitto oiwo tha IRiwiof 

clieiu, «- »pi ci:!!-.!, 

1 uU" duini fi.nnini a rmove in the ban of the Si^atiuf ehata Ar Ika faH 
aerti'i:t at lionke or pin*, nr their eijuivalentfl, aa apccified. 

Joiin Scott, of Pluladeljdila, Peuneylvaiiia, for .\ir Itcda. 

CMmi—yomlat a bad «f an alr-llcht India rtiblx r doth anrk. inrlnaad 
or envfftlopMt In a ponch-lbTmeal innttri^aa, cnmi»o'<Hi of two th'icki»ciMie« of 
fii*^.li if i.r I ther «iiit;il.le mnt'-riii!. hctni'cn wfr.L'h i-i interpojed feiitbera, 
Ij.ik. !.. I.r ntjur -' (^ nui.^iiuu'i!. rcIi*itK'-.l h_v proptrly quiltinir wiw 
1 . , ' . 'iirurmiiif li> the shape and eije of the air eack, wbeu exiendod 
wil.'i iiir )'V ItttnUite pipaa. 

Niii I ui'i Thonpaon, Jr., ofWHIIiiiMhaigh, Now Toik, ibr tUh-prtaarv- 

in/ Uurkct. 

I .|o not claim a dnnhle vraail, a* anah hav* baaa am ployed both aa ro- 

frii,*.^rAtorH and aa retainer* of beat. 

I '/.»'*».— rir>t, a ilouhle veeeel. tba apaoa bclwcaB Ht* oator and inmr 
side thereof heitii; •llc.il with cork, or tta eqalTiltiit. bp whicli it ia in a 

irreiit meiiaiine aeriired airainat leitkaire, and retains attflaHSthooyanciy wbao 

pijri.-1ii-i-.|, ami irrv. * .^• ft r -linl.Ii- I.ij.'Vi-l iiud life-preaerfW. 

.^•'i..ii.i. I .- iiiiii ii'iiii'iiini.- till' liiiuil I' il'i rvtii, by tMana of tba lubea, 
th> I.I li< lu the liaudle.aiid ilic bendiiig of tbe ends ol tha tabaatlianhiiaa 

d.:--l-|l...l 

Nuiiiun Thampioii, Jr^ arWiniHDsbai|b, HotMTerk, Ibr li ft p» aaa n - 

ing (ieat. 

I do not claim a life preM-nriiiir atool or aaat la fCIMniL 
CSiirai.— Firal, the r Iding life-preearving aaat wUb abaogwit dltrMad top, 
eeaatruetad asdracrilwil. 

Bacond. tba daap. in mmbinalion with the aiirfncra on which It slides, 

ilantinliy VI dctrrilicrl, aiid operalinfT to hold the aieol cither 



aoaataadoacrilwit. 
Tbos. X Wamn, of Tn v. 



N. Y.. f .Tltiin Cur Hi-Ii,' 

•t' f'K' h.ill.'TI- *1i.tI Jitrlli! < 
I |yiil«, i|.:.:.:ili|.' til., t. ]., b 



i l inma and panrlA. 
ili«m, and aUaaall 



-Tlia conibiniitii 
aa .li-.LTil..-.|, with tlie thn iij 
iniili li./i ther. aa act furtti. 

J.' W. Wcalhertyr, of KinpvUle, Uhio, for Carpet Stratcheta. 
(y.iim.—l do not olitai ttia iBventhni of mek mi vbtal, or aw ot tbesa 
part* M'liarately of tfcMWtlass, hot tho iRnaiat asnsttnetliMi and amuiKa- 



t. tn CI nob tfaiM and labor. 1 (barelgro <iaim the cmarsl eoiiatriio- 
n niiil umagansnt af tha carpat-atrstsihar, auda and- opotatad, as ds- 



t 

acHli-.J. 

1.11,11 



YiiV'. r.f Vciiprrt, N, V,. f.if TV-ir I,i.-Va. 
(i'.i.«i, — lrt:r...liii ir./ tniii npplyin;; tii.' k«yt'r<i»n hrl ind iliat^n.l of in 
front, aa ia n^-.i..I, ) y m i'iin> of a pcnnuient wruucb-revotvitkg key chambar 
and tba ntrtxiT. in 11 1' tnnnreraasarihad. 

Harry Wliiiakit. nf Rniralo, If. 7^ Ibr spplleilloa of Hlfh-Praaaiua 
EoirincK lo Si'rew Pri>peller». 

(.T.'im.— Tli« direet application of Iha ennk ontalda of tho hull to alda> 
acrew pmpeilem, whan anch anplicarioa la combinad witli or cffoetod \ff a 
hiirh-prasMua anebi^ amMod abo onlaMa of tho hall, aa sat Ibrth, 
<'alv|ji Adana, of PUlawqth, ftr Window flhntiar, Pasianar, aad 

Holder. 

I ili. nn( r'lnm the cnftrnciloti of tba sliBttar ftftanliv, nor tha saa at 

th< Im. h nil. I pill, iia ti-irii t'lr fiiati-nin; slratton whan cloacti, oar othsi a h a 
tlian in f imbinullon wltii the oontrivancc for bowinjr »lintter«. 

Cleiaa.—^'emhining with the latch or bolt of an iiiitirbi alinttOT jbalBBer, 
a contrivance for aci'nrinr the ahtilter* iu a jHirtiolly njiencd poaitloil, bp 
meana nf ihi' rii'i'i mi ! iinn. lu O-ilnljinnliun with the lutcb and ] aiib- 
alunti:ill\ 11- . i t I " i. . 

tl. I'h II . i t' V.'w rirl.~wia, T,i., fnr Sclf-Actinir Bar Kicavali r». 

(Vi.i- — I'll.' '. u . V ' .viiiriT in wliii'h llie %nrtiu.« camM, hp mcaaaof Ihs 
Ineliii, t '. 'i.iii . .1, - I 'I- 1 .liiitn«'itril, aiiil inii.la loaatopan Iba bar, iIm 
whole lieiittf ammiffl mi'l opi-nrted •« deaA^n^a-.i. 

£m II. Daiaca, uf LitchAolda, Me., for Povicaa of a CoaverUUs I>mg 
Fork. 

fSftM.— Maklntr tho Hnaa of ordinary danir or hay forks to rovolfa npoa 
tba kandio, tm act forth. 

F. 1*. Dimpfei, of 1'biladelplua.Pa,, fnr pr..'i.^iliiiig Vcaaoia. 
/ '>. 1 i<i>._Tlia amofsmciM of the watar paM«ij«a, apoitnioa, sltd valoaob 
n ihinattaa wM> a radpreaattiiig pfcrtoa and Ita ahanibar, an t ta ntta l ly aa 

a«t i.'nh. 

Anfiiatn* Kliner*. of TViaton, Ma.*a., Tir I.iMiiiifO*, 

Claim. — Tlic iinrl» which furiii tli.' -niipi rt In Die iipfur f art of llic >.idy 
in lornvMi or otitsr aimilar artioioa of furuiluro, ttpon a|>ttnga and bingai, 
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M dlMribcd, w M to vuy ila in(4>Ditiaa kt the-pleiMiir« of the occupant, Uic 
Mill nopport tmiifr&lMDMaiMl lield 111 *uy il««mble po«i(]on bjrmiatimv 
»n4 cnn^l iirni, u Mt Ikltlu 

AuuuMus Elinera, of BoRlon, Hau,, for Librnrr fytup ('httra. 

CZtjim. — A librnrr ^U?p elixir, or a chair whit-h insj nc chnnpcd lit pica- 
«nr« into a fliglit of nt'p*, in »hicli the fold nr hingn of the two r«rt« i* 
foniiod in thc' ti^ip, or un cxti^n^ion of thp iVont Ion of the chair. i»«reuy per- 
niitlini; tliR fi^at to lie >i> !«*.i)trcd a« to fornt an onintnuutld Mid flO w flltteW> 
Cbnir, and vrhi*it ofK'tivil. Co forni a f1i;rllt of Ave ^tt-'J'^i Mt fbltll* 

WgcMlM- A. Klaii'lvm. of Sharon, Vl., fw Bee Hivaa. 

Qi ii tm.' I da not coudtic in\xjlf (a tiie pcMiHn uuMLnaUai diMrtM, 
bit I Aim tht atUiuuliU )«iuiii«« bjr wbtn III* «iitiiaM lo tiM Uv« wwv 
be viilxr^ed or dlininMmi, in th* BMBMr Mt ftcth. 

.loUn D. FUktM * lir. H. P« Par, «r IbA, ftr •tta^ilnt B<»«a 

to rhmgh*. 

O'.ji'ru — Till fombiijulion of Ihe linihrr and utitT lonitiH!!< wltti the 
rtmniuK irear. to adapt it to betnir druwn hy two team* a^^^eaftl, un doncri Vd. 

HaniMt Huti.luu80ii, of Kockport, lud., for (!uttiiif and I'lantin^ 
FMiMM. 

Claim, — ^Th« «>n«rni{1lon and comhlnallon dfBcrlbcd, of the cam, slidinif 

IslatfuMD, ciiltini; bludo, and trap donra, with th« ftirrowiue shArmand cover- 
nff blailc, for cnttin^ri <lror.pinp, di^taiic-in;?, and covering i<viflli*<*«. 
r»i»*id S^. M'i<'l"^y A J. Smith, of liittjvta, N. Y., for winnowerv. 

t-ir: ", I'r- ]■(!' Ml:;!-' riiiir.rn r r,- rj (i 1 t].r ^cTvr^n. viz., by 
T:i.--/tri-: '■'[' U:c - iTiM-t'l^ ; It' '-^ ;:i li r- ■. iT^i' I:|-,riTi,— H-'l. Ibo nhatV, Puid 

cviH^iitrioib woritiittf ljectf««u th« biociiii attaj^iied to the undt-r side of tbo 
acnM'ri^ u» dCKoribt'd. 

i<<><<ond, we cl<ilin pro<1iirlngtwoblaKt8 npon a siudlo fan, an<I havlnc 'lie 
two blifH croM or inlcrnc«l ciioU other, by » hit-h a blaBt pA-wn hoTlfiutuBy 
•Mr the top of the aoriHm, and a hijwit al»o {kuuk^ uowuni throujli clM 
KVMn, prvvontiTijr the MTcen from bcin^ olojrtrod or i-hokod by tl»r trlmrt". 

T'. O. Mattbcn-M. of Tmy, N. Y., for Slnoliinri* for drr«»iiije Sloiit*. 

(To.m. — Thu driving uppoiratiiii for driviut; the roitvn*, Htiid upparatna 
beinir fornivd or con^truot<>d of the driviti/ nheel and friotion wlivc-J, ar- 
ruiiTed a8 epcclllcd, in tlio frantc attachoKj to the driving rod, hv motiu* of 
which Toil a nwiprooitine motion given to the *»ld flniiic, wliloh cauw 
Use driving wbaM UHfoll back and fi>rtli, «n and over tbe bMtda of the cnt- 
Mr Mwka, tlwrolnr MwiiHt Um catt*n to mahr the driircd eoiia tb» •tone, 
tbe fKi-lien wkocl mtMwMla roiliOf on thn periphrry nf tb* drfvlnir whi-rl, 
and iilno in a jfr^ioM* in the crowbar, oh di^Kcrihud. 1 do nut intLMui to «in- 
ilnt* or l-.iiiic nivHclf in tUi» claim, exelU'-lvuU to lUi-' iim: of oix; JYiction wheel, 
but liold iiiynelf at liberty to iii^ one or inore, iiiid to vary the armiiicvtiient 
of them, wliile the principle of driving the cutlers, a£ de§irib«d, U 6ub»tan- 
tUllv uill rrvd to. 

^ecnntl, 1 claim the rocking bar, with inclined plaoea at each and, ID 
oarabimUiOii with Um cutter stocks, and tlie roller or ita merhanioil oqni" 
mtttit aUaahod lo the fruiue of the drivlnir apnantii>, for the par|lW* <>f 
nNinff orotitUiif onthe inclined planmofthe bur, ua thedrlviiwappuatM 
naclliH llMond of Its atrokit, ao i» to roe'k or tip the >iar, tiionhy Mmloc 
Ihe Inner odm of the har to cntch or ttroke Tinder the 'houldenwrtfaacmttar 
«t(Kk«, and mine them np in position for the driving wheol to atf BfOD 
them in it* return wir^ikc, ^lubntantiaily aa i»pc<irt»>'l. 

t.'harlen I'erley, of New-York t?ity, for Sliip*' Sido I.ijrhta. 

I do nut cliiiin 9lidjiL«f a e\m or tiiriit aidcwaya in a frame, na that baa 
lieen done, but I am not nn'ure that tiny box tixt )>eeu ai) fitted aa to i>:in1ain 
• atili! liieht, an.l fornt a rcv«[it»cle fitr* Itakige, Miaing Itw mid* eat bim 
■mil Mo or holcn, tliarvbjr offesUldtr IWWtfllig MM tHm VmUf 
lata th« obip. 

I am Rwure that India ntbber hta been Ti*od iv« a ?virV"ns? fbr »ide lijhta, 
theeefitre 1 do not rlaiin the aiirae. 

Onim. — The mentkn dc'orlliiid for prevetiliiii; nnv leakaire from a aide 
liilht uiia-lii); into a vrnacJ, by iiNlaaliur the aido Jig^ la » mMaltto bOK, IM 
into tlh< "i-le of the vr^Ml, and pMVMadtrithS *mill]w1»WlMlNII»piM 
oat Mtd leakj^ro, an K)%eitlcd. 

Alfhaota 4)iuuilin. of l'hita>telphia, I'a., for Tiilii flium jhl BiiIIIm. 

Clfiac — ^Tba mnchine or irouiri.', with the arranfreuiMt «f Aa TalTaa, aa 
described, one oMnkns by the act of dtminf Uta oUiar, M M t» vtmr oat af 
th.^ Tei^'<cl to wUioh Uiagaiua i» attaobad aoljr tba %aaDlMgr dtltq^ MM* 
tuiued in t he anaea balVMO Uw two vaivaa. 

H I. Kmaell ofUadaoa, Midk, ibr HatdUaFMoB HMag. 

1 do not «Im« tto aMlailfe brnda, ftr thty aM BoariiMia la matalUa 

packing. 

/'Xiim.— Exnundiutr the tuctatlie band^ which encompoaa the drum, by 
meaiii* of tlio levcru placed in the poriphery of the drnma, and operated hy 
mciiw uf tlte ring, within tha drain, aa dataribad, tba nng baiog vrarantad 
(Klin movintr ca>uully by maaataf tM wH tfrtlig Wtchlil,Mi pnn, «r MMlr 

■ afjnlvatcnta. 

William W. EicUarda, of PbllsJelphh. Pa., for making tihuvela, 
Spodcfi. Ae. 

f U-m.—A new inanufaelure of ahcvtlt, spadea, and other Imptemeuta, 
made of a compwite ehect of tiietal, whoae ccinatitiuinta are paiallel himlnte 
of unequal hnrdnoan, n» act forth. 

Itnc I make no claima to nuoh implementa made of the hard lamina 
lendtni; to a nbort di>tanc« oo-'y above the edge, but only whait ilalttBd* 
np beneath the alrap to anppcrt tho back. 

B. I'. Sarsrent, of Sutton, N. H., for ETpandinir Home Shoe*. 

(Xiim — Tlifl ci:<mbtnii1ti>» of tha bcarera or ear", with the jointed qiuf* 
^ t«T« or bar*, joi iitt-d toifot her, or to a common trie-ivie<« or cork, aud 0|)«ratcd 
by an eitpiiii»ion I'orpvi' or conlrivunw, aa njioiilled. 

J. T. Siirj:cn<, of Sutton. N. H., fortiarden and other Hoea. 

I do not cluim (I'D eniplojiaant of a tcrear and not for ooDlabut two 
thiu^o vjget r. L r In I clajin tlf atiiiliMaBt «f tlw iliiafc id Mija af a 
hoe, by mcttui. it Ui - Wring platM w aMio to lad fcmlag iBftaf tta ahwlL 
and rtvatad to the Wade. • *^ 

ailto. AtlMhnient of the blada nd iIm^ wImm^ HiaWafla MrtoaW 
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can be readily retnoveJ from, or aa readily conlliicd to thailian^ ImtwlMa 

afflnod to it.'ia prevmtwl (rom breakai^, where the gteaieat levera^ or 
aCn^n i* bmneht upon lt» maaninfr to claim tho bearing head Axed Urmly to 
anii makine narl of tlia ahank, the movaWo plate or fUJlTener, or ila eqniva- 
lenta taprJied to the hack of the plate, and made J^j aru' : tr "n the ahankk 
the scruw on the ahank. the acrcw nut, and the reC' -oi i:i tin' hoe blade aa 
0^»iiiHitied together, iu]d with Ibo aliuuk of the handi^-, aud uiade to otiermto. 
«*«l*clR«l. ' ^ 

I>. M. Smith, nf Sprindfteld, Vt.. for Sprinif Chunpo for Clttthca I.lnca. 

I do lint claim a Qteni ciaap ooiiiiKwad of two lavare, biofad iraatbar ba- 
(neiMi their raapadira aada, oad luiTiiiK» apring fhoad batiNta tMrlm 
adjuoent arm*. 

Oif/m.'-The dcHcribcd improveil elothca pin, that i* to aay, I olainj •!.(; 
arrnin.'-crni^hl of the liuu oncr.iliir, and tlie aprin^, on opposite aidee :'I :Ll* 
liliilte ul" the two kven-, nil ua i-i^cKled, whereby by pre«»urc of tba longer 
Inpt nf the levers lietwecii the thumb and finceri of the hand of s nanSak 
the iii^triiriMnl ia rriidcrtd very c<7nv«nient of application -■ ilhoat filiaif 
durinir the aamc. of ti-arine the ulothen arcured by it oo a Una. 

Jiime* Troi'», of Solmi, Po-, for Propellerm. 

fVijim.- The iNtmblnation with Miihmerfred propaOata^ wboH ilM wbara 
tlie water enleni i» grealer than the hinder extremity where the wnfrr 
CHCiipc^, of iieliad bladrn or vanca, and a tuficrinjr Ahaft to which th, v urc 
altaciied, both the bUd^ and eiialta tapering IVoin pobil Co rear, as set 
forth. 

Albert Vn«,e, of I*itt»flf Id, Vt., for On Yokea. Antedated Aug. 10, IB.'Ht. 

' Vnun.— Fi/at, the eooatroetioa of tlta wni-RvoiirJiw oaek Uatdu. aaali 
liaTiniraaar*edp«aTa aadniattttngiDtaHi Itar aMMm dw aaAMaak 
to alwa^a^jaat iiMirat HgM MalM to tiM dfaaattaa oT tb* aaak of tba 
aahnaL 

BiMBd, t diln, la aambtnailaB wUli Oa giw In the neck block, ti 
oaa of tba pin Mtbaerrlog t}>« dotiMa pqirpoaa of eontrolliug the movement 
ofthc nock block, and aiii'i'*ir:' tli" length of the yoke, aa dcaarftiad. 

Will. Wheeler, of Wet.- 1. i r ai i '"• ""'Tn 'r t i rimili n |I |fal|<m pf 
Troy, N. Y.). for ciittlnij Hit ii».T» juid Teeth in Curry t'omb*. 

<_'!<iim. — 'Ilie nietliixi of formiitf the Ixara of curry comha, by pnnehiiMr 
them ont of ]Ja1ei, .^o that at a ain^lc ofiemtion n strip uf Uic proper width 
fur the liar la a«VL'n-<l from the |itate, and ou« row of laath oat tbaiaoo, 
another row niMn the end of the plata Ibr tha nast bar, WMt ftirtli. 

Wni. Cunirhlun, of Baltimore, ildn (brSoda FoontatiHi, 

t7ir»w.— Tlie niixlllary fancet or valve, for^he the purpme of enabling tha 
fountain to Iw tilled with prcfiared mineral water, ua deaeribed. 

Kel>on Crocker, of Sandwich, Miwa., for atla<'hinc tba Hiaid Crilifle tO tha 
Y'anU of VeMela. 

O'^iina.- '11m* head rriri.:1r ) - l^r .ind thrtr li 1 1 nn^ tlMHMItl mlatt and Mia 
bined with the ritnring of a ) e!»»ci, oa i^ct forth. 

N. O. Davil, of Wot JetTerion. Ohio, for Seed Planters. 

Cbamj—Hie piston provided with n notch or hollow, in ita Dppercnd, 
andao amngcd in comi'luntion with the paniilou and deprci-aiaii, tliat » 
will bring np and diacharjfe throiiifh the si-erfirr, the demred numbar Of 
gniina of com every time ilin niii<ed by the opi'mtor, aa eel lortli. 

|)anirl Npve«, of AbinirloD. Mow,, for Machine Ilaniinen. 

('ijim.—ftnt, a machine lor lianiiiierinx Iron, Ac, having tlie dSatin- 
gni»liiitg featnrv* eniiiTier.ite-t, vii,. a haninier fur iriving the blow upon tha 
iipper siirfiM-e of the iron acting in er.njmwlimi with two hamnMia, wWdl 
ainiultiuicouB;v strike the nidea of tlte iron, oa aet Ibrib. 

I further eliiiin, in a machine for bammcriiif inm. tba UM of tbiM tM 
aide hammer* operating la apacUad, wlMtlMraMd ft i-wmimHwi with lha 
upper hammer or wtdwntlt. 

liecond, I claim ao nrranclne the relative position of the fillers of tba 
hunnier lieam, and the enda of the coimwiirii? phIm attuche^l to "aid liearaa, 
and to the crank nhafl and geara, fnmi which they derive their mMioii na 
to bring tho aiiid fulcra and coiineetirig rr'thi in nenrly « straight line at tha 
time of givlnir th* blow, for the puritifr ^fiedflwl, tlie opposite enda of iba 
connectinir rod«. jo«t befi>r« givliur llie blow, moving in oppoaita directioDi, 
no a* to give n rjipid and fowcTful blow. 

Thinf, 1 cliiim oau.ing tiic anvil lo dcaeend from the fron jmrt before the 
bk>w of the aide liaininen>, and to aacmid ju«t before the Wow of rhe uppar 
hammer, by meaiia of a rvMi atla<^hcd at one end i t :io Liu ii r . <.:ie i>f^ the 
upper hiiuinker beam, and at (lie other end to a tjhnj urm, wiiici> cinhfacea 
the anvil, n« dcapriiicd. 

Saninel Pratt, of Bunton, Moivi., fort^crti' NH I- 

CTiun.— A screw nail coo»lmcteJ with a liitcu,! ^liaped aa dtaoibad. 

I iiUnolaim ahnpiugthe bead as art forth, no that lha lialUlfllW Cilfild 
by the driving will not nbelnict the apjilieiition of the tunt^CMW. 

8anaa( Sweri, of Now-Y'ork City, Ibr Sparli Anwaten. 

I nwko no claim to nriginali» of mMBlMMi In tha ladlvMaal parti «f tba 
afiarit arreater, aeporalely considered. 

Claim —Tim C'jTtil.ii.ii'inn .nf tl:e re'Hih'ci Inverted fniatnnia of ooiuia, 
f>.i:i -tn.;ir,-; nui [■ i.i 1 1.., I ,l- d. mti I..01J , n: r |; i.l e I rutupct.«hap«d reflector 
and guard, the reiiciilaled cylmdec auatis tliv v|>riijng jtrovided witji th« 
raticohiled valve, when thea« part* arc arranged in the upper portion of an 
aniarired or external pipe, the whole operntinir aa »et forth. 

Koaimir Vogcl, of Chelsea, Maas^, iiiir Looma for maUaf Woaven' 
HameKa. 

C^nvn.— I do not confine myself tatba prcaiM dattihilt ftrtb, bat 1 
claim the combination of the loom for weaving tba IwrdlW af tta litniaiL 
with the preaa for securing the metalHc eye upon tha OiM^aflhabaniM 

without a knot, braid, or loop, as described. 

Wlllinin Ballard, f X. a Vi rk 1 i'v, r'^r prot«lU)g bulwark* for War 
Vcascls. 

<.iTiiin.— The uae of the ahielii l»ardis in combination with the bnlwarfea 
of a ahip, aa aet forth. 

I alao claim the uae of the atanehions and paneJs, tn roiiibinatlaB with 
tba da«k of tha MaaaL and tiM abialdpbMid, (n- tha prfaiaipia of oaaatnMliea 
asdopaniloaMMtfttth. 
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I iil^ui ( nrpcnlLT, Jr., of Tainnrket MWi^ fu '■ 
diinc'it. Pnteiitci) in Froticc April 1S5J. 

I do not dnim the cmpluj-tneut of peronncnt HMtfoaU of bdM oo4li vf 
wire of inrtalllc ><')rm<-iii« u|>oa ■ mlliMler of non-coBdMtiBf wtMiii, 
or nftprinir* fnch 1 hnvi? <li!M?ri)K-r, c!tllorM|MlU«|]r«r In omUBiitlon, 
fivrthc pnrpo««rrt r<rlii, ' ilii-rwi<i- llian in ttelMMMr !■ wkidi Ihmir- 
ranirvi), (sonnrrtcil, miii cuilaiwd tlicin. 

d'lirn- — Thfi roni'iinsiiii'n nf one or mi¥rt> nrrir^ f>r prTnini-ffti mii^pip'-^ 
raiiiii'ly a'riiriiriNl, tiu* p«tl4'ii of Ottcti »erica W ii;!; in I'ljt* pliiii , an<l in 1t»o 
o>Ttct.'Mlric ^-i'L-le!<, with A di*c or iliiioi of h«ticT«, arrmiiifcil in 1lirr<! nct^ in 
rui-ii i:i All' r, that tlw thrae mU n^j be M>t«d npon kiieocMivety, ml nvMly 
diual ii i< rviJtof time, one Mt bjrtha Inner eiron of pole*, an*! Ibe other 
two rtla by the enter elrde of p<i!ei> : tie currvnta of tlic Mivcml »«t» of 
ImUc** beinf thrmm into one i'><iiKi»nt ^.r nuinterru|>t<'(l ciirrviit. bv incani 
<^the enminl <li*rhiinn« kiiiI »prir»i.'«, «r tln'.r ••^nivnli'iit', ui' ■Iwribed, 

A. !*. lliBthiun, rif t'atinifii. N. Y., tVr * tir r. 

fTriw. — ( 'oimtnictinir tlio if.itViT A. ^litii a t,, iiu- liiA in the 

proper i-ooitjun lor ruicriiiir tl.i' buffer H. mid tin.- imirer 11, witli n Mivily 
and iin inHiiicd drBU^Kt cnli'ii rxlfiitliiiir to ncHrly liu^ top of it* cuvily, 
thai wlion a link l« <-'iitnN;t<!j to tin- tiulTfr A, atiil (mrani nrertlic mlJli i>( 
the hnlTrr IS. it oanoot Juiu|> np aott beomaa datadiwl from ibe oaieli whit* 
tli« oiTK am in mi>iloii,wher*bff tlMdMig«roritoMnbelo(ao|i*tiit«dwbll» 
miiniiiK is Kreatl,r lea>«Dtd, whlh lh« eonptlng ii almple, dienp, and not 
liable to oal of order. 

U. Hark, of NewVork City. r..r I'. n nn i lVru-:i r,..i-. 
fV'tim. — 1 i'!sim neitlipr Ilje j«i-n .-'f pem-il *\\iU' rt'j.antiriy. f.-.r Yn>xh have 
Ik.'M j r- ■. ! i -1 \ , but I L'ljiim tii« [i€oiili«r arniiiirL-moiit f>( the pMi and 

p- itrj il.-^, ib'-i -lU'il, vin.. havtntf ttie peuL'il [»!:do vriTh ilit covering 
liihn pln.f^ii w.'l. ii •l,v |*n "Ude or tlie lubes (' aiid I», uiKratiiig llie two 
alid<-» indrpi'ti.i. iit'y cin-li other, in the manner wt forth. 

Jolm W . I irn.iu k. "fQiiiiicj-, IP., for CHne and Maiie Cutter*. 

k— Tliv framing and maner of attaching th« knifv and arm to the 



Mr U imventod fVota ondno beatiof, and Uto lubaa kept <.H.'x>>e«i ut )» 
«Hdf, mhI wwaitiKit Um middk, whenbr llw anat bulk of tb« beat 
tt i iM l w «at>tl» M ii<Mi rti» waiir,aMrilwtiirt«twliMilthdlMhMf 



BenJaralD Cmwford, of PItubarir, IV, for Condcnueni for Stoam- 

r'-iiM- — The «rraO)?et5U'm r.i' O'.r r u' h tr px-^airi'f in tl.i' <Mindcn»cT. with 
Ibe inlet and ontlcl opcninir* In the cu«e, M »p<'uilli.'d, mi chat a eamiii nf 
T ia eaBMd to flow round both end* of the tube*, whrri'by the rutidm- 

Iwlh 
rt la 

, ^ , ^ t whldi Ik It dlMhif|ttd 

ftwntlmeM*, 

Second, eo«t«trnrtii>ar the cai*^' of llie eondeiutor with ulufli-d nr otlier 
•qqivn:eut joint*, t" rclldi-r it UiAitilc, andlliercbv pri'vinl I'nirTrr. 

r. <). Crimbj-, <if .Nnw Unvi il. C.Mltl., for Machl'nu f irjlic kuiii I'inn. 

I uin aware that enniiiii rollers liava baao aaed forfonnitt«r the inclined 
channel I'.ir cnn<lnetini; the jiiix, ajld lhat • aeraw lias been uacd for nepa- 
ftttliw tite plna, anil tluii pliena hav* bMU WMd ia Um manaflMtore of \'im, 
ndthnt olainpinK ban have bewtOMd ftr ohnpiOf Ifat piptr, Ud rl iias 
MM erimpod, and that the napar haa baen drawn thnmirh aiM relied up i.y 
■ Wolrini^ cylimter, «o irraxltmied aa to reiraiate tlie <{imntity of paper, iw to 
MAltlt np- I tlicreforo do not claim eilliiT i>t' tlitrn- »- ^u-Ai. 

Wtiwi.. The incthfi,! ..f oriniiiinir tlie piipi>r by tii. iu^ ul inuvaMe fntdinz 
blsdi-" in i'i.t:ibli>iirj..u tl-.r Ivii li'ur.:, wliilt "I u l>.c"l( and IKint ^itlca of 
tli',^ j'njMjr an- ^iintaiui--l hi tin- .■tiunj'i'u' ii-.tr-*, »!• ilf-s rit>t'd. 

oecund, 1 hSm* ctaiiu the method <if (Timpin^ the paper by meaoa of mov- 
tagMdinc blade* deaoetidiiiir and aH<rndiii« between tilt atationary and 
mUiUng olampinc ban, when the dampinir bant aerTc aa a part of the c'riinp- 
faW«|lpMaUia, whether the paper be aoalained by a bod plalc or othcrwiM, 
WMB aprntmatad and otienttiui; a« deacribad. 

Third, I al«o claim the iintlio'l nf lifting tbe pins from tin- 4i»lribii*.or, 
and enrriiiij •.hem away, tiivl •<tiol;ifitf tl;e:n iTito Ih<* tTiiii].ri! [iii]-.-r, w hile 
thf .li->'r.biili.>r in liriiJirini/ iii,..|ii<T 'iipi.ly j.iii!. iii fii' i'l:ii;i|.hi|f 

biir«, IhiTfli) kee|-ilii{ till' liniiijr VMlf (If r.ther ilttiMK apixtnilun euutill- 
Raby in i'['eruti<:>ri, when perfunnoil by the means and In the manner de- 
acr'khied. 

Fonrth, I aUo claim tha Uftincap|ial«taa, or any stibatantial pari theraol^ 
M aaartnuMd, •mbiMd. IM mm* t» oiwratc a* deaeribad. 
Ttftb, Ial»»<lalniUieei»nl>lnatloiiaftliehl'liiiir appantnK deaeribed, with 

the inclined lniii"vi.Me in the atationary ■ lui:ipintr iaar, by whleh 

mnna tlie [ ins iiil; ^l ^. i- 1. -.awk In nn cmh i : . . tlu.uifb the 
pin* are not ^Iriuciit, viiun cju^'-riirtivl, eombiiu'*!, an<l iiia-lt; to oj-Hirate, bh 
oeacriheil. 

Sixtli, 1 al*o claim llio C'-iiib.iiutlon i T the rrmiiaJ rolleni, with the aide 
, to form a alraiirht iiK-linc)! eou liteliiiK eliannel, wlieu comUiied, OOO- 
li Mid made to operate aa licacribeal. 

— -'■ I olao claim the liftimr idler*, when oonatmeted and mad* 
M deacribad, eitbor with or without the crecj-cr, ^lidinir iruide, 



to tBanfti^ I 
•roiNMtar. 



C, O. Proabr, of New Raven. Cnnn., r<ir Mai-hine. f..r «ilc kiiij Tiua. 
I (In ri'ii da'iii the channel!! tiorirn-im, ii! r M-c ].r.nci-e» wnrklnir in the 
»rK.ve^. nor the use of clatiipitiif ii.ir^, I'l Hir\i- ns, im crimpina; bars, 
OiT'iitiMi tli&«« have iiJl been uned bctjre, ur c jiimr'i in my former appli- 
oalioiia 

(.^•fli.— Tlio onmhinatiwi of the i>nnohe< worklot in hoiiaontal gtoemn, 
with tiw alidi aod tba auaight incllDed ohaiuula, when anranired ae* 

1 alao elalm Ibe eambtnallttn of the pnnehea, with the double foldii« 
blade-. v»!t*n rlie.»e ar*- luiubined witii tb.* iivi.itl'!.- sicl ".tuti'inary damping' 
bar*. i.-'p'i»trii.'*. i iL. .b'-i'Tiin*J. 

I al'oi'Ui'n tli>^ iiRiti.nl "f criDiplnc Ibe pojier by ineona of fblding biadca 
workinir between the utatioiianr mmI Maviay alampinf bw*t Whan tiMM 
elalilptilil ban acrve a< a part of tiM triaq^taf a jU I W I ta i i whw IIWII|HIIJI<|| 
■ad opatatiiuc ■* deaaribcd, 

lJto«li&«tebM(ainriw«lt*aMaciiid«tottoarMM)M •vNtotht 



ptaa whOa iHlitiif down from Use »oi>Ar»tr.r to tlie Imriir.ntal irrtxivc*, in 
oo<nUnallon with thagraovea and punche», when tlioy arc constructed and 
•rranm<l an setfiwth. 

* '. < 1. < 'nnlijr, of New Haviti, Cona^ tat Machine* for stickimr Pins. 

Cirini.— Tlie ukC nf tlte wheal, to eonncot tlie lower cud of the 
straii;lit Ineliiied ci-iiilneting dumml wtth the opfier end of the vertical 
side iinides, to convey the pina ftmn tba fisnner to the latter, while it 
chaneee tha paattion of Iha pim Aam mrtteal la boriMMRl, m daMri b wl, 
whether villi arvlDwiittha «Mal«r«tol(» to tha iantr adti* afttw fNt^ 

pbrriea. 

I alao doim the use of a separalinf triioal nldl Mdl t» to parlphMT, ta 
sustain the eulumn of iilns. sepaMla UlM, Middrap them aaiMmaljrlllta 

the iiroov(4 in the slldiiiK bed, at tha proper tlma by It* rerolatioh, oa d^ 
scribed, whether the wlietil b« made of two disc*, or with the pcriphciT 

l<T<»ove«l nnt. iir the fteripltery \m ainjrie, and the teeth rut direetly acroas IL 

I also eUini tiu' iiirtli )-I rTin^pltur llie pafn-r. by tiie t:;«e f.f iiiwa, with 
a tODgne bi'tW"ei-ii tiioni, to >li.U- in -i liie pii|- r ii, h.k'Ii h matiner thatlbo 
paper may be eiSmpe.1 !>y lifiitKe lol-tifir liUiJc-t, t'<»n.':ttt( the tuo fulda of 
paper thmngh the !*pflce betwt-en the toiiifMe an 1 the jaw on each ^:ile. so 
that tha pina may W atsick tbroiuch the eriinpK nver ilic o|»ti e<ljfes of tl.a 
IbldiM Uadaa, wliUa Uie toofue wUI ba betwean the pina and the paper, and 
•0 tl2 bolli tan nd Vmifm, aad tba doaUa Mdinir kMm, may h« 
readily wftlidrawn to ivIeaM the paper, and Ihia, whetbar tni doaUi foKliiic 
blades are Al^ive or lielnwthe iaa-a anil totijfue, when they are O0aalnWla4f 
used. Bill! tnft.il' In npenite a-** <lemTit»e'l. 

Iinvi.l iL-inarct, r.f .\ew Y<irk City. I'liT H 'se l'r»>t< cl"r!<. 

(Wiim. — The employ nil- III uf a |Ktr-t»i>U' f.'i;i h "f ii rii 1 Iraik. '''■'n'-tnirled 
as ile»eril>eil, and with an o|H'Minjf in i"- nirt' ti>r tin br...,- fi tit in, when 
aaid section is placeil over siiid hose, the same beinir enipUycd in tiie I 
ner deacribe<l, and for the pnrpoaa of eoverinir the Ivwe at certain p* 
and aaving tbein (hnn the irreat iitjnnr they snstain IVoni carriage* aM am 
paaniitg over Ihem dnrinir ibe lime of flre-i. and ns fully s«t fnrtb. 

JnMiph Ksmawnrth, Jr., of Mwliaon. Ind.. for far Wbaeta, 

ly.iim.—X am aware that I*. W. (Jute.! niinle a cast iron ear wheel, in 
wl'.i-eli tbf rim i;* ..tnniTV-il !■■> tl:i' i.fru) pnl".'^ by two m-i- <tf i,liort MiokeS, 
hnt tlii> nitlir.iil ii.lijiilliiiv' I'l Tir ■ n'\ Ii. i!iv Uivrlitl'ilii I <]■) not elann. as 
my impnivi'iiietit rx-late-i excbifiwly tlist class of »h«H'lH in which a disc 
extends fTuin the huh to the liiii, in> object being to snppon the rim and 
alrengthen tlw disc by AcxiMe snpnorts. which will Mribnn their dnty with- 
out •trainlni{ and eiHiaiagciing tbo oreakiqg «f Ika oiae^ la to tha «Ha aflha 
vhaah of this rlasa. 

I claim n cast iron car wheel, conatrnelad «« deM^hod, hat f maka HO 
claim to any r«art of the wheel by itself, nor to any utiier eontbirmlicMi of porta 
thm tliiw.' Ml I'ftb. 

Liiiliur K. Fnuiiht, of Mnoon, <j*., for rc>;iil»tiiii: tlie Spc*d of Steam- 
En ffi lies. 

1 do nut oonBnc mys'lf to the empl'iymrnt of a pend iluin or air-sprins, 
aa tlten niay ba nthar device* tbnt would prndueo analng<in« efl'eers ; neitlier 
do I ooaliM mjmM to Ilia w a uhn maihoda of jpradaanf friction .lesi-rilwd, 
a* both Ihe method* that t navaabawn are well known, vis., by the pre*<ura 

L'f the hti-AHj in the valve chest, and by pontes o<Mnpres*e':l to tlie n-'d by a 
S]>rihJ ; 'I T .1 . 1 .v,ii(Jrit' liiy^eif to the a l,in'*tlllelit of tile rvlatir>n between 
the ^vii.lulufri. Hij.l the 'lovii'e or devil-*'"* nliicli pp'ditiM' the Iriction, as it 
will Ik- eviii.-iLt tliiil Ibe l.-iiKtlitiiim." or •liurtciilnit of the |>endtihiui wdl pro- 
dnee till' r-iino' i fit --t. 

Cuiim. — t'oniiee'.iiur t'lo cut-off with ihe «1ide valve, so that tlte latter 
drivea the former by lyielioa, wbfn the eni i tf i« at ihasmiMtime eonmelad 
with a pendnlnm air-sprinc, or aatne of lu r 'lei iie, nfTering sacfa a reaistsnoa 
to its movement, as will prevent Its cuoving the same distance a* tba vabe, 
an.l arreat it at aneh a fH>iiit in the inoiinn of Ibe vidve, as to ent off tha 
steam at the desired point in the stroke, and will mcrea-e or diminlah with 
»nr incfaaaa or dlmiiiii'ioii ..f th.' ..f tiie ,-iiifLn.-. t liereby lalaiid 

the motion of the fut-oiV. nut.- or l'->.. in ..r.n-r '-I'.t o:! ?i-.e — rm MlBlg 
or later In the stroke, and tliua n-KiiUte the i>|.ee,l *» described. 

C. I>. Kelsey, of l.lvin«*toDvilla, N. V.. for (irato CMlea, . 

rSaiin.— Flmi, the bar or ila aquivaleni, Ibr * l1a eh i «y tlia MfMa af A* 
ftnma to tha anaith, tot tha pMTpaaa act (etth. 

Seeond, I <jaim *o eonMMif iha lifMM wHh Ika flngrrs, bv meaa* af 
links or universal joints, that tiM anaith may be (bMed clofc ^'aln't Ihe fllt- 
geni. wi' built r.-'i III ^:ll^' liiat the said braces *lioi|ltl Iie loo*.tii-':t in ibe snaitb, 
as !■ f I - 

K.lin lril M r 
Sbeels of Xletal. 

ly.iim. — The method dewriheil of coaling nhert'* '>f niefti! by irii'iirri'ing 
them in other nmllan nictais, which are more fueible, by dwojis of rolhifx, ar- 
lanied aa deaeribed, *o that with tha aama maeiiliic, sbeali of ONlal, vaiyv 

ing In lliiekncss, may be coated fh>« flvm pnckers, bend*, ar todaalanliaia 

on their surfaecs, thns renderinir nnneeessary Ihe snlwaqaaot apaiaUoa af 

flatteiiinit. wlileb lii ri't.ir itu .vund not bn ilini^nsod with. 

U. S. Mor«e. nf linfl. 1.1, Me . f ir A.ljn»tiibIo Spririjfs Ibr Carrtec**- 
f'tti'H. — Tlie ndjimtabl.- nnxilhiry -; rhiL-n, i-.i i>>nibin»IIon with the bed 

•priiiif or sprinir*, ns fi-t t'l rt Ii. 

Uoward Perkins, of Nurlb ISridunwater, Mass., for Brace and Bit Foist- 



I, wo-mI ^ 111' iTije Koceni, 1:11 Lcintinn, K-i^'biliiJ. f_ir omting 



CtoMi.— The manner of conotntcling and fiialeninc tlie bit into Iha 
Bodtcl by the allde lock, •>> de-eribed, having the end of the bit so fomwd 
a* to lit Into tiw groove In tlie key, «• set forth, and having llw end of tha 
hit pressed down n|>oii the key, »o that when the key i* slipped back, Iha 
hit luftv 1»- eiinilv Ti-iii..\f'i. 

H.-i'iry M Kit', rl.a-i 1. '•.( New York City, fiwOoM Washer*. 
tfyiMi. — 'Ilie eoriibiniition of the tnhie, valve, and lip, eonsfnioted and 
having the rnfmlur |>ptp.trtii>n<., ni« il*-«eribed, fonnine an sppnrntna lof ra* 
moving earth and atone'* from auriferous earth, as snn-ilied. 

John A. Tlifiin, of nahkill, N. Y., for t^lmw and Grain SapmMm. 

'Tkt vtknitat MiM anlir nd ipiifai w fawwr , aa Mtr ao l i A ■■ 
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Mt flMi, lriU< n fctvfu and ftatad boUom bo«rd, for tbc purt>0M of M.'p«rat- 
Inir tht gr^D ftoa< tlii> utraw, rctiinriiis the fonutr to (he wlnaoirlng 
■ppuraloS, Md e»atTvinz the ttrnn- tn il ic hinder oztrMiiitjr oTtlM bmUiWi 

Win. H. T««»r», <if IMiilii.icl[ilii», IV, fnr MrlallliT P»nii. 

C^-^um. -Makiiir inctiillio pc.- n i- !. | ri ^-:^Hw or tuvUt<^R for rctnininff 
t\\v r^'.]iil!«ilci t[aA])tity of ink 1^: r i|iril ■ i i. lUid imkiti^ Ihrni flol on 

both t*iirl«c«'«, tiiiU tat>«ri»if the .•^hur.k or umiu bolv of Ihe ^uriie, and iiieMirl- 
injr it 111 » 4N>Trui«]><iimliij; pc'i'krt or 0]>«iutij{ iu U)C Cvutrc vr luwereud uf'hu 
toM'T, in tho iiu>n)i«r e«t f irtli. 

InctW!!* ^ Waits, of Uubbu-Jslon, Miuu,, for Unciruvo for tumin; 
C|j(lin4an of Wood. 

flUHb— Tb« cemlwIMUfin eoranniMKt of the f«c>)ii« hopper, th* HtIw Of 
rohiry iiian<trt'U whI ccntrifii, npplic<l to tin* ^hf-K!, •!)!• rrvolvirip nittcr or 
*utltir cyhrnli-'r. thy TniH.'hiiiib«iii for iftrmir to . .i: li ni.ii: ln'I hii cridwlv* mnvR- 
in«ut Wi^kWKfd nn<l forward, b» ctc^crititid, tn«M.'tiatu^rii fur Brrrstintr the rcN^ 
t«rj ninvrnicnt of the fhuft, or tho hvad-i, during; Ihi- tiiiit' ooL-auary fur the 
cip«r»ti>'n of the fiiltc or outtor »h*fl, o»«n-h pit'-c of wood, luidfliially a 
ineoluoblil fnr rt»lKMni; the tliafl mid itii two head», iill *f dc^criKvi ; ih« 
nMchninn for mivincpiu-h mundrcl (ind«ri««, n» dcni^lx'd. beiuit th<< <,priiip, 
th* irbalil, md mm plate, na dritrrihod ; that fnr mlatiiig the itiiutdrcl \«t\\'e 
the (f«>r, anil Itio irvar on tho ahart. put in rovululiuii a-'> dr»iTit»d ; tliat for 
nrfL-alini^ tlic rututioii of iKu aliait darinir the tim« nc<!ewiarj to turn down 
KD artiflo, boinjr the ptiid or »t<>p plate, and th« acrvw applied to eiu-li niuii- 
drcl, and madei to op«r»(e ns »pcolll*'' : mi I. rtnallv, that for roijiii;iir 
•haft, li«iiyt tho friftion roller in*l» ! ■ r ji* atcnirM the pcripliery of 
the eircitUr hra>l, and to bo rotated uid bonui •gaioat laid head, m Mt 
forth. 

I'eter H. Wataon. of Waahini^oo, DkCi fUt AtMMHlirHdOlllldiariH 

Bt«uiii. Ante<latni MaY a, 1SS«. 

CI-uni.—T\w methM it fMftvcriaf lb* hMt «r the exiiuisit rtoam, \sj 
TOMinK it tlir<iiii;h the •ompuMlTtlf e«el water In the lower portion of the 
Ijoilt'r. a* »*t forth. 

1 olio olaim the nrrafiminKint of the nppar end of the drop :1mj., n au 
Indiucfl plaic, to tikcilitate the cntranee of the »moke into the flue<, and the 
poA'DKo ofthv nieain from beneath the inclined plate into tlie sppir Mltof 
IIk iwiler. aA ^el forth. 

J. V. A. Weiiiple. of Chiea^, lit., fur Grain Srperatora. 

C^ttM, — Tiie enipluynif lit "f a ejlinder. having; tanifiMitial or other aniW 
proJiMHin* plalei* ikto-ii or aloiiK it* periphery, for the piirpOMi of -Mipa- 
laliiHT the (Kmiu, antl hn^aklnff tiie iinpintrin^ etfo^.-t pro<luevd hy t)>e t)iri*tih> 
Jny cylinder r.n tlit^ rn>llo^« Apron, tlin iMtd eyiiuder heiuf^ ho aitnated, aud 
<>peratfn7 hi rear of the tlirenliine cyliiidrr,' na ceotly to fe*d over it the 

«tT»W and h>.'adlll|,->l, OM thev lire delivered fr- rri rl .- tlir. »hiliK' ryli:i ior. 

G.V1. r*lv*rt. of rppirv'illt, Vn., for Bee h ; . 

Viaim. — The <^iiiibiiutIon of the honey bosei^ with HiiiAhm hai aa»d criwu 
pic"*:*, arraiiL'« 'i aiid njiernted in the miainer m Hot forth. 

|4enc«a Ijiihani, oftiolcin, Oliio, for Devioe" fiir tterrlng Cultivator*. 

GiMea.— Tin epiobillitiol) and aiiniigament of the pofta, coD>i«tinii of tin 
!«*er«nd iUlltMlHMDitvtiM bnea, awl Ibe connection of the tonirne to 
tbe kvef he the etajJ*. Thi* I ehtm in it* applimtkm to the pnrpoMi of 
ciianifini; the dir^tiun of thi^ and the other muchinctt, aa apuctfu' l. 

Win. B. Leonard, of New-York < ity, f»r Fluid Mtteh-. 

riJim — Tlie eoiiiliiuiiiinn in flnid tiielern of iiu-ehaninm for nn^urinii 
the vnliimii nf n flowinir fluid however Tojiahlc ; raeehaniatn f ir lueuurinf 
Uie velocity of tho flowing flnid, however that ninv vary ; iuerUiuii>ni IW 
mi>lti|ii;iug Utcaetwo qo-iiititiea toi;c(hpr, and mecfaaoiam for rMwr^liiiir the 
Mndnol, in each miuiner •• to abow on » regbter Ika qnintit}- of fluid ihut 
lua pomed, act f><nh. 

I al«o elaliu the rvinitiiiialion nf a aelf-eelin? iriiard Vijve or valves, how- 
ever iVMistnic^ed or arriiiii:''<l, with the wntvr wheel or other motor, in a 
nteier. in "ik'Ii ninnnef tlui the flow of water thruiMrh the ineler wiil bo *r- 
rr^t'^.i. wi.riiever [tf< prexaniB la not anIBcitiit to walioat !• Uw invUr 
tiie iti-'i.mi ii I'-^-iu-, whenitjthB aMipiaf waiarthNiifhilu miU»t,ut- 

tlfcciftired. \h prevfliitc.l. 

tVilli.>ni T. Mcrrilt, of Hart's Villa?*, N. Y., for opening and cloeinii 
Gate-. 

C%t«ii|.~£2ovatiQ^ or •te^rr«<in7, or opetiinir and ctoaini? the ff«te, aa de- 
Oc rt had. <ri«H twtaaa of luc >han. hanmr upon it tho ptiltev >', |h* pot- 
le^aOG Miic iltadied pcriTiunenlly tu >uid ahaft, and having ripae at* 
tv'hwl to thcin ; and the pullevs F K boiMu plooed kveicly on the abalt, and 
0'niieet*v.i to it iit a oert.'iiii period hy inesnii of piim on the i-haft workinjf in 
nhitf In t'le le.'-eK or liiiha of the pulley*, Mid pulkya having; the chain* 
aiiactied 1o thi-in. and to the upper rnd« of the fate "tlle», and »\w to the 
chaliir T 1, Willi the weinhta, tho chaimi I 1 hainir attached to the lower cod* 
of the Mile*, the ijnte heinit prevented fmni being «u»tially deprr^^d by 
mean* of liie puwl, which ii freed fr itn llio nolcb la tJw booa or tiiib bj tibe 
d<i^, fuh'tiiiiiiniiy ai net forth. 

(iiK'ti-e Willmoii, of Bmniiwick, Me., for utmirhttiiun and earring 
Bail*. 

i am awore that a inaehinc hai» been w 1 ii Ikr 5ri:i, ;i mm hv Uis 
|vre*:ilir*t of a aerew upon the h.tr t > S'' !«■ il, t;i- tnjLit M^or platform bi 'ii;.* 
p'luTii nr.tlenienth the bar. Th •• 1 I .1 I ' .it:i, 

Ctaun.— The oombiaatioD of livt Miraw, atrsn beam, and alidaa, con- 
ainuiMl M daaarffaad, «iik Ibe ix ara placed m hm wp «r*M* tt tb» nil, 
ftrtbepHWMof atnUkfaaiiHror etirvintrnU* M nBuwdn, iHttoit tt> 

flljir or MBBliBf BM IIOM Ociu the aleepan. 

PESIHN.S 

r O. OIU^arWHMiboHh, V. T- tot HatalUe Coflai. 

N. Pntttam Klclwrdwa, titV«nb>ni. Me., for Cofikin^r Storn. 

Wiii»low Ame», of S„-\,'i-.. V H •rt^ /'-^'' ' • Hn.-tahora, Aiuea A Co., 
af Boston, Moaa.^, r i' .rl.n- >f ,\.'. 

J, A. Bead, of I'biledelphia, t'a. <a«4.in)or to Wni. W. A Charlea M, 
Atktoa),C>r]t«|)*iar. 



ICachaalca for Practical Men. — Strragth of Wood,— Practical 
Formulae. 

No. S. 

Tin absolute atrenfctlkn of all tbc diSoreDt kind* of wood uaed In conalrac- 
tioii*. wilt be found in the taUe of Stmniftlu of Materioia,'' in the Qn>t of 

Ui - N. r:. :.. 

tl.t'ri' I 'lit rt' ilx-ii^itT nf wood, the followii^ tablei f^MU the eapeti* 
isirir- I .\,u, r,.'i,h w-iU giveao)iMiiiai,aBd,n«inavtr,wni 

ahow lii'ii r,:ialive volno ol the dilSerent a|iedtia. 

Tlii^ pio«M HarM " lq{iM«4 » an IboM in «U<h lk» llnit m Jort 

exceeded. 



KladierHahMi 




Wtlie plrve, - - 
lh>. .... 

Hcmloek, .... 
|»o. .... 

Yen..«Bto«k ... 
Da» .... 

Leein*, - * - - 
Dft, - • • • 
Da, ... . 

VUieeik.- ... 
9»i • . » • 
Ihk, .... 
1Mb, .... 


MH 
1<H 

mt 
mt 
mt 

•M* 
OH 
4>i8 
TWO 
tM» 


H 
U 
« 

a 

Nc4 fadered, 

I^Jaro<l, 

Injored, 
l^iarei 


]A nninalea 
IG daviv 

A aifnetah 
Ui .Urn, 

A minalafc 
1fl4ani. 

< mffteUb 
ilaji, 
16 «n. 
li ntiiuUMi 
<■«. 

4» 4a. 



Uoc*, a* timlier ie raon sA«o ttoed » ihi* ttnia tlua asjr ether, and 
iritt dtacoMtd M«w Midir «w faMt FMlail P«nMliii. 

Tii> ftflOTrlngtalhle, front rmftwiir lliihMi*aiiwlr,tiiiii, !■ « aowi—iit 
IbfB, lha tOMlaiiia <br lammiBd Aaetan, tal it anM Im NBtmband, 
only fer UN attimoUi ^treiif^th. 

Lot { = I>i>uoeo between aupporta In Mhaa, 
" b = Breadth of the h*r id Inc'i- «, 
" rf = Depth " 

*■ /h IMIeetioo flma a weight w In iocbea, 
« V 9 W(%htBMMWT to bMk ika IB n*. 



0lNi^itliB ef Wee& 


Valoo* 
dL 


Value* 

ott. 


Valere 

otJ. 


V»lu« 
of/ 


ValoM 

«f<f. 


ValMO 

of W, 


OakiElujIWii. • 




1 


i 


!■**■) 


ion 


MT 


Hu. iCiwILinl 




i 


9 




»S5 


tn 


Pinei.tm<-Hi-*iil, 


N4 


1 


1 




)MI 




<l«l <lliii!li>hv - 




1 


1 


OS 


is; 




Whit'- siriietMi'anaillia)^ 




t 


1 


M 




IMS 


W hlU' y*nc 4 .\inrdeaah * 




MB 


MB 


<Mn 


t:: 




Black plu-K • • 








wn 


an 


MM 


agaUi«iiftaatto.X ■ • 


an 




m 


«n 


u» 


Hn 



•The weight la thuea^iilMMUa waa applied at tfaa middle «f Ih* lar, 
IMttaitee (a l i e h -a rfow .— Thta ii liw lc*l*laBc« exerted tn a Pitm leMllg 

pamJIel to the flhre^*, tending to ovcreome llicir latenU oidhcaion. Proffiaaor 
Barlow »l»tc« it for flr at li'm Ibv per «.^iiaT>> inch ; h<-<jeh i^ l,".Jra. Tred^rold 
■lataa tiie neiatance oBbied to a A>na aadug at fighl aqgiaa to tha tbni to 
ba, ftr Oik, MM p«r a^wn lMi^ Md te ItMh frw* 1«00 to lYMk 

PRACTICAL FOKMUL.E. 
Tho followin^r l« Intended to be precinely what it» headiiif ^r, ic- ti nt 
ia, a acrica of prartieal nitea for t!ie uao of the praotioal ii - ri' i r niid 
me^haiii^, nid »nffiHent1y full (o apply to moet uiacti of ordoMiry' inn- 

11 laiiitai'-iiUy '.n;!! ku'j«ii iutX pndlcel men are apt to have little ooii- 
ftdeivce in thc=t« thinira, preforrinif to trust to their own experience, and 
having little o|>iuiuu of ocieutiflo omdj and it most be adtnittad that U.ey 
have DM tiila |Hi«|«li«»«lithMil hmob. Tb« nafBly thaoratiaii giMi, al- 
though Ui MiMliaiH Mt rMlhwaalleaHy Mmet, aceordloff to Ui 
negieota too matb to lak* mwm* «f ilw toddenu and esMrfeaeiaa wMA 
ariaa In pnetlaa, ImpiritelMa of mal a rial*, Ae. The laws and ahaeiata 

ditoiltmiahed by hiin, ore, of coun>e, corrxA; bat when he eooiee to uie* 
advice %m to applying them in practice, he only exhibita a want of praeticel 
kaowledjce, and lay* down mica that appear ridicnioaa to the man of rxjieri' 
eiiae. It k tbb tltat has Indnced aneh a miatniat, aided olao by tJie faet, 
that men tinaniuainted w'th k'\ she n .1. t rf «<'!(-nit\ .l-i ii.it»eethe 
power that rwldr* tl.erc. imd. »tieT»:l\iTi', rt ii^.^e To rec<>ini:ie it. AM matter 
and motlMi ia govanud by ccrtun flxed lawa, which it ia the bnoineas of 
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l^>pl^0Ation of tli<4Hi Uwa to om«« nf nvtrr d»y conKtrndion. Thi* mn only 
tw (UuM hr men wbo oombiiM) tWory and pnotkn ; mail wbo^ In addlUoD to 
* thorwif b tcquainUan willi tcieoM, IwW Ikat piMtilld •qMltaUt( 

without whieii tbc fint U unc-lMa. 

It U known thiU thcr« urn men of tbtn cIuk, whnM •uthnrity msv H< l^' 
|i«»di!<i npr.n ; luwJ it it tliu ob^rt of thi» Mirioii to give tb« proc*! i* kikI 
rale* luid down by tba tiioat eniliicut moo — rul«s tbit bar* been provnl in 
pnutioo, sod m is uTttj dnj bm by tb» nKMt MiuDciit cogiown Mut tna- 



MiidwirbvHil 



I wilkNt ftir ariqJulBC Hi iiMOdlir. 

AtiM iMHMii»«riuiii*«r(ii»«DHN*ifH ■c«4«n «rtii« M^fitiM 

pvint of raptor^ talMfi wttli ntevui tottnUiM of flbn*, wfaoM laigtU 

an biTiiriiiblo. 

V Uie irngitcet ordiniUc of tho eitorior «oif*«i, or the dittanoo of til* 
thi« tV.i^ fiirthcAi fr: :n ihi, liim i-:"ltiviir'.ii1!i: fll t._., irl.ii'r ;i1.r v.. ..t 1- I'lW. 

i; A 

The {'roU^iA y w;.U rcprt^itl tiiu Hum u( the iswincii^U ut* tat; imviV- 

nKX to niptnro, of *]1 tb« flbre* of tlio Motion of ruptnra ; and tbl* inomont 
■honld b« equal that of the Ibrrv trn li:); to limli ih» hoif likmi with r»* 
ferenoe to lh« iiaine »octioD. 

Ill* MlowSng arc tlie valine r r B : 

yor out lro:i I! = . • • 12,.'.f<l 

" ■Wrought iroD •• = . . . 10,fl>» 
" Oak or pine, " = . . . 1,(n>0 
" ftlteJ " = . . . SO/MIO 

The value of K dtpiiidi « tlw 4OTtimtiOB «r lb* ^(M Wider ooiwidw*- 
tkm, and enoot be And upm mdl sfW the dwrmntanwi* are known. 
Xhiwwa^flfm an tlw«i|r tliat an l« ftmitlMd htn. 

lalaaf«ii^4riaa./<>fwaf>pMafA«a||4nF-fa th»M> 



r» tlw Ibm Bstiv at right to tka lai^ af (ha iM^f. 

C, the length of the body, ft-om tit* point of MppMt totiM ptinttf 

applioation of P. 
f, weifrht of on* foot bi l«Dglb of the aoUd. 

«, width of the solid, per|i«ndicular to the plana fill)a(tbna^ OM 

axia, «ii<! the litm of diroMioo of the force P. 
*, dcplli if •J.r «oli I ill the direction of the furce P. 

rf, (li»nii;'.'ir <:;f s/iiid in it i* oylintlrifaV 

Tlip >*i; tL;litN art! vij r^-^v!!! iii p-iuu-U ■ii-iu-nw^ni.n iii ^ t_ U, 

oaaa at a >uli<l, fokteiusd at one end and with « fvr«« applied it tlie othor, 
tending to break it traosrerMly, the relation between tlu aoliq 
tha d lm ewtleo ia expnaaed is iha faUowiof aqoatinn* : 



Oak or 1 



mil: 



!KI.VK)0. 



11O5O0. 



Xh* aboT* take* into loooimt tb* vaiglit of tb« aolid ; whan this is neg- 
kaMilk^jr become, 

Tof oast Iton, . , . mt»t 



Wroi^ht do^ 



TO 
•aoBoot 

PC 



Whm» Cha waigkHa ^tWbated nalfcrmiy vm tin of tb* ^*o«, 
M the oharge par rauUm^ Ibot to tb* wslgbt artba |1n» itrnoBlBf Jhat ; 
Hag tills p, we kaM Ika Mlowing eitaalfdagt 




jc i in lli<i Sml plarxi, 
ta given weight, acting 



Let i- b« the ratio of a to that is, let a = I- h. Ja this case, the etiaa- 
Uoo» ta wliieh tka miglit of tha (jaw ia aol taken into nocoiiol, wilt 



IT 

••■TiSSoT" 



dwaiak* Ilia ktWitMrf oraplMaf 
lirt aM aiMl, and «tiM )■ to btar • wrf^t «ri<M Ibh al Ika 
affUad al < Ibal Iha tta palal or MppMt f 

BabtfUadac th» nnaiban in tlie aqoadoa fer w«od, tia iad 
HWX» 1 



Let! I 



t-TSl 

^ and t>wO«l, ar H tote, «■ |*>f« 

inchea. 

In cafcs where the weinht of the Mid i» to h« taken Into oosflderation, 
it s TIM- 'Miry, Brat, to nuke the eHlculationa, neitleclinc this weight, wbi«ll 
ii u'-ji y t LoowD, and thiu determine tli* approximate dimeniiiooa, tnm 

wl.i: li till- 'Av'u4i* ntnv fnisnd, and tlie calculations msd?» nprajn mf>r*eK- 
s.oi y. Ill -.'li -t ^'i; ■.V I ■ !■ . iinawoant will be Uiki'i: i ri'i..^ uf.L'-il. 

' r,? t;j.r. I.'., "viii^ , -., •■rll/m nf iJu tadg it a nfwr, — In thi« o*ee, wa 
tiA. .1 ,7 - -.T 111 cquii'i >'>. lA), tsl. Tha aqiattma ( A) vol IhaNtea 

ErampU. — What ihould he the aectinii of a bar of oaat iron, of aaqusra 
«ro*a seetiou, b«t«ued at one end sad loaded st (lie oUtet with a vaiglK of 

IM IUh tka yotot «r affDoatloB af wUeh la « fttt ftoa iha |wIb| af 



rMlhNM,iia«it>is 
>sMn,arriN«tlto«h. 

OlH illlUlfafwialliWi Mdlilii waeiralh— If tlie body la asolid tgrU«> 
dar iriih a drcnlar base, ira hma 



For caat iron, . 
'< Wrought do,, 
*' OnV f>r piiie, 



• 1H7.M 



_PC 
PC 



BiempU. — What ehonld be tba dianiatar of a rod nf wraaght iron, 

axpoMd to a might af im lbt.,M • dW«Ma «f M flam tha petal of 

aitp}iortl 



TIm afnatkB 



2li> 



Tlia dioMiwiaiis given by tha abora fomwia aia iaUodtd m \ 
arioM. nvraiaaaAtlMttba aitani ahMMlirof Ikabady wUI aolb* 
Injniad. In aoou ossaa, a lilglwr Tihia will bs gimi to t!>* aooatatits, bat 
ltMi7 aia Imaiidiid aa guudawm UnUia. In BUHif «M*i„haara«ar, a i 
toaiar nloa amtt ha Ukm, ta ibr iiuiaaaa, to Wa r w I m I ahato, i 
bearing cams tobjoe* to thaeka, Aa, aad to «mm where degradatioB mtf 
take place. 

Ill the mallitade of oaaea which muot ariae in prantice, the oonatmrtor 
wfll, of ooaraa, have to hmi hi> jndmnent, aa rnleii cannot be made to apply 
to every case : but by careftil ob^'-rr.rt'r.n nf ovhtln^;* exfirrpl^^^. sn'! [ifiyiiig 

proper a". ti:!llii.l: to proportion, aljil t:if law f 1» hi'- I. i^y. urn 'I.-- ri -^1^'^[|^^- -;>f 

niatwljilM, 111) i;an li;>r>1lT Turr much frriTii tin- ir.itU. One jfand point ia, tha 
<jl-i<rrvsi . ■u rjf [inp'Tii I'l. TIjuI i I- , I ' il I | 'l u ij-tflain standard fvr tho work, 
or atnteturr, ^LutrnT i: nidv !>l\ nvA which will depend on tiia cir^ema- 
(taDCoa of th<> n " nr i ' < u ulii; nJI the membern proportional, nd Of a po- 
ller form, to rssiiii ilw i^tmin^ t^ey may bs *abject*d to. 

RMdt tquai ntiHanet jSjud at oiu «iuf .— From tfae equation for tba 
sirenjtth of bodie*, ffp(\ at orip fr.i?, ritirl ?ri*^i?-l at the other, it i» aeeti tbnt 
the eff«<rt raries, sp 'li*riiM'L or tii*^ wi i^.Mit from the point of « ippi; ^^ 
Buptnio woolJ, therefcr-, •■n-.': 5 -ii' ill xhn ueateat section to the iuppt'ited 
and, the leverage of tlio wci^-i t l> ir^i (greater there than at any other point. 
It is plain, ft^lm thi«, that i( the loction at the supported cod i> riifficieut, it 
nii'^t l* rii >re than tufBcient for (he other pointa. The eSiKt of the weinht 
varies with ila arm of lever, bat tiis strength uf tha section is in (uoportioil 
to too h w adft tndthoaqlaofMia d«pMi, UMnflaa Uwaawa lapi Mi nH ay 
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HBCHAHICS FOB PRACTICAL MEN. 



tliD Btrrnirtli)i woald be p«r»tKilio. lu eqaBtfaio would b« y* s in irhkii 

B rcprimcnts th* «hiil<MM tt tfc* «aiTi^ lIUlll 

tionortlieireiKlit 

Y reprencnu tH« corropoDdiny ordinntcA. 
▲ ■Olid oTUtk Aumb ealM a Solid ofVi^ J 




1lMnMa«d%uiirillclnaBldHartt. ItiriUtelildaali 
nprwMitod th«n. ' Ttondaeaof PandCanMppaMdtolitflnitkMnni; 

from tbeac a tod h are formed for tli« Metion of rapture, at S ; and a hcing 

Ir. 

uufona, the depth* or value* of T are fonod from the equaUon Y' = ^ jr, 
T B Tliii «qii«lioa Mtuu M two mknowii qawtitiM, kod lb* 



I fb* Uklk intended to loiwart lihiftfaiff, Aa, 

Fif.5. 




MlilJiMial «W Md; «(r«ii[fa«Mi< Ay/a«^.— Wli«ti ibe eras seiv 
li«ll«rilM MUd ]■ « la 1%. I^Uw flmnlk HptestiDg tlu rdatioM 




I 



n I'C 



Only the dhnniioM « «f the orou ocction i» introdnccd In thmt, 
MM IIm tl h i r JlaMdrtOMa depend on th'iK. 

WhmtlwMlidbiofifaecroraaMtUMinpiNMilid 
y**^^ ^ !■ Bj. 4| tlM Mlewingr eqantioa wnfmim Ih* nl^ 

tion, rc = SJ«U50 ^ Thl» tonn la iD««k 

n>«d (br valkiiig-beanui for •t«Mn-«DgiDW, Uowiliy 
liiacUinoa, pucnif4, Ac, Tbo rctnUoua 
diaeoHOoa an geoenUy m fblkiw* : — 

The formo-n bcc-.-miP!! fur 

Tlib |j;lvi<< Dii' dluieiudona for tha middta M«- 
Lnn. tl,.: :)rr2,lil. taftltlW Iwnwd tte Md l» th* 
well-known form. 

In the caae of ariiU'l s>y.\\'rf.vA it th- ends and 
loaded in the middle, sj^ m ihu U^l ias^tanoe, the 
aame formolw apply, but C mii«t be taken Co rtpre- 
aeiit tiie lialf length of the beam, and V the half wi^ghU £acb half of Uts 
beam, it io cvid«at, i* in tha eeaditioo nf • baan ftitiiiiid Ilk eaa tad and 
loaded at the oibar. If tho to iMt afpUad la tha nUiiii, Inl flad, 
flaai Ha pnMoiH tiia aflMpiodaaid en aaoli oTtli* Mp^Mti, md eMMUar 
wdl poMlHi «f tiM b««m aa In tha amdMon of a baw Itaid at 4aa and and 
laadtd at ilM aOMTirtth a inVht ai|ad la tha albrtaMttad an UaaanMfc 



— ,v;i 



r>pt. 7. 



MS 



OMt tabn A* «MM imMm b a* in Hf. 7* 

— InthaCMMWlMiea^^i', and +dst^ 
lha Mfaming tensla ma>- be uaed : 



3» 



Whanns'jptkAa 



tore 



I Thi.H form of beam Se not macli u>ed to 

f withstand a tmiuvcrsc rtrain ; it U prind- 
puJly *ecn in Ibo »h»pe of vertioni ^t:j-prr?»^ 
Whioli it ia well adapted to, from its great «tifliie»». 

The orw<s «cclion ithnTii in ¥>^. 6 is a fonn rnueb ntad (at water wheela, 
oog whecln, (to., the side h Iwiiig in the plana af I 
tba fomabi in the cau of water wltaola ; — 

Pa MMM -^{cbKHMiinyaHMlaaiaal 

to^-*- Tba wUth » dMHdd ha tha aiiB* 

throngh the whole lenirth of the ami, nil 
also ihf thtoknnw a. The- rlfDrt exerted itL 
the oml of the arm will b« kuown tiom the 
number of i>>'bU!idii of utni, and the work 
trnnnmittcd to tha elKwnJknaaa of the 
wheel ; or it may bo ««lciti(l«d dbaatlf (two 
tha ip«%ht af lha whaal, and tlwiralar Intho 




tmii^wMlt, lha Ibnmnla U tU ana 
aalw Mir vMh. In aiaa, hawavar, lha 
whadaainllaUa to ba aul^wlad to abodca. 
Ihiaa dinmiiioiia matt ba inoataad a cenain 
amotint— a circDmstanod in which pra>clin> niono «ia ba tha gnUhb 

SlM^fU </ «vi/«r wk'tU. <f<y vhfrU, Jly wiMr, 4ci— lha 
Hmw on bo Aroad tha lidloiriag table :— 




plead over a diManee, 
% c\ the middle of 
which l» at di»uncea 
$ aud ff*, from the 
pcbiu of aapporta. 



lha amfaa «f Oo abaft to aarpoaad to ba a aqoaM, tha aide o{ 
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wUsh = d. In caM 




tht MCtion is • circle, Uil' r^tii^ : >n:iuliB will kp|ilj hy 
muHifilyini; roi](tAnt nnmbu fofmiog tha 
dc'tiutiiiiiutor, bfO'tk. In tUa MM d npwMMi 

(liaititier. 

. .VAj/l* tirfnftitntJ ^idia^M.— Tho ftoction 

ebovD ID t'ig. I) i* » ror;^ goixl (brm for watisi 
wlNtl ttattui fttb, Mof T«i7 rifid, Mid aUowliy 
bnl HMl* teat«< Tb« proporttona it* g«a^ 
r»Ilj- *■> f<.itloir« V = < = t A. 

Ill tliix one, the fomiiilu to ap(<l7 {iiappM* 
lag dM weight to b* dhinnd ia tb* i«t 
Irtb) aM| fMp«Ml*4r Jhr Mtt ino, 

PC 



Us. 



4i«eM 

411000 C 

_Fy _ 
41WO0C 

«M«MC 



Concfpom^cnce. 




^AwiWrtiM-f /com /NT^ SM.) 

Tii« lilwratwn of hydroei-n br llio notion of roil^Lot h«nt*, *D<1 the ab- 
•or|itH>n of tlto o\\g<ia «vi>lv»d from the de<>»m|ioiiitiou of water bv the 
h«u*«d niL'tiittic burfnY.', htut iind^Kibtctl)}' a t«0(icucy to produuo upon Lh^ 
aai&oe a pwuliur, tliuugh Willy iliiUaguiAliaWe ox^tiiiatioo. The presence 
of MaAnMiaq, with ita tannitMUNV winuMiiii, b ooHtHi^f working 
dwl wl ^i)i(M n|wa lh» h QMiInlill»««fcai,f litttiM mImI Mfi^ 
lloiibiittlMlyU()idicd,M4pMtiplool,«tt1i«llMr«litMiMlM^^ lb* 
dMfianMB •ppcdMBN ofbjdNfMt to Mr iMriod i 
cbn»i><iuenco«, Ita ainoilBl Md IHM^i dU Arm imWoni «f 4 
p..ruiiit Inquir}-, wattlir iBk* «f tbf iMnitiMi tt tlM pbDoNpfew Hm 

philiuithropiM. 

Tlip c1ubr>ratlon of the enormous latent capadlici of mmbnatlon for nii^ 
irarnilii^' »nJ vDitr hoatioi; pnrjwscK, U a pr I.I ni w rttiy n!*o of the atloti- 
lioh (if the navaiiN of cvrry itat:un. l)n the ri^.ilf .,f t''it'4 't,e anw^aa of all 
thti rtaillT v»lnn>ili' Hcvicw f«r hrjatinfi appftratiiK, Wlii iit a Krcat ineaKare cU- 
pcii.l. On* i r. 1 ,:. aJrtH>lj- obtaiiK'J In the rul«, that iho ;nwl«r th« 
ani oiiiu of la'ato'l, coniliiciiii);, and raJiatini; aiirfaw, the gnattr vil! b« tt« 
tiffdot U(«in thu ait ^urrouiidiuif or aoL'tt-nlili; to it; or, in oth«r w< r l^, ilif 
la.rger tlw amoout uf air which oUl ba bvalcil, and th« awnor tl)i< reault wiil be 
•eaompKiM. U-»i dotico, tbonbrt, firr affording in •omo iwwtica], 
MDCT, a luga amowt of Miida«l>i«( and ndiatiitff miribw in a 
of apiatt and M tlio Itait Mpi 
t «r tha liaaud ottHiMea, M that tliv ilidl ta I 
(teotljr exposed or made ai'cc'lblo lo aold pnta ilr, la tho i 
quired for tlui fir»t ri^oiiU. Tli« •>ri.-<->nd litim (labonilioaaad<lMri]nillM«f 
tiii* iaK-nt or ordioaritjr aodcvcluixd Writ of i}ie eowbiMlioa, ofarandatavt 
the In^cfc hiiiv.'rttoea, bo aa to bciit it , and i hereby ohi* ii In turn (a act npaii 

tlie air »urn>ti:Hliiijj il,^ or iwv-^-A^iblp ti> it* ir.tlitonoe. 

In acNifijpli'>htnt( the f:<>>avl rt-tull, wut«r niif^bc be su^rj^atotl aa afford- 
IniC u food niediuut. bleam occupies fiirblccn htindrod timraaa mach apaee 
aa tli« aiitcr from which it wua producud ; or, in otiiar woriio, a oubie inch 
of water will form a Little ntore than a ou tjii" foot of steam. Ttie beat evolved 
by tli« condaiiaatjoD of that qaantity of ateam, would aclually b« aiifHcient 
to h«nt «« cnbio incbca of watar from the atuuiepberical tamiMrattira 
lalU'. 

Sr. Bhck, u early aa tta kiMidto of I)m klk oantur?, ohaerved that ever; 
addttkn of iiaat of^itd toaflaid piodvcN aDalantltiiaf Mmpcnuure, until 
U arri*«« at tha MHiw pdnt; hot, bovavv vialta*^ tlw tnii inaj boil, it 
iloaa net bernxne hatter, nor dot* tk* ataotn that iitaaa fraat H iadleit* a 
fi**ter d««re« of baat than tlte waW. Thane* ho iaftnad tlwt a b^g* pr»- 
peitklB of tha haataotarad into the atenm and Ixraitne latent. SuhaeqooBt 
•jtpariinaMa oanTlaaad him of iba comrvtnce^t of ttiin |>o>itii>n. ]{<! applbd 
hMttoaiimll^aaBti^OifwBtaral W, and ha*iag iMtleMi what hi^of 




linie waft re()uired V: TNiLki: .'- ^>i.l, he oontinned to apply tJte heat until all 
tlw water wa* OT'iiTcrttii inw vafor, and found that tht vs|..'irB!;on of tha 
water require) dve liuHW aa much hont aa wa« r> ii ii^ : '■' n iu i' bnU, w 
Slo" ; frorn which he iiiferrrd that SIO^ of heat haJ. ^iji^^a ciUJH^il oft' by tl«a 
atvain. iUver^iite tbg experiment, be converted a pound vf water into 
aleaiu, and luade it pa** through the wonu of a atiU, k>' wiiieii he pMiod tluit 

W*f halt wan ltn(:>arted to ihitxpoBBdoaf waiir to lha tpamnh^aBd 
taJMtad ftomlha cde«.'i prQduo*il,thiliNO*«r bM» vait km haw ifium 
eatbjrthaitaam. 

It b arl^hiiit, ttiwlbr^ that itaaia h a laa^y mi arttia ataJtoi afooif 
«WII«niaadaaaach,laaHBirsiap*<l%bb«*rt«alll*d. WhwblwqrlitiBto 
aeatoet with eoldar bedlaa, h Inpaiti to than UaiMnaaonniai. Itbaall- 

matod tliat one Kalian uf water eunverted into aleain, will heat aix |^1)on* at 
50° to the boiling point; or aishteen gHllon* IVoin to 1»<>', inaklni; 
abnndaat allowaaoe for waste. The beat Imparted to air by aleain pipe*, la 
peculiarly fitted fur wartniiif bonaea, diffuaing a genial and flcliglitfii] 
warmth, ccmbinioi eomloTt with cle«n!in>ni ii:ul jrif. *;.-. Caat iron pip«a 
plaecd Dear tl;ij tl - r. i i>n»tltote»oltal !i in; 1 ►u:fii ■ ;it i i nn^s forthetnii>i- 
nii>«yion of the heat of steam. Experiiaeuu lu bt^t^ng large buildiii|fa by 
thi» method, demonatrate that one cubic foot of boiler will heat two llion- 
aaiid cubic f*«t of «pac« to the temperature of TS". and that one foot of aur- 
faec of steam pipe ia aulErient to w arm two liundrvd cubic feet of ap<.e«. Aa 
applied to oouking purfKwita, ateais ia a moat raluiUiie, couvenietil and edie^ 

ttTOasant. A that boflN oT any kbid bawf owweatad viib • ia««i at 
WHMib talaadid fer aaaUiw^aMim wdl raab tatolhwMi haat ibantolba 
boiUnf tenparatiir*! and main lain thamai fha aaaa aa leag aa tha wjMr In 
ibaboilar b feift m* ilalo «f abnUlUoa. Foad piaptMd to tlriowiqr it 
■aUtaba mm antridoas and oaaitr of dSgcatioa than the laaM kfaid of 
ibai |ir* p «i*d to th* trSmrj wj. A amaB aneont of Sra, whan pro- 
party or^niaed aad dbbfliaMd, wtU kaap a large quantity of water at tho 
balliDi; ] jiul, ii;id fiwobhtotha prodoAtbaof •(cam a M>rt of latent heat of 
enormims healinic c«pactllci>, that may be turnod to fr"od aeeount in the 
warminir of bnililinjpL. 

Th' 1 Lutiiin of the atove, or oM'o? beating apparalna, ia n matter of 
I; I- -ri . ^^ijpuce, thonffh llif Lim never practically t-vv-ji .:i.i*iji«d 

ou litii ^u^'ject, arid foumia hia ojiiuio'iiiA simply on wliat ap]*ears to be na- 
tUTHl and reasonable. Aa bclv>re remarked, in cbttrchen and olber buildinjKa, 
where the couatructioD will adiDtt of it, the atove or f\inuce <uid of e«nn« 
the eiiiuute)r)abenlditoadiMirtliada«r. Tho oljaat aontaiii j totad by thla 
anaaganoM to. that atwy diaa tha daar b apaaad, aoM air mhia to freely , 

~ by (ha haal, nl by 1« camtit 
totboappoattaaDdof tha Moat. Vth*h*«a*f 
I b pbaed at tha and oppoalte the door, it ia ae)f-evid«at thai all ita 
attanpta at pervadinir, and thereby wamiinc tiM apartment, wHI h* a|^ 
poaed and altnutit entin-ly Jefirated by the ciM ciirrvnta runhiii^ in every 
Ciniq the door ia opened. Aa remarked iti a former uumber, tJto chimney 
fthonld atand near the ^tovc, ao that long linea of pipe may bn avc'iilcil, and 
a dire<l and unottatrncfcd jkwvvc atfonbiil to the ^moke and jcn:»e*. Aa 
dwellinjt-houaea are now eonMructed. it l» jrenrrnlly a matter of e\pc<llen'\v. 
not of ntility, aafely, or e«ouoniy. that the stove should stand al the i-^'i^ f 
the yrwi] oppoaite, ajij fartbeat from tlie d'Xir. l*erliapa the iufrenioisa 
Vnii.ij. r h f^aaily overcome tliia ditlicully, atid ao con»trnct bin hoii»«a that 
the beating appontua luay atand near tiia door, ti>tietber with the cliiiniiey, 
vHlNatatariUaf aHhar ecosomy of apaa* or ibo ilninaa of the apartioent 
W|i«t»b«t«lr ar bafcrwater pi|>ea *i« oaad, tiia i^glataia ar optiUtv* qui 
*^il!r, and wttboat loipaltiiiy tha aealint «r aaawnbaaa of th« dwdHag^ 
or tha aoaoeaif of Ita apaeo, e««a naiig tha praaent ayatam of mnalr^ietigo, 
ba fliead aaar tho ontnnoaa, and to that podtion will BceonipBah thoir andi 
Ml* HiMbilMtl)'. Tbia la aomafrhiit eniap4tA«d br the ftct, tliat la 
hottsea whera tbo balls ara healed, it haa been found tliat the whole boqa* 
appears to be >i)h>tantially heated, the warm air permeating into every 
apartment, impelled thither by cotd cnrrenta from th* door*. To oscerlaSn 
the hei*t locaiiou for heiitiDi; apparatus would fonti un: :IjL>r imponaut a]id 
interesting »u4*rt f r 11 e i>r; "rim-ntnli't. and one well wortliy of the at- 

tantion of tb» niL-llitTut ir.n^ion or biiil'ltr. 

nigh ehiiuiiTjB ai8 .••rirr tun. » cm li-H iTi-.l fnvomble to good drmrtf. 

Tlie principle, of ooome, iMii im.-i;-. 1:> l urri. il iVr, so tliut a cl m y 

miffht built ao high that it would not <iraw at ail, or ever permit ti*u 
»M Vr I.I L'. t o«it of it. One of the objecta of a high chimney i» to carry ihe 
jxout* ot egreaa above or bcynud tlie r«ach of the inflaeocea of tli« «UT»i>ta 
I aaMliy hooaea of aiieqoal belfhta, otha i a b o tbaoo aaial i 



woaldlatpadalbadiaaththjr Uowinf dowii,aa it baalbd. ThaaUmmr 
«rth*tnrfl4wilBasbc*n<«d«paho«olh*l«p«fit*M^M%hber« 
foaaflr thta b dona abait-Iiwi plpi*i wbtah, to «gld ar wtady I 
tolbdr: 
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aagtMed, tnOim ptpaa ■wmA 1mt«r, bhhIi tkMfW, —d >^«dtty tf apt 

'riic ].rvnicr vpntiUliDn of the rooms i» K siibjcot next to bo conilil«r»d. 
It it* flit irnpr.r1«rit finlttt tn nit of n», how sttfllCTCiit yarv mr Alinll l« 
e^liniUf'l, Mild bow Ibo tmpnrn nir im*! ^iwc^ shall c!*c«^>c. NnCitrc, ever 
IxiiMitifnl ill btr <ll*iH'iisatioii«, bn* »lrwii1y more than linlf awom- 
|>;i-<bi.-.| the desired rumilt, by coiii|icUiH|; lirntcil «lr and ji» to r'x^t th»r<'by 
rclwvinir an or till! muiT cvLli* tbit tlieir prei>i<tic« would oUteririMi (NCiuieo. 
VlaM or air ohimneyn in tho walln ranniaK ttom boOiNB to tOf, AmM 
•ajlsbl* 1IMMI* of exit aad «Dtnac*. lu bamM ■Iran4; MH «ttlMat mdl 
vmlilMlnf taM, ipirtwia mlcbt audi dNwtlr thnn^k tb* ftwtl a»d 
iMrtMUittttlw«p*Biir,lg>HiMrlqf AftwMdn. BackanspartaNtMcd 
aMbttptrtn^mrftlMi^iiwifc te tiM ootiMcaeMt-lroii per(brat«d 
fhlit auv tMiflad, lad patatad, M «• Is eonceal llic praienee of* hoia, 
yet allow ^nfltricnt lncn^!« nnd c^hkh to iImi air. On Uic inittd*, Att4Cdlp 
vary nmninen^kl nvlxttr, oj^nlni! snd shnttin; at plrMiirc, nioy be unagid 
and in»»rted in tho usual manner. Oio of th««« «p(ir*flrc» »bniild he near 
the botlotii and iwotlicr near the top of the room. Thuy will furnish, wlifn 
prtitierly oriraniriylj Auflli'ienl new air for bualtliy rffipiratioti. und a^(UL-otiti 
|)iirtit:le!t therewith to KapjJr the ptaco uf thiMe abntractc^l by the heat. Tho 
Biw of tlio aperture will vary with the aiza of tbo rrwHn, the n-^fru to whii'h 
the room i» to be applied, and the number flf pcrnons w i : ; t| •c^ed to 
occupy or «•« it. If ne<«4«iirT, in wlut«r or dumj) weaitier, die ingress 
•IMIlim ■•gr b« miidc to rotuuiuiiicittaoi^ wilb tiie afiutinant, by nuduis 
ut» flao nanine through the Aoat, and MMitaalartinf with an «if-sbBmb«r, 
|hiwb)f poft of or «iiM%ooa* to Ik* olOf*^ >» thil iN inr, dnopk «r Mid abr 
wylio |iitfHiilly w wi i Mid MmitballowfdMtiidly looaMrtlMMiMi^ thm 
ovat'tlnK all iiogw of oiol oumta pemUag tlM spartaMot. 

It !• r)m> ovidoot, that no mom tut be voBUIated {Mropofty • ik^ft 
Of«lilnir. Ax well inij^ht we exp«et watrr li) mn out of agwlnd bottle wKh 
only one aprrtTire, an<l that in the bottom. Tl^cre mtiM bo ilMthar opSBllflf 
to ettabrmb the pre»nirc of a current. If tlicre U but one aperlnre in the 
room, and tl<at near the ceding, but liltio of the beateJ air or i[wa will ftm 
onl. for the obriwi« rrjL^on, tliat by B«<*b ejtit a jurtiiit vaeitum would be 
C>rtned, wbicli ia iiupossible and repugnant to nature. On the contrary, euch 
aain^le 0|feniiiic would ratl-.t-r invito a comitcr-ciirrent of air fKini th« out- 
aide, which would repel naid drive back the delcterioiia h^ t- -l l:i,,t 
wjKclilly dcsirs ahouUt pus* oat, Tbia mi^ be Ulaatratcd by pinliu^ dawn 
fh*iipptrpMliea«ir«wiiidOTr,ioa»lolitiv««atB|tl04p«idiif at the top of 
•iiordiM(r<lMuk«r. AptMM iM^KMMriilMliwtodeirvUlalODDeiiMl 
ciinwwiofMMitrttUliif onlilobtad. Opo> opoaliig »iaur eftoiHo to 
Ihi •9M»iw, or • ooAclwt apornm siwdio Aooiv tho Qamnb wU OMMto 
lUI. Tho pMBtlco of opoatn; Um oppw poidoBo of iflDdowito aiMli hi 
TOiM^ and b tbo frniiAil wmrcv of mncb mlHUolt 'If taokoporvadtotho 
apartment, npon I'pening a r'mg)<: upper window St ntay be Men at tlmwap- 
proachin^r th« np^nin;, and llicn turniiifr back, on if ita exit wat repeUcd. 
Upon opening; a door, however, it will rr«dily and uuintcrruptedly pan out. 
Thirt illnMrmtion wilt show the nncertAJu aiid iiupoasibl* ventilation atfordcd 
by aain^^le opening. too, if but a single int^resa aporltiro }« pinned i^f^nr 
the floor, its inwanl current will b* fitelje, owing to the clastic funl T>']r'I ii ^ 
nature of the air within, and th« fnlne™ already aoqnlrcd. Tn . ppusiiq 
C|- '111 ' iialo all difflculty, and *»tab1l»b a projwr cutrmt, •'■n« >ldlng In 
chaneiag and reOcahin^ the entire air of tlie apartroent in a few h«iir». 

For the exit of tlie heated air and gaacs, a ainilar apartarc ahould bs 
0(*1M<1 mtar tb« c«Uing through the wait, aijiutarty aaooHdidao tiic ouCsido 
IfofMintodporfimMod iroo plotay ind o ilnDar odintitUo Wf ii l oi oo the 
tarido. When ttMO no MBlUiiiBt Sato thoady Ii» iho wriU oTllio talld. 
tair dwNfrtll be no ooetaloa, er«MiiM| toopn aa afaitai»dlM«4r dma^, 
M iMt abevo datalbad. to pmreist the too niiid coeapa tt naeAil Caloria, 
thi- upper aperture might, porbap*, be proper^ made a Bttle Ie« in »i«> than 
l! (• -< -^r ojteiiliig. On tbo inaide, ornamental reiHitoni can easily bo ao ad- 
jii«tpd as to partially or wholly open and shut at plca'uro. Rcaa{>iuble ven- 
tilation rtm be obtained in this way, will) bnt a trifling alteration of hoiisen 
alreofly ereded and nnprc^M:.! w;!l-. n': flri's > r/ iinfuiring in any 
way their ealemal appeariiii 'i', ■ .r 1 "!i Mr -1 uVi' itj . ur . 'i:^ .!■: however, 
iniirht bo suirircsted to acroi«pli«li Uii: mme fufttilt. Hi* openings shonld 
be opposite each oilier, that i», on dilTertnt aido* of the f«n»e a|Kinineut, 
ao that tlie fre.sh current niav travrrso acroea ai^d [lervudu tUe wbola TOora. 
• The current, too, wonid n^t bn so direct and rapid aa wbvi thooatnuoe 

and exit apertorea stood dircctiy oiM ftbovc the other. 

'Iho fl|lill4aoBt IhM ehoald bo pNpM^ ventilated above idl others h nm 
bidthaiabarsiMMHvhthliohoaof MOBioioi[cueraUy wlioU^ ncglwicii in 
fhto wi f ogL Thar an aiail|y vny BaMB,tiid Aa^iNBdy dark aad a»> 
■kklod-tk* blight aaadriao of hoam oddoai aaltrtaf thtlr Miwr pM- 
ttoaii. laiMlk wwltt, ono tr woto ptawi t ow m ii l M totaw oa«h> 



oighu breoUtii^ tbe sain* air over many tiniee, until oarboDk acid andolhtr 
deletcnoiis gaaea pervade the entire apartment. Unfortunate buclieKyr*, 
elevated to attic chambers, sigh for the epi^roaeli of nn>ming in summer 
wcntbcr, or else eleep p«r force with open windows, allowinr mghi air with 

iliictuatlug diantres to j-lay over their fcvorv-il brows. To «iich I'linia a 
fircp-laco la a godsend, though opodtlng ouly iis ii piittlal Vi-ntilali'^r.. A 
small window over the dooriuai!<ls inattrrially in the purifl^atitm of the room. 
An a^idiCioiial ventilator might be aiigg4-ste<l, by opening a hole directly 
tbraafh to the eblmoey fluo Bear the ceiling, with >n a4inalable legiater 
aMacfaad. Inthjaway tbeehlBuae^' itself, under orditurj-dNunatoDooswil 
awTO at an adaiiiaUo vtatilatiBf 4na, wSlhont imftMnf ita oliQiy io otbor 
Napaoia. AiQuilabla ilidhiK apertaret ral^bt bt pkmd in tho lowar paaalo 
of doora (bribe adniMoo of fresh air. 

Tbe Bnea intended for e<^uvvyl ng hot air tbrong b tba booao, or to anj of 
Ibc ebajnlicni, ahould properly be niride of »oni6 iKHi-e^ndntrjin,' and Incum- 
btifitib^e mntoriid, snch as earthenware, so n-s not to atlmet and arworb any 
pirtien of the oalcrloof the heated air in its f*»».-ige Ibroueh thcin. Wi»deii 
jliies arc perhaps obyeetiunabk-, on account of their cyjtnbasiible iiattirv. To 
ascertain tt ■ ' • •! and rhcafieat materiat forthia pnrixMa, ia •aotject of 
aunie pru. ; -I ri i nuneo, iMdOMilto woitbyof fboatiouioa Ofthoiattl' 

ligent buiUcr ur manon. 

When heutcil pi]^' or floea sit n ;i !■ puss directly t^nnio\ the ceiling 
lo tbo room above, they are gencriiilv ji.iuiv. to pass through an earthen or fin 
drcniar boi, having perforations all around it, »o as to aliow the beat of the 
room liclow to pass dirocti}' through. Stoves p4a<i»i) in halla, atul drunu (ao 
Ouy aw cal led I ] Jaced li> dawtl Htl it, ar» aioaky wtmigei io tMo any. Ihfa 
(Mttke, tboQgh attoadod wMi OMa* oaanaaiXt K •ottonholati, dolottrioai 
lohaalda,ai ddtporflMrttd hos oflWto • wiif eailit or |io«m(o to tho 
httMd Mtd aothiDt gaiti gaatnMd In tho ratoi bttov, to ponolme to Ibo 
lOHn above. The amount ofeeononiy reoll/^'d is tnonthaa mnjiCllaatodby 
tbe dbwtmna resnlln produced. When (lues are mailt to patt ihrto^ tao 
or more floora, they shonld pass ihrongh air-tieht a)>crtnrt «. 

Aliove all, ahould tho thermometer, one of the niosl iise^nl, chcsp, tnd 
aimple of instruments, form an esseiitinl article in evi>iy «el|-rqiiaiatadboato> 
bold. U shonld bo consulted two or three times daily, tad t{y {t tho ll^Ott- 
Ing Bitd tjaotiBgngiittnaboiild be ncnlalwl. II. ^ 

IDibttVtlanil.] 



STcn |)iiUuatMiis. 

ProHiMl Hxttminatoron St^amMmi tin Slfam- Knyinr, with iDstrnetive rr-fer- 
ence* thereto, for the Me of Eii^hwan, Htutknt*, and otitcra. By W. 
Tenipleton. From Ibo tottad LtadoB oilMtat fhDadtlpUo: Htaijr & 
Baird. 

Tliia la a small and convenient voliiine, designed for the prucluvl »tc»m 
en^inticr. Being addressed to a class of men nod lioys who are, in iniiny 
ln-.';»r-rca, too hc*dleaa, or — to b* more charitable — too bn>i:y (Xviipied, to 
demand the more expensive works, we eip<ict to And in such w<irks tbrei> 
qualitlea of perliape e^iual lmportaui<c, vl«., currectfiesr, per-picnity. and at- 
tractiveneaa. The Itrsl U pnlac!^M!d by tbe work in itucstiDit to an eminent 
de^r«« ; and two or three f-oints which, at first, appc.irrd erroneous, proved 
by the teat uf llgure:* to be strictly c»Tre«t, but defici«iit lu tbe aecoud qua- 
Ittgr. Tho btok la loo concise and muddy ibrtht «loM who Toqailo fti aad 
ItAo iho a t lia Bll ataesa, per-picnity, and nhw aocraiiis ihtai ftod iDB» 
tndeiu. "BoorMt Cttaebiaai of the Stota-Xngina" ^ at pretent, tfco 
attadatdaalhtrilrartho tngbit^oeoi. Belnr elMrty and pblnly wriHta, 

(allbougli w|ua]ly destitlttc ot pUteai ita covers arc seen anmag bpnebei 
of waate in the tool-box, among oil -cans and aolc leather on the blaebei^ed 
ihelf, or mnged by the side of " ilnswclt'a Pocket B.>ok,"" " Adventnrrs of 
Dick Turpin," the pair of bm«B e<'m}ni»«<-«, and the taDow candle, which 
oon-MituIe the apprentiec'e library. "The rracticiil Evamiiiator" ii not 
e^na] to it in value, but ta in the anine form, being questions an-J an* 
awerH on pnrcly practical p^iinls, and contains ninch, e-«p»ciiUIy In tables, 
whii'h ia not iu Bonme'*. U relnlcs, l<owtv,~r, aInKst cvclusively to tba 
Knirlish side-lever and flldo-valve marine cn^'hie. Home two pKircs are -io- 
voted to the etfe^-t of locomotive" ; but. us a whole, we recommend the work 
to all cmiJoyed on or stiniTlng tlie marine engine, and Jio olliers. To pro^o 
(he eorrecttie>'s of ibi» critldiiD «onld, perbap*, fcqairo mat* labtr thtn 
was exjiciidcd ij) prci>ariQg tho book Itttif, being otaftiaodty a aitio oaOfo- 
tf to tf tncaMinada Ibr |iri«alo ntkianat. Aa a talhbli eaQtettaa of each 
d■h^b»«•«•^ It wif ho itfOfljrdcaMndtd bgrmiiv* aBdaboald mtttwUha 
MaridMlMotiW. |4api«toi«Bo. 
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VOmrHLT NOTES. 



[December, 1853.] 



JUmmti tmprawrf IHb*, with ihenwilud «f (krir appiiattion to flii4iDir 

the tnoiui hcif Ittii of crntK Kctiona for cqniollBt l«V(l «Bttill||i) 4lld ea- 
bu'«l contcnK of cxcuvutioiw and cmibtinkniCBl** 9f fWiick l^ao^O* B. 
Philtdclplilx: II. Cart'} BulrJ. l^'i?. 

Tht* i* • Ktimll Ti liinic, which nlil he nodil; appr*ciut«J. Tli« flnt 
t>b]« !• for rtftinin^f t'ne tucnn li«i/:lit» of cr<»» »<;oUon!i, when eilliir two 
or Ihrco luttiMjpj iM liiktii iu iLiU lltlil ururk, siiJ is llw only ono of the kind 
e\Lr prt^ ntiii to tlu! profewiou vrllhiu otir knowliidu*. Tlie roviikI t«Wo 
Jbr ft>*^rrt!iininij Ihc ciibii- i>i/nt«Dt» is cMMatniLli;*! iijion the principle of Mo- 
Nvil's Tiili'c*, «ritl> a prf)[»jrtioD»l diffiTcncp U' f<!nth» of f>-^i — « fiMUm not 
In tiie I.iri,'« tiiblcs nfcrml tu. Both are n'liii.'vd t ' uria^eftaw 
uij »Ii:|M*, n:id nru tru»4-'rul iu t^teir appUtatioii. i5 fMfM Bvo. 

Cfirmi^iry itfyixJ to I'ytimf. JiBM Kapiw, FUMilpUa S K. 

" I . I M > inir cxinwt rr<rm the pn-fMo of iMtWtll COt Vp«tlm«|i««» 

A biwi^ia^t'jfy vitiw of the omliorVdotii^jn : — 

*'*rhcrr am tnuny wlio, not content with acqnirins a knowle<ljf« of Ihft 
mrrc itu-<?lmiiiml routlnii. ^iesiru to lotjii dift'}H:r ii:to thti priuL-ipLu!* of thanrt, 
011(1 itiin 11*. li:;r-HT liullurt tiiao tlioM* 'M'a tiluru lab^^rvrilt it. il believo 
tliAl the niL*^ii<i of i>ui.-r«»9 0oikM»t sioiph' ill toQ|r and fft4«t'i'> rv.< t-, aud a 
g'i'X iin'iii'T) f ir tlic rulc» of iiuiiii|>iil»iii>n. It- th of thw »t« valiiahl* 
qiiiiliU^.-jit^'^iifi, b^it iii-;t}icr of tlioni woiiij iic ilcrircoiatod in liia ali^bt«^t de- 
grrc Iriiitiir ii>i^i»iii4.'tl with u lunnt <-\[ri>.i}i^i kiiowludjrt' of Lb« futi<l&nken- 
l«l BtinapJta of tm att, ttiao ■avail* Gdla to Un ahara ut the i>ractlcal d,ver. 
TlM(aiaaMth«r«*UiiHilaf «Bt«fiUBMniltiraoftlietnd«. IndlTklaalt 
who ■Uabi til* iumWob of food werhmni, tsItw their tbiUtim the ron* 
tr»»t wind', ctiiif* brtwoflti liirm iiuJ tlic now'v it:it''Ji*4 jounicyniiui: but 
th<iT p.ir(-Iy <ir itt'itr look forward t<t tlir ti 1 - v. t.ijh JieH utiMplort-d 

bi'forp tliftii. Olleii. ifrlotd, tlitv b«>:.*t of tiltir Of their eX|*rt- 

nc"**, and cljeir kiii>w'i.'<l^'0 1 mid it i* no urK^>iiiiikoii t^uiiif for tljt'in to iii- 
dtiVi! in i<tty jeidoimv, uti.l cudcuvor to o'irii>f*I liic pccrvt of tb*ir niod** of 
wwrhii'g l>"iii tl-i'ir iif iitiilH.m. Uodor Ili.D ■■irciiiii-tiuiii-n, it in n<i wonil<-r 
tlMt yattr* nni ot\cn upciit — «!iniild finv wiu.t< li — in ctldeaiorin^ to di;*- 
«OT«rwiidt loiif hclurt! }:i9lLMA to f^t-ry one who kti«w tli« Bciahtiflc 
principle:, of tliu irndo. iilih r.i^h ifimnuil of thu prnvikd opantioB* of 
it. Tloi ii;(iorancv of pritKiuiu-t ofi^i, uiiikt^ V<th vorliBiiaaad mwur 
tile dujxu uf kcMVM »b^ ubout hawking eiiiialAi utnti at IP msdl • 



Tha book •ppoin ■dmtnibty adaptad l« sapplT tha tonnmtioo bat' 

m art and .n;ipn<x'. ill thi* p»rtUi)!nr nud iiniwjrtimt briinoh of bui>lD<». QjfiM* 
ivi.th n knowle^lsru of the cltctiiloal theory of their lllatiipulation^, vUA 
Deitlif^r tho li'.-^turiT nor ihe tpxt-boi.'U ran well napply. Tlio workman (vf 
employer moy por« over a I'uw paireii of hi^ll-^oundin^ laueii*/)'. viilboiit 
ll-.e liia^'t tnliifhtt nnuoit. He lnu^t W a tol-.mblo cb'"t"ti'* !t nrr^ Tjic prin- 
ciple* -a pr;K-ti<ral dy it to Im! underHtood in expliir i '1. Ill I'.i-- (liiitin- 
gui^iirtl uitiLor in iu thiit ]Kj"itii>n, aud han ai>voiiip(.»hed a ta^k wbiok will 
«arn biiii the thankik of ttiu cratl in aar country, as well Bibltawil* Va 
aohjuin ttt' foUowint? extnwta from tlic Ivxiv of thw work 

*' Auothet riroMn»«taru-»' or powvr, ^iinoti ito"-* -itviirrinir in dyt'lt>|r Optra- 
liotm. wrli^ h iiitcrfic-r^ * wtih or dirr.-t* *'!irniii*iil aHlnity ]irii<.iitf«t tliv purtide-k 
of bodit'x. \*, that <in« body oftan indnaa a clHiaical cfaaaga ill auothrr, 
while it iindenroui aa diadga ItaaHl Thia ktml «f lAii^i at nower. U 
trrinerl « 'niidy^iji. A «Dod ln*tao«* of thla Is In IhmMtatloB ; a llUJr Vea>t 
pnt into bter itiduo** fi!rin<'n1at;oti In nil Uie ••jtuth;^, wh^u the yea:*! r» not 
altered. If h-V.I «tiir>-h with ditit* Hulphnric acid, the ttoifeh I? <lr>l 
changed into irnni. and lln-n iiit^i itoj^ar. Yet, notwtth'.tandinf 1hr*4> chanire*, 
the (lulpliijri.' j*ei.l i* f.jiind iiriBllcrcii. either in proprrtv or (iiiiintily. A ^r^-iiC 
mniiv Kiil»tDiio*^ po?.*i'."« thi* pr'ytitert)" of entolytir inilnence ; and it i* not 
aidiliely tlmt )ll>ruiiB mut^rlsln. ■•uch as »Uk. woollen, ond cotton, iv.Mr!>» ii 
toward* iiuny of the v<>)roi<ihle coUNriog niattera uaed indjeitiK; iii<l<!e l, 
many oi^miioKA in the dy<: hoii^ciadUvtallio iHTf:«onTOof *ojne »»indi power. 
Tha iW ii'*tiin' of 'hi* j.oner i^ oot wdl nmler^toful ; only wp kiiow ihut 
bodiaa anbicL-t ti> <-hiiiiire h) eut(Jy»aa have their partieica held tivrther by a 
atHittts , and, iheieiore. .jliitrisrc* ore lesrt or mora eouily elfueiod, nc- 
Ciirdin/ To the |"5Her exerted, to he^ip their elcnienta totrt-ther. The c'.e- 
nientti of miiiiy ori/rtnie »-^'(npound'j M*err) hold to^cthvr by a laiujioe of power 
aniouir tii» lo. m that wlule o«'>ther *iiS»tanee r.iit Into aoch n o^jtiipouaj 
may io**e:4M a »itt1h'irrtt iittnfri'tion for noma of tlui elemcnta in tha MBtti" 
paDOaf to dihturh Ihi* balance of ]y*wer, yet it may n^^t i:avct autBohllt 
BBWar to aombiue with tbeai, but on^ oauao tba « hol« elomenu t« ra-ar- 
MMtthtiBa«lviM in a now, and (Mbably »)» lUble (unn. TIhi atndy of 
aueii nacticnw \* uf the irraatoat tntanit ; and as tbf ^o pilnc'.plofi of action, 
in iiSI iiioWriliiy. phiy a proiiunent port in th« art of dyeing, it will b« arnin 
brouirlit iin«h'r o*/i;»iileriiiion, wiien de*orihtn^ opcmtion" whore we think 
thia action tuken j.liicc. \Vc may here mention, however, that thi> introdixo- 
tiou of »tieii a t' ni lit* ei.'./.'v^w i-* otiiy Loiisidered u»efid, or hrinirin,? under 
one j.'njMi» -.1 certiiiM .^b^s i V Mln r-onienii ; but. Indeerl, il.e joimc miiy be ottid 
oftbt oo Mm* H»*l'iil lertn, atlti.iiy. Whf n our kiiowjed;,-" of thaa* faiddan 
|Kiwaiaiain««a«t<-n>i<td. nil tho^e p.Krootiutia may. ptrbapa, ha aotaantad 
R>r, aod tiui»*J nndi r tie o| < r.ii:(.ii iir»oii:i' r.ne iiu;ven.ai! power or lav, of 
Whieh at p-L'^i'iil we kuon' onP, by ] ;ir;ii lil.ar teriii*." 

' Tl;e idea of IU i-h..!'. t, tlmt the ^rreen of phiiita \n a di«tinM »nh»t.iiiee, 



axirtiiu in tlie ph.nt, Ih.k «iiice h' • n verifli-l. It in obtained by bniiain^ 
ffeeu l> >ve< inlu \ pulp With wiiter, pro»(.in)( out all tb« lh|Bid, and boiliBf 
ihe dry pulp in «le<;hol: when the uU'obol b avauorMad, tbara mnaitBi a 
— ?. whiah, bjr dl(ta|iB( in WBtiT, ii diMolrad, ftwd 



ftom a littl* brown coloring matter with which it wa« mixed. Tliia mb- 
«>nn<v hm hee i i»firred Adrf/iifllit^. The foniiation of the chlor ; ! yl Uni 
%.'yui> lit'i^ ii'I .Miit' Iv tipon the action of the aolarrayH." 

J MuHuai 1/ KUctro M<Ulilnrff, including the application of the art to 
nianiiCaclurinit proecaaaa. liy Jainoii Napier, F. C. S. From tllB HOOid 
Ixmdon <>dition. lUiiry (.'-««iy BalrJ ; I'Lilodelphla. I«i3. 

bavo not th« lolxuro for a proj<«r cxaniiuutiou ; Init the work«pii«ara 
a few yeara UiUiud the praeUc* of oai boat Aiixrioaa srtUta. Iu electro- 
platinf, lit* "aalBiteM amtl to atimd," to MBMrka— oar piMaca pnlte 
italill. "OoMwihilllM to tot'^-«n tto Bontiiair, tha landaBfjr «f 
lMto«qprtilliH,aHlga«i|ntott«M. Oar wWfcar maltaa Hiwai' iwiniy 
vark it tons, wld3B «• aAwi liwk It Ihr a *tak or iiMni, IB M« ariiBcad. 
XotwithttanJing tllghi errura, the work ia decidedly tba tortm tto BBljMl 
wUh wluob w< are acqnainted. 

Jh^iaaar and MaeHKuCt firavinf-Hool: Blackie & Son. 

No. 7 haa riMda it« appoarance. The book ia completely adapted to ita 
pupasB, Tba daaifn aud execution of both t«xt and |ilalM an AdorimUai 



Qat ramaioSn^ spaea protleg rtrj limttad, mr "nalM** 
aarily brief. A cbeinuiat experiment of tha giiBll 
to the inei«aBlii»«oai«twii9liiaba«at«i*diiitli]»«it]r, aiBCB«nrliirtiiiB^ 
andMoitmt* «B«<toaUaftM«n«rttenmilitBTMag^iD(ktad*|wl- 

ment. 

Two 1ars:« and 9|Jendld aafca of the most anpcrior workmanahip have 
been burned In oom|>etit!on at the <"n,«tal ralni«, oiitll one au» do»troyed. 
The aafea net. ^: ie t v aidr, aupporled Mnic IS inchea from the ground, 
aod aarrOMided by a wail of flrc-brlek, sotuo 1*1 inthea from thf-r nldea, 
hoica heing left at the ba»e for dramtht. Kneh party ch(»u '. i it p. -iii n, 
the ^'TbiBBlx" aafelyioc tuae down, the \Vorld'3" face up. Thu luci waa 
aeto( talk iiiha baiif aanvtid «i4 attrroniuied, and tba vbok kept at an 
intaflaa red ton ftiraaaily %t ham. The intarior «f the " World'*- aafe 
«aB«amplal«l| daBlMftd; at how w^b pariod It to impotriW* t» iqr. 
•cMMtoetopliMil i» (to»rk«Hils"iMi« hadlrUatkaaad Bttto«4gM, 
and itolrUiidlag»eiilr4tBiR9iid, tto todia* haiiif aawplatclr prawmd. 
Vb ink milt Ah wkohi aalifaet Bum at lenjrth on a flitBt* iwmwUiil 



iilfprtntius' Depuilmml. 



.<aJ«vr< fn (^iUMtirmA on pay* £l.t. 
Qtieation SSd. Tlie Intltndo of the tower beinif a-^o -,1 I vt 4jio, and the 
aarth a apiiere, it follows that rtKllun : bxi .= heii^ht of lover .: rn-nlne 49°, 
Ih* diallM the lop of tha tower ig iTTnier than tho dittniioe of the 
beaa tnvt tto awtb^ axia. M«D«a tha t»p of the tower mt.sw raitmrd 
-<il4g1!ll8«fB>Mlp*rBaoaDdiiMttrthintli«baae, and tho bnDat while iUI- 
big pailakBi of thto MtloB. Tto tlai* ocmpicil by the ballet ia ftllhir 
will to «-Slia aaaaoda.-.itvm Ml atitoKrrf of tto «Bm«r tto lotnr, 
•TMUMWaiM afait iad. 

All mlrtjBg laaJto ara a^aiiiad la thla ealottem, 

K. B. Wmm, FmrtaiBBalk, Ta. 
idiwo 

Question ST. The mas win antt tto - jt„^'or -41 pari of a httrta peanrt 

found in thia way : Tf he ean ntiao 1^3 Iba. i!7>i feet in three mitintra, be can 
raiae the aaine weijfht 90 feet iu one minute, whieh ii* e.^tiivalrnt to ]S,£0O 
tba. raised ooe foot In that time. A horae power haiUK Iba. I 

IMtVi 



that pw ainnta, to aseits ' 



= 41 of a 



power. 



9» lUstof anb €omg|Mn)nit»a 



jE^eell 
Ihe dl 

deep graaB matlar, 



"B. M. Kali. Yoa abanM ton aialad whit toato job bsw toiib 

We rMommend Bourne's quarto Trcatinc on the St.>i.rii Kn^fiim I.«rdner*a 
Mechanics, Bnrtlett's Mechanics, I)'.\«buii«HOu*» llydmulic^*, Kuc]iaiian*s 
Mill Work, Scott's Eoffineor snd Manhini»t"« .^•'►ifliiiit, Kni.'iiifcr oih) Ha- 
cbinist'ti Drawiixr B-Mjk ( Bl»fk(c'>. Brtitide"* Fney. lr>i jedia. .te. Ren,l our 
book notice-* for tli«i |ia*t rear. Ainotn* periodufil*, wu tneiirio u> the Lou- 
don Ciitil Eiiriivoer and Arehitcr^V Journal. Wa, af coaiaa, vaVMIIIBIIMl 
our own .loiimal as of much prticiieal valne; aildhapa MMaltfaMil iliiir 
apoiroaah l« wliat audi a worh should ha. 

"a K" J. win ttieiid to mardiairlaf hnoadlBtety. 

«V. A JJ* Mm. TaarpwpOlwwIU variiaBSM^B^hataatio 
•lif|*MM. lltamnkiiM. 



« 



i^yuu.ud by Google 



I 



u^ud by Google 



